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THE PHARMACOLOGIC THZATHMANT OF AURICULAR FiBRILLATION

INTROUUCT ION

Auricular fibrillation is the most common of all marked
irregularities of the heart beat in organic heart disease.
For this reason, and because of the gratifying results one
achieves from its treatment, I have chosen this subject as my
topic. There will be no attemot on the part of the student
to discuss the etiolagy; diagnosis, complications, or
incidence of this condition., The mechanism of auricular
fibrillation will be discussed as briefly as possible only to

more fully understand the ratlonale of its treatment,
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MECHANISE JOF FIBRILLATION

There are four principal theories which have been advanced
to explain the physiocleogy of this condition.
They are:

1. & rapidly besting ectopic pacemaker
2. multivle rapidly beating sctopic pacemakers
3., contiruous multiple reentries initiated by a single

or multinle impulses
L. a self-perpetuatbting mother ring caused by a sinzgle

initial impulse .
At present the latter of these theoriss is the one most
;

widely accepted., In a review of the literature cne finds
convincing arzuments both for and against each of the above
hypotheses., However as far as treatment of auricular fibrillation
is concerned, these theories are largely academic, The
important thing to realize is that this condition is due to
the passage of excitation waves through the n0n~refrac£ory atrial
syncitium in an asynchronous fashion. Thus it may be eradicated
either by an over-all prolongatiocn of the refractory phase
making the chamber unresponsive to the impulse, or by increasing
the speed at which these impulses travel sc that they would be
obliterated by arriving at regions before the absolute

refractory phase was over,
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TREATHANT

The treatment of atrial fibrillation has been and still
is a challanging problem. There are thres general types.
They are: chronic, acute, and thyrotoxic auricular
fibrillation, The treatment of this condition (with the
exception of the latter type) consists ﬁainly in the use of
three drugs--dizibalis, quinidine, and pronestyl. Atabrine,
fagarine, and chloroguine have been used, bubt with less
success,

Treatment of thyrotoxic atrial fibrillation consists of
treatment of the underlying or exciting condition.

Anti-coagulant drugs are wed to treat a complication of
this lesion., This will be discussed below along withhthe
drugs of choice,

Anti-thyroid Drugs

In most cases the above mentioned dfugs are not so
useful in the treatment of thyrotoxic atrial fibrillation.
Cne must treat the underlying or basic lesion, and in this
instaﬁca‘therapy consists of the anti-thyroid drugs.

For immediate action, 0.5 gm, of sodium iodice may be
given. This should be followed by Lugol's solution in oral
dosage along with appropriate anti-thyroid tnerapy.

Once the patient has been rendered euthroid by anti-
thyroid procedures, his cardiac problem is almost always

resolved. If such is not the case, guinidine is indicated,




and has been found particularly useful in this instance.

Digitalis

For many years digitalis was looked upon as influencing the
heart chiefly through slowing the cardiac rabte, and was
hence thought specific for the treatment of atrial fibrillation.
instead of being a specific anti-~fibrillatory drug, digitalis
has in fact Just the opposite effect. It actually increases
the rate of atrial fibrillacion by a shortening of the
refractory period thereby allowing a greater rumber of
excizabtion waves Lo pass through the auricle;

Digitalis is administered not as a cure fur this con-
dition, but merely as a conircl for it. This drug is utilized
primarily to conbrol the ventricular response in opresence of
atrial fibrillation. It prsvenits this condition from going
on to ventriculsr tachycardia ard/or ventricular fibrillation,
both of which have graﬁe conseguences for the patient. The
drug accomplishes this cuntrol vhenomena by its action in
decreasing the conduction in the atrioventricular node and bundle
of His., Thus a pharmacolozic block is formed to protect the
ventricles,

Digitalis is also used with this condition because of its
beneficial effect upon cardiac function. This often alleviates
the anginal and/or cerebral ischemic symptoms fregquently found

with atrial fibrillation.
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This drug 1s being used less often touay for the btreatment
of atrial fibriliation. This is because therapy 1s much less
conservative than before. A more azressive abtack is being advo-
cated with physicians being less selective in the patient they
try Lo convert with the spseific antifibrillatory drugs.

"Digitalis is mainly indicated in the presence of
congestive cardiac failure, cardiac enlargement, in cases with
rapid ventricular rates, and in cases where conversion to sirnus

20.
rhythm with guinidine has failed.!

Classically, control is considered adeguate when the heart
rate is maintained around 85 beats per mirnute, without appreciable
increase in rate with moderate exercise, As with other cardiac
conditions where digitalization is indicated, dosage must be
individualized. The resultirg variations in cardiac response
are related not only to the different characteristics of the
glycosides, but also to differing responses by individual
patients,

3ince there is such a firne lire between adequate
dizitalization and toxiecliy, one must always be alert for
digitalis excess in treacing this condition. The several ob-
Jjective clues which may warn the physician of the presence of
excess digitalis are: "1, further acceleration of the ventri-

cular rate following dizitalis administration, 2. obvious

independent activation of atria and ventricles (inordinately
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slow, rapid, or precisely rezular ventricular rates should be
suspecied), 3. obvious group beating (bigeminy, trigeminy,
quadrageminy), 4. determination of the rate of the accelerated

1l.
nodal pacemaker to be bstween 70-130 beats per minute,®

Quinidine

Quinidine is nhe traditioral drug of cholce for tne

: e

treatment of atrizl fibrillation. "In approximstely three
12,
fourths of the cases, quinidine is necessary to effect revisiocn¥

to a normal sinus rhythm,

This drug acts as a myocardial depressart. According to
2T . . . |
wWeisman  if depresses the sincauricular node, increases the

refractory period, and decreases conduction time. It causes
a prolongation of the P-R, QRS and 3-T inteyvals.

Recently there has been a great deal of conbroversy over
the selection of patients for conversion from atrial fibrillation
to sinus rhythm, Thoughts varisd from those who felt that
conversion should be attempted in all instances to those who
rejected conversion to normal sirus rhythm in all cases. The
reasons for the latter opinion appear to be due to the belisf
that there is very litile supericrity of sinus rhybthm over
digitalis controlled fibrillation, and a fear of the toxic
effects of quinidine.

Toxic side effects of guinidine include ¥ g group of
symptoms known &s cinchonism--tinnitus aurium, blurring of

vision, vertigo, tremor, and light-headecness as well as gastro-
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1.5- 7o

intestinal disbtress.” Repcrts have also linked this drug

with the develooment of thrombocytopenic purpura. The more

serious complications of guinidine are problably the cardiac

19,

arrythmias 1t produces. These include 3-4 and AV blocks, and

ectopic rhythms of atrial, nodal, and ventricular origin.
Death during the course of guinide thesrapy is often due

to gither asytole or respiratory paralysis, neither of which

is too surprising in view of the fact that it irhibits acetyl

. 6 .
choline which is thought to initiate the heart beat. 4 myo-

cardial and respiratory depressing agent is given to an

lready embarrassed myocardium and a physioclogically impalired

o

respiratory center,

A healthy respect for quinidine is of course understandable
in view of the fact that it is in reality cardiotoxic and
deaths have been reported in therapy. In view of the beneficial
results attained with oroper guinidine therapy, 1t woulc appear
that the fears are largely unfounded, especially if the proper
precautions are observed,

b,

Brill urges that the following precautions be utiligzed
when converting a patient with guinidine. 1. Do not administer
this drug until full digitalization with a ventricular rate
of 80 or lower and maxium compensation is achieved. 2. Rule

out abnormal sensitivity to the drug with a 200 mg. test dose

on the day prior fo the full dosage schedule. 3., Do not




give if the QRS is greater than 0.14 sec, L. Before esach dose,
examine the patient and if hypotensive, or if there are
significant sizns or symptoms of toxicity, stop the drug.
5. Freguent EKG's should be taken to dectect GRS widening,
A-V dissociation, or complete A~V block,

The advantages of sinus rhythm were well documented by

8-10.

Corday  who demonstrated using catheter techrniques that atrial
fibrillation with a rapid veﬁtricular rate resulted in a reduction
in coronary artery flow, a lessening of cerebral blood flow,
and & deminution of renal and mesenteric artery flow. In
clinical observabionstthey have further shown that relief of
symptomatology (angina, dizziness) which follows a normal sinus
rhythm can be correlated with improvement in blood flow to the
affected parts. Patients have been reported who, before
conversion, had fesponded poorly to digitalization, became
free of symptoms after the establishment of a normal sinus
rhythm

It seems to be the consensus of cpinion at this time that
conversion from atrial fibrillation to a normal sinus rhythm
should be attemptsd in all cases, except those in which a
contraindication to guinidine exists., This drug is contra-
indicated when there is a coexistant intraventricular conduction
defect or bundle brarch block, or when atrisl fibrillation is a

resutl of over-digitalization., Quinidine is generally rejected




when severe congestive failure or when the heart is severely
enlarged, and also when atrial fibrillation rélieves
precordial painu.

fuinidine is best administered via the oral or IM route.
1y quinidire administration is rraught with so much hazard
that administration by this averue has larzely been adbandonsed.
in one series in which guinidine was given intravenously, the

1. 23.

mortality rate was 10%. Sckolow studied the effectiveness
of quinidine in the treatment of cardiac arrythrias and

correlabed serum lesvels with effective treatment. The average

serum concentration which 75-80 per cent of patients with

-4,

atrial fibrillation converted was 5.4 mg. per liter. This level

was achieved by administering the drug every two hours. Thus,
it is widely accepted that the druz be given in divided doses

ke

at two hour intervals. Brill recommends that quinidine sulfabe

Y

U.5.P. be given 400 mg, five or six times daily for the first
day. On each of the following two days, providing the
afrythmia continues and no téxic symotoms appear, the dose is
increased by an increment of 200 mg. The dose may be contirued
for aofourth‘day without change in dosage. The drug is usually
not continued beyond the fourth day. If conversion is not
achieved, a sscond and even a third attemp: may be attempted at
intervals of several weeks. This method has met a high degree
of success with very little toxicity if the preﬁ@usly described

precautions are adhered to, Maintenarce is largely a matter
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ef trial and error. Unfortunately, no truly effective anecdote
16. & 19.
is not available for cover-dose of quinidine.

[t is no lonzer felt that a orevicus history of embolism

-

contraindicat=s revision of a normal sirus rhythm through the
3.

o

use of cuinidine. The risk of an embolic episode in the natural
course of atrial fibrillation is considered greater than it is
durding conversion to sirus rhythm using guinidine. In patients

with a previocus history of embolism, a course of anti-coagulant

v

therany is strongly recommended as a provhylactic measure,
Pronestyl

ew adoition to the physicians!

=
&

This drug is & comparatively

armameptarium used against atrizl fibrillation ecompared to
13

Y

guinidine., It produces in man a delayed conduction rate and a
prolongation of the refractory period.

The position of pronestyl in the treatwent of atrial
fibrillation appears more or less limited to the treatment of the

18,

varoxysmal variety of this condition. In one series, recent
atrial fibrillation (less than two weeks) responded Lo treatment
in 82% of the cases while the chronic varisty (more than two
weeks, was treated successfullv in only 21% of the cases. Also,
in view of the limited experience we have with procaine amide
as compared to quinidine, it would avpear that the former drug
should be used when the latter cannot be tolerated. This drug is

especially effacious in the treatment of acute aibrial fibrillation
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since it may be administered IV with less danger than gquinidine,

Contraindications and precautions to the use of pronestyl
are essentially the same as those for quinidine.

Toxic side reactions have occurred involving the circulatory,
gastrointestinal, and central nervous system., Ventricular
extrasystoles, ventricular tachycardia, and even ventricular

‘ 2.
fibrillation may occur. Falls in BP during IV administration
have occurred in a number of patients, mostly those alreudy
sufferinz from a degree of hypotension with ventricular
tachyecardia, Gastrointestinal symptoms include anorexi@, nausea,
17. 14,
and vomiting., Chills and fever and & drug rash have been
reported as well,
1‘5 L4

Kaydens recommends the following more or less general
dosaze schedule, With this drug as with cother antifibrillatory
agents, individualizsation must be made using the EKG as the
main criterlon of administration. When pronestyl is administered
inbravenously, 1t should not be ziven more than 100 mg. per
mimite. The dose is 200 to 1,000 mg. via this route. ¢rally,
the drug is given in capsules of 0.25 gm., 1-2 capsules every
h=6 hours. Intramuscularly, it is recommended that it be given
one gm. four times a day, Malntenance dosage should be continued
for approximately four weeks after revision Lo normal sinus
rhythm. The latter dosage schedule is again emperical.

Qther Drugs

Due to the existence cf the relatively safe, effective drugs

11
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discussed (digitalis, guinidire, and prbnes;yl), the drugs listed
below have achieved little popularitv. They are hentioned
mainly for the sake of completensss,

Atabrine

Atabrine acts in much the same manner as guinidine, by
increasing the refractory period of the myocardium and by
decreasing its excitability. This 1s not sufprising as guinine,
the eclassic anti-malarial drugz, was the first really successful
anti-fibrillatory drug used.

This drug is especially useful when guinidine ras failed

2o
and with patients who have coronary heart disease,

The dose is fromO.1 to 0.2 gms. dissolved in 10-20 wl, of
normal saline, given by injection.

The use of quinacrine is limited because of its propensity
to cause ventricular fibrillation. Also, there may be a yellow
discoloration to the skin dus to the deposition of an acridine
pi

gment.,

&=

Fagarine and Chloroguine

These drugs have alsc besn found to have anii-fibrillatory
21, & 22,
properties. This property, like that of guinidine, and atasbrine
wag found incidental to the treatment of malaria, It is felt
that these drugs act by decrsasing the exeitabllity of the

myocardium; however, this action has not besn proven in man.

They are administered intervencusly in order to be effective

’._J

£
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in the revision of sinus rhythm. However, a safe dosage
schedule has yet to be worked out. The incidence of fatal

ventricular tachycardia and fibrillation in these drugs has
29

folu

been too high for them td be of much use.

i,

13




SUKMARY

This paper deals, as far as possible, solely with the
pharmacolozic treatment of abrial fibrillation. The basic
mechanism of this condition is pointed out only to edify the
reascn for the successful action of the antifibrillatory drugs.
The drugs discussed were digitalis, guinidine, and pronestyl.
Atabrine, fagarine, chloroguine, and the treatment of
thyrotoxic atrial fibrillation are discussed briefly,

Treatment of bhyrotoxic atrial fibrillation consists of
treating the basic disesse orocess, thyrotoxicosis. For
immediate action, 0.5 gm. of scdium iodide is given IV. This
is followed by appropriate anti-thyrold treatment,

It was pointed out that digitalis is not a specific
treatment for this condition, but merely a Mcontrol? for it.

It prevents atrial fibfillation from going on to the more
serious ventricular tachycardia and/or fibrillation. The

druz accomplishes this control mechanism by creating a
pharmacologic block in the 4~V node and bundle of His., It is
also utilized because of its beneficial effect on cardiac
output., Classically, control is considered adequaté when.the
vertricular rate is kept around 80 beals per minute Qith no
aporeciable increase in rate with exercise. Dosaze must be
individualized in order to achieve adeguate control and yet
avolid the rnitfall of digitalis intoxication. Several objective

-

clues to alert the physician to this hazard are listed.

PR
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Quinidine, the specific drug in the treatment of atrial
fibrillation, 'is discussed in some detail, It can "cure' the
condition, not merely "control”(it. Scme controversy exists
today in the selection of patients for the rsvision of ﬂormai
sinus rhythm. The old arguments that guinidine is to be feared
and that éinus rhythm is little superior to digitalis controlled
atrial fibrillation have largely been disproven. Ixperimental
and clinical experiences have shown the clear cut superiority
of a normal sirms rhythm. Also, if the listed pregautions are
observed, the fears of quinidine are largely unfounded. It would
seem that unless one of the recognized contraindications exist,
conversion from atrial fibrillation to normal $iﬁus rhythn
should be attempted in all instances, A dosage schedule and the
rationale for the schecdule are discussed along with a few
words concerning embelsim during revision of the physiologic
heart beat,

It was pointed out that pronestyl has much the same mode
of action as does gquinidine. It is vest ws ed when the patient
cannot take quinidine, and when the arrhythmia is acute in

nature, GContraindications ard precautidns for this drug are

<t

much the same as those for guinidinre. An added value is ths
pronestyl can be given IV much safer than may cguinidine., Also,
a fairly effective anecdote is available. A rough dosage

schedule and its untoward s=ffects are discussed,

The other drugs used in the tresatment of this condition--

15




atabrine, fazarine, and chloroguine were discovered incidental
to malarial therapy. They have met little popularity because
of their tendency to cause ventricular tachycardia and/ or

fiorillation,

16
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CORCLUS ION

‘l‘

3.

5.

Thyrotoxic auricular fibrillation is beast treated by

attacking the basic disease process with anbti-thyroid

therapy.

jul

igitalis is indicated to "control! asuricular

fibrillation and to prspare the patient for revision te

nermal sirnus rhythm.

Revision to normal sinus rhythm should be attempted

in all incidences unless there is a contraindication to
the use of guinidine (and pronestyl).

Pronestyl is indicated when guinidine cannot be tolerated
by the patient, and in the revision of acubte fibrillation.
Fagarine, chloroguine, and atabrine have met with lictle
populsrity in the treatmert of auriculsr fibrillation
because of their'tendency to cause ventricular tachycardia

and/or fibrillation.

17
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