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TODAY'S DRUGS
Drugs for Cardiac Arrhythmias.-II

With the help of expert contributors we print in this section
notes on drugs in current use.

An account of the underlying conditions producing cardiac
arrhythmias, and of some of the drugs used in their treatment,
was published last week (p. 402). The article is concluded
below.

Lignocaine
Lignocaine, a local anaesthetic, was first shown to have anti-

arrhythmic properties in 1950. It is of considerable value in
the management of ectopic beats occurring after myocardial
infarction or cardiac surgery. It is also successful in the treat-
ment and prevention of ventricular arrhythmias, where it may

safely be used in conjunction with D.C. shock therapy. It is of
less value in the management of supraventricular tachycardias,
and it is probably contraindicated-like quinidine and diphenyl-
hydantoin-in atrial flutter with block in the undigitalized
patient. It should not be used in the presence of very slow
heart rates or heart block, or in patients with hepatic dysfunc-
tion. Some authorities have advocated the routine use of ligno-
caine in all patients with acute myocardial infarction when the
patient is first seen by the general practitioner. This practice
cannot be supported, since lignocaine may actually aggravate
arrhythmias or precipitate ventricular arrhythmias in the pre-

sence of slow heart rates. Lignocaine may be successful when
used to maintain sinus rhythm immediately after electrical con-
version of atrial fibrillation.

This drug must be given parenterally, which restricts its
use. The dosage for intravenous use is a loading dose of
1-2 mg./kg. followed by 1-2 mg. per minute. The initial
dose can be given as a 2% solution; 1,000 mg. of lignocaine
added to 500 ml. of 5% dextrose in water is satisfactory for
intravenous infusion. Heparin (500 units) added to each 500
ml. bottle helps to prevent thrombophlebitis, which commonly
follows long-continued lignocaine infusions. With trouble-
some arrhythmias lignocaine boluses' (1-2 mg./kg.) may be
given every 20-30 minutes until control is achieved or to a

maximum dose of 750 mg. Lignocaine may also be given
intramuscularly in a dose of 1-2 mg./kg. repeated every three
hours. It is less effective by this route.

In the doses advocated, lignocaine has no adverse circulatory
effects, though it may produce dizziness, blurred vision, and
drowsiness. Larger doses may produce euphoria, twitching,
discomfort on breathing, speaking, or swallowing, and sensa-

tions of heat, cold, and numbness and sweating. Confusion,
stupor, and fits may occur. The latter is especially likely with
doses exceeding 750 mg. per hour or with injections into the
left ventricle or aorta. With severe overdosage cardiovascular
depression, hypotension, and respiratory arrest occur. Hypoxia
increases the cardiovascular toxicity of this drug.

Beta-adrenergic Blocking Drugs
Propranolol is at present the most common drug of this

group in clinical use. Several others are under trial. Pro-
pranolol has three main actions on the heart:

(1) It decreases cardiac contractility-negative inotropic
effect.

(2) It slows heart rate-negative chronotropic effect, and
(3) It has antiarrhythmic effects, which are thought to be

due in part to a quinidine-like action and in part to a catechol-
amine blocking action. Propranolol is a racemic compound

An intravenous injection of a large dose of a drug given rapidly-see
B.M.7., 25 January, p. 213.

with laevo- and dextro-rotatory forms. The beta-adrenergic
blocking action resides mainly in the laevo-rotatory isomer,
whereas the quinidine-like action resides predominantly in the
dextro-rotatory isomer. Propranolol reduces heart rate, stroke
volume, cardiac output, and systemic blood pressure. Myo-
cardial oxygen consumption decreases owing to decreased left
ventricular work, reduced speed of systolic contraction, or
diminished ventricular tension. Left ventricular end-diastolic
pressures rise in patients with impaired myocardial function.

Propranolol may be administered intravenously or orally.
For intravenous use the recommended dose is from 0 5 to 3 mg.
injected at a rate not exceeding 1 mg. per minute. Larger doses
have been used. Electrocardiographic monitoring is essential
during administration of the drug. Orally 10 to 40 mg. three
times daily may be used, though patients may be able to tolerate
much larger doses with gradual increments.

Propranolol has been used for a variety of arrhythmias. It
is most useful, however, for ventricular arrhythmias and those
caused by excessive digitalis. This latter effect is probably due
to its quinidine-like properties. In particular, propranolol has
been useful in controlling digitalis-induced paroxysmal atrial
tachycardia with block and ventricular ectopic beats. Pro-
pranolol is also of value, with digitalis, in reducing the ventri-
cular rate in atrial fibrillation and flutter, but it does not restore
sinus rhythm in these arrhythmias. Propranolol is used in
phaeochromocytoma to block the tachycardia and arrhythmias
induced by excessive noradrenaline and adrenaline. Oral pro-
pranolol has been shown to be ineffective in reducing the inci-
dence of arrhythmias after myocardial infarction or in pre-
venting recurrences of atrial fibrillation after restoration of sinus
rhythm by D.C. shock. Intravenous propranolol should be
used with caution in the acute stages of myocardial infarction.
Propranolol may be used to control the heart rate in hyper-
thyroidism and for the tachycardia and other sympathomimetic
symptoms of the hyperkinetic syndrome.

Propranolol might precipitate bronchospasm in patients with
chronic obstructive airways disease. Laryngospasm and respira-
tory distress have also been noted after intravenous use of this
drug. A relative contraindication to the use of propranolol is
active seasonal allergic rhinitis.

Cardiac failure or cardiac arrest may be induced, especially
in patients with underlying heart disease. Atrioventricular block
contraindicates the use of this drug. Sinus bradycardia is a
relative contraindication. Intravenous glucagon (2 mg./kg.)
has been shown to be capable of reversing the depressant action
of propranolol on atrio-ventricular conduction in dogs. Pro-
pranolol should be used with caution in patients with metabolic
acidosis, since circulatory collapse might result. Anaesthesia
with ether or chloroform has a cardiac depressant action. Beta
blockade under these conditions might provoke cardiac failure.
On the other hand, in the case of anaesthetic agents like halo-
thane and cyclopropane, which increase sympathetic tone and
myocardial irritability, propranolol might be of help in con-
trolling arrhythmias. Propranolol should be used cautiously in
diabetic patients, as insulin requirements are sometimes reduced
by this drug. As beta-blocking drugs may reduce blood pres-
sure, care should be exercised when treating patients already
receiving hypotensive agents.
Some patients on propranolol complain of tiredness, nausea,

vomiting, mild diarrhoea, light-headedness, or mental depres-
sion. Its effect on cardiac rate, contractility, and blood pressure
may produce weakness, dizziness, orthostatic hypotension, or
syncope.

Newer Beta-blocking Agents
Several reports have appeared recently concerning new beta-

adrenergic receptor antagonists which possess a certain degree
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of intrinsic sympathomimetic activity (partial agonism). These
agents have less negative inotropic action than propranolol.
H56/28 (alprenolol) is one such agent which has been reported
to be effective in the treatment of cardiac arrhythmias in man.
CIBA 39089-Ba (oxprenolol) is possibly another such drug.
ICI/50172 (practolol) is said to act only on cardiac beta
receptors to diminish myocardial contractility and to slow the
heart rate. It does not possess propranolol's quinidine-like
activity, and has no effect on the bronchi. Other new beta-
blocking agents are at present under intensive investigation.

Isoprenaline

Despite the increasing efficiency of electrical pacing systems
in the treatment of complete heart block, isoprenaline still has
a part to play. The two most valuable guides to patients'
response to oral isoprenaline are the response to a trial dose
of intravenous isoprenaline and the type of dysrhythmia asso-
ciated with their Stokes-Adams attacks. Patients who have
heart failure or angina associated with complete heart block do
not respond to sympathomimetic drugs. The effect of intra-
venous isoprenaline should be observed using continuous moni-
toring. Isoprenaline sulphate (5 mg. in 500 ml. 5% dextrose
in water, i.e., 10 ug./ml.) is given intravenously beginning at
1 ml. per minute. The drip rate is increased (up to 40 jug. per
minute) until a rise in ventricular rate occurs or until the occur-
rence of arrhythmias makes it necessary to stop the infusion.
Oral long-acting isoprenaline (" Saventrine ") is given at an
initial dose of 120 mg. per day (30 mg. every six hours) and
increased (to a maximum of 360 mg. a day) until the Stokes-
Adams attacks are controlled. The use of intravenous iso-
prenaline has also been described in the management of recur-
rent ventricular arrhythmias after cardiac surgery. The doses
used were large, and though delirium occurred in two out of
three patients this was not attributed to the drug. The anti-
arrhythmic effect of isoprenaline in this context is unexplained.

Atropine

Atropine sulphate is of value in the management of brady-
arrhythmias after myocardial infarction. In this condition
sinus bradycardia (which may herald a ventricular arrhythmia)
and early heart block may both be corrected with atropine.
When hypotension is associated with a slow heart rate, atropine
is strongly indicated. Atropine under these conditions should
be administered intravenously in small aliquots (0 3 to 0-6 mg.).
with careful monitoring, since an excessive vagolytic effect may
precipitate ventricular ectopic rhythms. Dryness of the mouth,
blurred vision, and urinary retention may occur. Hallucina-

tions and frank psychoses have been described. It has therez
fore been suggested that atropine methonitrate should be used
in place of atropine sulphate, as the former does not pass the
blood-brain barrier.

Miscellaneous Drugs

Antazoline.-Antazoline (100 mg. every 6 hours orally or
parenterally) has hypnotic and myocardial depressant properties
unrelated to its antihistamine action. It has been used in the
prevention and treatment of arrhythmias for its quinidine-like
effect. It is. effective in paroxysmal atrial and ventricular tachy-
cardia and ectopic beats, but of little value in atrial flutter or
fibrillation. In atrial flutter it may produce a 1:1 response with
a consequent rapid ventricular rate. Cardiac arrest has been
reported to follow its use. Its side-effects are usually un-
important, however, and it is worthy of use in arrhythmias
unresponsive to more commonly used drugs.

Bretylium tosylate is at present under trial after reports of
its successful use in abolishing ventricular arrhythmias. It has
been used in the acute situation in intravenous doses of 5 mg./
kg. and intramuscularly in doses of 5-10 mg./kg. every 12
hours. Postural hypotension is a significant side-effect. In
contrast to other antiarrhythmic agents, bretylium is positively
inotropic. Quinidine, guanethidine, and high doses of
diphenylhydantoin tend to block the action of bretylium to
varying degrees. Other antihypertensive drugs used with vary-
ing success as antiarrhythmic agents are reserpine and guan-
ethidine.
Drugs which raise the blood pressure have also been shown

to have antiarrhythmic effects. Two such drugs are
mephentermine and metaraminol. Refractory cases of supra-
ventricular tachycardia may respond to phenylephrine (01- to
0-8 mg.) intravenously, which causes hypertension and reflex
vagal stimulation. In such cases the use of the cholinergic
drugs such as methacholine (10 to 25 mg. subcutaneously) or
prostigmine (0 5 to 10 mg. intravenously) may be effective,
but can cause dangerous asthma as well as urgent micturition,
nausea, diarrhoea, vomiting, sweating, flushing, and faintness.
If they are used, atropine (1-2 mg.) must be available for intra-
venous use as an antidote. Oral prostigmine (5 mg. three times
a day), if tolerated, may prevent bouts of paroxysmal nodal
tachycardia. Of all the cholinergic drugs prostigmine is the
least unpleasant and carbachol the least effective.

Intravenous magnesium sulphate (10-20 ml. of a 20% solu-
tion) was once commonly used for ventricular arrhythmias.

Adrenal steroids are sometimes of value in acute heart block,
especially after myocardial infarction.

ANY QUESTIONS?
We publish below a selection of questions and answers of general interest.

Clomiphene and Fertility
Q.-Can it be assumed that a pretiously

infertile woman who became pregnant after
taking chlomiphene will remain fertile and
must therefore use contraceptives to space
future pregnancies ?

A.-Clomiphene is usually used for patients
with oligomenorrhoea-often when this symp-
tom arises in connexion with the Stein-
Leventhal syndrome. Though the drug will
induce ovulation in the majority of such
patients, it does so only once after each course
of treatment.
A resumption of regular menses after treat-

ment occurs very rarely and could well be
a spontaneous regression rather than related
to the treatment. Simple anovulatory cycles

are often interspersed with ovulatory ones, so
that in this situation it is impossibile to say
whether clomiphene has effected a cure.
A woman who has regular menses after her

pregnancy should be assumed to be fertile.
Should oligomenorrhoea or amenorrhoea
occur it is likely that she has reverted to
her former state. There is then no pressing
need for contraceptives, though some possi-
bility of a pregnancy must exist.

Diabetics and Skin-diving
Q.-Should diabetics who are well con-

trolled on insulin be advised not to under-
take underwater swimming and skin-diving?
A.-The only danger to which a diabetic

on insulin is especially exposed in under-

water swimming or skin-diving is the occur-
rence of hypoglycaemia. A diabetic who
understands the principles of insulin treat-
ment, who carries out the appropriate urine
tests for sugar in order correctly to adjust
his insulin dosage, and who understands why
hypoglycaemic reactions occur and how to
prevent them, should in no way be deterred
from indulging in these sports.
A diabetic who has not had a substantial

meal during the previous two to three hours
would be wise to take a bar of chocolate
or other carbohydrate before going into the
water. Periods of swimming or diving should
be limited to an hour or so. Diabetics who
do not have definite warning symptoms of
impending hypoglycaemia which they can
easily recognize and which last for a few
minutes should not indulge in underwater
swimming or skin-diving.
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