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PRESCRIBING INFORMATION
PROCAN* SR
(Procainamide Hydrochloride Extended-Release Tablets U.S.P.)

250, 500 and 750 mg

THERAPEUTIC CLASSIFICATION

Antiarrhythmic Agent

ACTIONS AND CLINICAL PHARMACOLOGY

PROCAN SR (Procainamide Hydrochloride Extended-Release Tablets USP) depresses
the excitability of cardiac muscle to electrical stimulation, and slows conduction in the
atrium, the bundle of His, and the ventricle. The refractory period of the atrium is
considerably more prolonged than that of the ventricle. With therapeutic plasma levels of
the drug, contractility of the heart is usually not affected nor is cardiac output decreased
to any extent unless myocardial damage exists. In the absence of any arrhythmia, the
heart rate may occasionally be accelerated by conventional doses, suggesting that the
drug possesses anticholinergic properties. Larger doses can induce atrioventricular block
and ventricular extrasystoles which may proceed to ventricular fibrillation. These effects
on the myocardium are reflected in the electrocardiogram; a widening of the QRS
complex occurs most consistently; less regularly, the PR and QT intervals are prolonged,
and the QRS and T-waves show some decrease in voltage.

According to the Vaughn Williams antiarrhythmic drug classification, procainamide is a
Class IA drug. Thus, procainamide reduces the maximal rate of phase-O depolarization,
prolongs repolarization and refractory periods, and in general, decreases automaticity of

cardiac cells.



Pharmacokinetics and Metabolism

Oral administration of conventional immediate-release procainamide hydrochloride
capsules produces a therapeutic effect approximately 1 hour after a 1 gram loading dose
or 4 hours after initiating treatment every 3 hours with the maintenance dose. Peak
plasma concentrations occur about 1 hour after oral administration, indicating an overall
half-time for absorption of approximately 20 minutes. For ventricular arrhythmias,
therapeutic plasma levels have been reported to be 13 to 43 umol/L (3 to 10 pg/mL), with
those for the majority of patients in the range of 17 to 34 umol/L (4 to 8 ug/mL).

Procainamide's apparent volume of distribution (Vd) is usually between 1.75 and
2.5 L/kg body weight. About 75% of the procainamide is concentrated in highly
perfused tissues. Approximately 20% is bound to plasma albumin.

Following oral administration of conventional immediate-release procainamide capsules,
over 90% is recovered in the urine as unchanged drug or metabolites indicating almost
complete absorption of the drug. On the average, about 60% (range 30 to 80%) of the
drug is excreted unchanged. The half-time for elimination from the body may vary from
2.5 to 6 hours or longer. The plasma clearance of procainamide is 400-600 mL/minute;

renal clearance is 200-400 mL/minute.

In humans, procainamide is acetylated, and N-acetylprocainamide (NAPA) an active
metabolite can be detected in both plasma and urine. The dose fraction of procainamide

excreted as N-acetylprocainamide is extremely variable, ranging from 6 to 52%.

Following oral administration of PROCAN SR tablets every 6 hours, the mean steady-
state serum concentrations of procainamide and N-acetylprocainamide achieved are
approximately equivalent to those of a comparable dose of the conventional immediate-

release capsule administered every 3 hours.

When 500 mg sustained-release tablets were administered for 3 days, approximately 48%
and 15% were recovered in the urine as procainamide and N-acetylprocainamide,
respectively. Other metabolites e.g. free and conjugated p-aminobenzoic acid which
usually account for about 10% of the dose, were not analyzed in this study.



INDICATIONS AND CLINICAL USE

No antiarrhythmic drug has been shown to reduce the incidence of sudden death in
patients with asymptomatic ventricular arrhythmias. Most antiarrhythmic drugs
have the potential to cause dangerous arrhythmias; some have been shown to be
associated with an increased incidence of sudden death. In light of the above,
physicians should carefully consider the risks and benefits of antiarrhythmic
therapy for all patients with ventricular arrhythmias.

Ventricular Arrhythmias

PROCAN SR (Procainamide Hydrochloride Sustained-Release Tablets) is indicated for
the treatment of documented life-threatening ventricular arrhythmias, such as sustained
ventricular tachycardia. PROCAN SR may also be used for the treatment of patients with
documented symptomatic ventricular arrhythmias when the symptoms are of sufficient
severity to require treatment. Because of the proarrhythmic effects of PROCAN SR its
use should be reserved for patients in whom, in the opinion of the physician, the benefit
of treatment clearly outweighs the risks.

For patients with sustained ventricular tachycardia, PROCAN SR therapy should be
initiated in the hospital. Hospitalization may also be required for certain other patients

depending on their cardiac status and underlying cardiac disease.

The effects of PROCAN SR in patients with recent myocardial infarction have not been
adequately studied and, therefore, its use in this condition cannot be recommended.

Supraventricular Arrhythmias

PROCAN SR is also indicated in the treatment of atrial fibrillation, particularly if the
condition is of recent development and the treatments of choice cannot be used or are
ineffective. The drug may also be used in paroxysmal atrial tachycardia which cannot be
controlled by reflex stimulation or by other measures.



CONTRAINDICATIONS

Hypersensitivity to PROCAN SR (Procainamide Hydrochloride Sustained-Release
Tablets) is an absolute contraindication; in this connection, cross-sensitivity to procaine
and related drugs must be borne in mind. Procainamide should not be administered to
patients with complete atrioventricular heart block; it is also contraindicated in cases of
second-degree and third-degree AV block unless an electrical pacemaker is operative.
Procainamide is also contraindicated in patients with systemic lupus erythematosus, and
should not be used in patients having "les torsades de pointes" ventricular arrhythmias. It
has been suggested that procainamide be contraindicated in patients with myasthenia

gravis.

WARNINGS

Mortality: The results of the Cardiac Arrhythmia Suppression Trial (CAST) in post-
myocardial infarction patients with asymptomatic ventricular arrhythmias showed a
significant increase in mortality and in non-fatal cardiac arrest rate in patients treated
with encainide or flecainide compared with a matched placebo-treated group. CAST was
continued using a revised protocol with the moricizine and placebo arms only. The trial
was prematurely terminated because of a trend towards an increase in mortality in the

moricizine treated group.
The applicability of these results to other populations or other antiarrhythmic agents is
uncertain, but at present it is prudent to consider these results when using any

antiarrhythmic agent.

Blood Dyscrasias: Agranulocytosis, bone marrow depression, neutropenia, hypoplastic

anemia and thrombocytopenia have been reported at a rate of approximately 0.5% in
patients receiving procainamide hydrochloride. Most of these patients received
procainamide hydrochloride within the recommended dosage range. Fatalities have
occurred (with approximately 20 to 25% mortality in reported cases of agranulocytosis).
Since most of these events have been noted during the first 12 weeks of therapy, it is
recommended that complete blood counts including white cell, differential and platelet
counts be performed at weekly intervals for the first three months of therapy; and
periodically thereafter. Complete blood counts should be performed promptly if the
patient develops any signs of infection (such as fever, chills, sore throat or stomatitis),
bruising or bleeding. If any of these hematologic disorders are identified, procainamide
hydrochloride should be discontinued. Blood counts usually return to normal within 1



month of discontinuation. Caution should be used in patients with pre-existing marrow
failure or cytopenia of any type (see ADVERSE REACTIONS).

Patients should be instructed to report promptly any flu-type symptoms such as malaise
and aches, as well as any soreness of the mouth, throat or gums, unexplained fever, skin
rash, unusual bleeding or bruising, symptoms that resemble arthritis or symptoms of an

upper respiratory tract infection.

Positive Antinuclear Antibody: The prolonged administration of procainamide often

leads to the development of a positive antinuclear antibody (ANA) test with or without
symptoms of lupus erythematosus-like syndrome. If a positive ANA titer develops, the
benefit/risk ratio related to continued procainamide therapy should be assessed. This
may necessitate a discontinuation of procainamide and substitution of alternative

antiarrhythmic therapy.

PRECAUTIONS

General

During administration of PROCAN SR (Procainamide Hydrochloride Sustained-Release
Tablets), evidence of untoward myocardial responses should be carefully watched for in
all patients. In the presence of an abnormal myocardium, procainamide may at times
produce untoward responses. In atrial fibrillation or flutter, the ventricular rate may
increase suddenly as the atrial rate is slowed. Adequate digitalization reduces, but does
not abolish, this danger. If myocardial damage exists ventricular tachycardia is
particularly hazardous.

Correction of atrial fibrillation, with resultant forceful contractions of the atrium, may
cause a dislodgement of mural thrombi and produce an embolic episode. However, it has
been suggested that, in a patient who is already discharging emboli, procainamide is
more likely to stop than to aggravate the process.

Attempts to adjust the heart rate in a patient who has developed ventricular tachycardia
during an occlusive coronary episode should be carried out with extreme caution.
Caution is also required in marked disturbances of atrioventricular conduction such as
AV block, bundle branch block, or severe digitalis intoxication, where the use of
procainamide may result in additional depression of conduction and ventricular asystole
or fibrillation. Widening of QRS complex on ECG calls for extreme caution. The effects

of procainamide in digitalis intoxication, particularly where the arrhythmia is



accompanied by marked conduction disturbances, are unpredictable and fatalities have

occurred.

Because patients with severe organic heart disease and ventricular tachycardia may also
have complete heart block, which is difficult to diagnose under these circumstances, this
complication should always be kept in mind when treating ventricular arrhythmias with
procainamide. If the ventricular rate is significantly slowed by procainamide without
attainment of regular atrioventricular conduction, the drug should be stopped and the

patient re-evaluated because asystole may result under these circumstances.

Serious hypotension can result from peripheral vasodilation, and by depressing
myocardial contractility and cardiac output. At high plasma levels, procainamide may
produce sinus tachycardia due to reflex sympathetic response to its hypotensive effect.
Large doses may increase cardiac automaticity and can induce complete atrioventricular
block, cardiac standstill or ventricular extrasystoles that may proceed to ventricular
fibrillation. These effects on the myocardium are reflected in the electrocardiogram; a
widening of the QRS complex occurs most consistently; less regularly, the PR and QT
intervals are prolonged; the QRS and T waves show some decrease in voltage. These

actions of procainamide may be intensified in patients with congestive heart failure.

Plasma procainamide and NAPA concentrations rise markedly with increases in blood
urea nitrogen and correlate well with creatinine clearance. Should patients with impaired
kidney function and/or liver disease receive unadjusted dosage, symptoms of overdosage
(principally ventricular tachycardia and severe hypotension) may occur due to drug
accumulation. Similarly, plasma concentrations have been found to be increased in
elderly patients possibly due to declining renal function in this age group. The frequency
of administration should be reduced in patients with renal or hepatic insufficiency or in
elderly patients.

Plasma concentrations of procainamide and NAPA should be monitored in patients with

renal disease, hepatic disease, cardiac failure, or low cardiac output states.

In patients with cardiac failure or shock or in patients with low cardiac output and
extrarenal azotemia, the apparent volume of distribution and/or the elimination rate of
procainamide can decrease considerably for a given dose, thereby resulting in increased
plasma concentrations. Such patients should therefore be carefully monitored and the

dose or frequency of administration reduced, if warranted.



Antinuclear antibodies (ANA) are often found in patients receiving long-term
procainamide therapy. The induction of ANA appears to be independent of dosage.
Patients with procainamide-induced increases in ANA titers may develop a syndrome
resembling systemic lupus erythematosus (SLE). The mechanism of this syndrome is
uncertain. Polyarthralgia, arthritic symptoms, fever, skin lesions and pleuritic pain are
common symptoms; to a lesser extent, myalgia, pleural effusion, pericarditis, headache,
fatigue, weakness, nausea, and abdominal pain may occur. Rare cases of
thrombocytopenia, Coombs' positive hemolytic anemia, increased AST, ALT, and serum
amylase have been reported which may be related to this SLE-like syndrome.

It is recommended that tests for SLE be carried out at regular intervals in patients
receiving maintenance procainamide therapy. The drug should be discontinued if there is
rising ANA titer or clinical symptoms of SLE appear. The SLE-like syndrome may be
reversible upon discontinuation of the drug. If discontinuation does not cause remission
of the symptoms, corticosteroid therapy may be effective. If the SLE-like syndrome
develops in a patient with recurrent life-threatening arrhythmias not controllable by other
antiarrhythmic agents, corticosteroid suppressive therapy may be used concomitantly

with procainamide.

Use in Pregnancy

Animal reproduction studies have not been conducted with procainamide. It is also not
known whether procainamide can cause fetal harm when administered to a pregnant

woman or can affect reproduction capacity.

There has been some evidence of the diffusion of procainamide across the placental
membrane. Therefore, due to the potential accumulation and slow rate of elimination of
procainamide and N-acetylprocainamide in the fetus, the potential benefit of the use of
procainamide during pregnancy should be weighed against the possible hazard to the
fetus.

Nursing Mothers

Both procainamide and N-acetylprocainamide are secreted in human milk, and absorbed
by the nursing infant. Because of the potential for serious adverse reactions in nursing
infants, a decision to discontinue nursing or the drug should be made, taking into account
the importance of the drug to the mother.

Pediatric Use

Safety and effectiveness in children have not been established.



Drug Interactions

Antiarrhythmics: Concurrent use with procainamide may result in additive cardiac
effects and/or additive toxic effects. In acute myocardial infarctions procainamide may

potentiate the cardiac depressant action of beta blocking agents such as propranolol.

Anticholinergics: Procainamide enhances the anticholinergic effects. Extreme caution

must be exercised with such a combination.

Anticholinesterases: Procainamide antagonizes the effects of anticholinesterases in
myasthenia gravis, and paralysis returns.

Antihypertensives: Procainamide may potentiate the hypotensive effects of thiazide

diuretics and other antihypertensive agents. Adjustment of dosage may be required.

Cimetidine: It has been reported that the histamine H>-antagonist cimetidine reduces
renal clearance of procainamide and NAPA resulting in higher plasma concentrations for
longer durations. Caution should be exercised when administering these drugs
concurrently especially in the elderly who have a reduced ability to clear all three.
Dosage modification may be required.

Neuromuscular Blocking Agents: Procainamide potentiates the effects of skeletal muscle
relaxants such as succinylcholine. It also may enhance or prolong the neuromuscular
blocking activity of bacitracin, colistimethate, dihydrostreptomycin, gentamicin,
gramicidin, kanamycin, neomycin, polymyxin B, streptomycin and viomycin, producing

respiratory depression.

Antibiotics: Procainamide has also been reported to interact with kanamycin, neomycin
and streptomycin to cause apnea and muscle weakness, due to an additive neuromuscular

blocking effect.
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INFORMATION FOR PATIENTS

Practitioners should give the following information and instructions to patients receiving
PROCAN SR:

. Do not crush or chew these tablets. Swallow them whole.

Take this medicine exactly as directed by your doctor. Do not stop taking this
medicine without first checking with your doctor.

. If you miss a dose and remember within one hour or so, take it as soon as possible.
Then go back to your regular dosing schedule. Do not take double doses. If you have
any questions about this, check with your doctor.

. Report to your doctor any flu-type symptoms such as malaise and aches, as well as
any soreness of the mouth, throat or gums, unexplained fever, skin rash, unusual
bleeding or bruising, symptoms that resemble arthritis or symptoms of an upper

respiratory tract infection.

. Do not be concerned if you occasionally notice in your stool something that looks like
a tablet. In PROCAN SR tablets, the drug is held in a wax core that has been
especially designed to slowly release the drug for your body to absorb. When this
process is completed, the empty, non-absorbable wax core which looks nearly

unchanged is eliminated from your body.

. Keep container tightly closed and store in a cool, dry place.

ADVERSE REACTIONS

The overall incidence of adverse effects with procainamide is about 9.2%. The most

commonly occurring are gastrointestinal upset 3.9%, cardiovascular effects (ventricular

dysrhythmias, bradycardia, hypotension and shock) 3.3% and drug fever 1.6%.

The most serious adverse reactions reported are granulocytopenia and the development of

antinuclear antibodies (ANA). Granulocytopenia is most likely to occur within the first 3
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months of therapy. Prolonged administration of procainamide often leads to the
development of a positive ANA test with or without symptoms of lupus erythematosus-

like syndrome (See WARNINGS).

Incidence Greater Than 1%

1. Elevated ANA (antinuclear antibodies), sometimes associated with drug-induced
lupus syndrome.'
2. Gastrointestinal symptoms', especially with large oral doses:
a) Anorexia
b) Nausea
c) Vomiting
d) Diarrhea
3. Cardiovascular Effects:
a) Bradycardia
b) Arrhythmias
c) Cardiac failure
d) Shock
4. Hypersensitivity reactions, which may be manifested by one or more of the
following:
a) Pruritus
b) Urticaria
c) Angioneurotic edema
d) Maculopapular rash
e) Fever
f) Eosinophilia
g) Hypergammaglobulinemia

Incidence Less Than 1%

Granulocytopenia (incidence about 0.5%), sometimes resulting in death
Thrombocytopenia

Immune hemolytic anemia

Convulsions

Psychosis with hallucinations

Sk W=

Confusion

'In patients on long term procainamide therapy with sustained release preparations, the above reactions have been reported with an
incidence greater than 5%.
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. Mental depression
8. Giddiness

. Lightheadedness
10. Weakness
1. Bitter taste

Rare:
1. Hypotension
2. A case was reported with fever and chills, plus nausea, vomiting, abdominal pain,

acute hepatomegaly and a rise in serum glutamic oxaloacetic transaminase
following a single dose of the drug.
3. Vasculitis (hypersensitivity-type).

SYMPTOMS AND TREATMENT OF OVERDOSAGE

Signs and symptoms of overdosage of PROCAN SR (Procainamide Hydrochloride
Sustained-Release Tablets) include severe hypotension, ventricular fibrillation, widening
of the QRS complex, junctional tachycardia, intraventricular conduction delay, oliguria,

lethargy, confusion, nausea and vomiting.

If ingestion is recent, gastric lavage or emesis may reduce absorption. Dopamine,
phenylephrine or norepinephrine may be helpful in reversing severe hypotensive
responses. Management of overdosage includes symptomatic treatment with ECG and
blood pressure monitoring. Procainamide toxicity can usually be treated, if necessary, by
administering vasopressors after adequate fluid volume replacement. Intravenous
infusion of 1/6 molar sodium lactate injection reportedly reduces the cardiotoxic effects

of procainamide.

The urinary elimination of procainamide is proportional to the glomerular filtration rate
but is also affected by changes in urinary pH. Procainamide is relatively lipid-soluble as
a free base but the ionized form is not. Acid urine, therefore leads to ion trapping of
procainamide which enters the urine by passive diffusion from the plasma. Accordingly,
renal clearance of procainamide can be considerably increased by maintaining a low
urinary pH and high flow rates.

If procainamide toxicity causes severe hypotension and renal insufficiency, urinary
elimination of procainamide and NAPA is decreased and hemodialysis may be required.
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Hemodialysis significantly reduces the serum half-life of procainamide and effectively

removes procainamide and NAPA. Peritoneal dialysis is not effective.

Overdosage symptoms may result following a single 2 g dose of conventional immediate-
release procainamide; 3 g may be dangerous, especially if patient is a slow acetylator, has

decreased renal function or underlying organic heart disease.

It has been reported that one patient who ingested approximately 7 g of procainamide
recovered after treatment consisting of i.v. norepinephrine, i.v. furosemide, attempted
volume expansion with albumin, and hemodialysis. Also reported, is the case of an
elderly patient who recovered after ingestion of approximately 19 g of procainamide.
The patient was treated with i.v. isoproterenol and i.v. epinephrine. The latter report
suggested that insertion of a ventricular pacing electrode is a reasonable precautionary

measure in case high grade SV block develops.

DOSAGE AND ADMINISTRATION

PROCAN SR (Procainamide Hydrochloride Sustained-Release Tablets) is a sustained
release dosage form not intended for initial therapy. For initial therapy by oral
administration, conventional oral formulations of procainamide are recommended.

Patients stabilized to an appropriate dosage level can be transferred to an equivalent daily
dosage regimen of PROCAN SR tablets.

PROCAN SR Tablets should not be crushed or chewed as this would interfere with the
designed dissolution characteristics. The tablet matrix of PROCAN SR may be seen in
the stool since it does not disintegrate following release of procainamide.

The duration of action of procainamide hydrochloride supplied in this sustained release
dosage form allows dosing at intervals of every 6 hours, which may encourage patient
compliance.

In elderly patients and in patients with impaired renal function (decreased creatinine
clearance), excretion is delayed and reduced frequency of administration is required. (see
PRECAUTIONS).

For information to be provided to patients, see PRECAUTIONS section.

Atrial Fibrillation and Paroxvsmal Atrial Tachycardia:
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Suggested Titration Dosage: (standard tablets should be used). Initial dose of 1.25 g of
standard oral procainamide hydrochloride preparation, followed in one hour by 0.75 g if
there have been no electrocardiographic changes, and then given at a dose of 0.5t0 1.0 g
every 2 hours until arrhythmia is interrupted or the limit of tolerance is reached.

Ventricular Tachvcardia:

Suggested Titration Dosage: (standard tablets should be used). Initial dose of 1 g of
standard oral procainamide preparation, followed by total daily dose of 50 mg/kg of body
weight, given in divided doses at 3 hour intervals, to be increased until arrhythmia is
interrupted or the limit of tolerance is reached.

Suggested Maintenance Dosage of PROCAN SR:

50 mg/kg of body weight daily given in divided doses at 6 hour intervals starting 2 to 3
hours after the last dose of standard oral procainamide. Although the dosage for each
patient must be determined on an individual basis, the table presented below may be used
as a guide for providing the total daily dosage using PROCAN SR.

Patient's Weight Approximate Dosage with PROCAN SR
Total Daily Dosage
Less than 121 1bs (<55 kg) 2000 mg Two 250 mg tablets or one
500 mg tablet q6h
121 to 200 Ibs (55 to 91 kg) 3000 mg One 750 mg tablet q6h

More than 200 Ibs (>91 kg) 4000 mg Two 500 mg tablets q6h




Drug Substance:

Chemical Name:

Proper Name:

Molecular Weight:

Molecular Formula:

Molecular Structure:
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PHARMACEUTICAL INFORMATION

p-Amino-N-[2-(diethylamino) ethyl] benzamide

monohydrochloride
Procainamide Hydrochloride
271.79

C13H21N30.HC1
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Composition

PROCAN SR Tablets (Procainamide Hydrochloride Extended-Release Tablets) are
formulated as sustained-release tablets containing 250, 500 or 750 mg of procainamide
hydrochloride.

Stability and Storage Recommendations

Protect from moisture. Store at controlled room temperature, 15-30°C.

AVAILABILITY

PROCAN SR Tablets (Procainamide Hydrochloride Extended-Release Tablets) are supplied
as follows:

PROCAN SR 250 mg Tablets: Each elliptical, green, film-coated, sustained-release
tablet, imprinted PROCAN SR 250 mg, contains: procainamide HCI 250 mg.
Nonmedicinal ingredients: carnauba wax, hydrogenated soybean oil, lactose, magnesium
stearate and silicon dioxide colloidal; coating: candelilla wax, hydroxypropyl
methylcellulose, methylparaben, opaspray green, polyethylene glycol, propylparaben and
vanillin. Energy: 2.67 kJ (0.64 kcal). Sodium: <1 mmol (0.04 mg). Gluten-, sulfite- and
tartrazine-free. Bottles of 100.

PROCAN SR 500 mg Tablets: Each elliptical, yellow, scored, film-coated, sustained-
release tablet, imprinted PROCAN SR 500 mg, contains: procainamide HCI 500 mg.
Nonmedicinal ingredients: carnauba wax, magnesium stearate, polyethylene glycol,
silicon dioxide colloidal and sugar; coating: candelilla wax, hydroxypropyl
methylcellulose, methylparaben, opaspray yellow, polyethylene glycol, propylparaben
and vanillin. Energy: 2.31 kJ (0.55 kcal). Sodium: <1 mmol (0.06 mg). Gluten-, lactose-,
sulfite- and tartrazine-free. Bottles of 100.

PROCAN SR 750 mg Tablets: Each elliptical, orange, scored, film-coated, sustained-
release tablet, imprinted PROCAN SR 750 mg, contains: procainamide HCI 750 mg.
Nonmedicinal ingredients: carnauba wax, magnesium stearate, polyethylene glycol and
silicon dioxide colloidal; coating: alcohol, candelilla wax, hydroxypropyl methylcellulose,
opaspray medium orange, polyethylene glycol, propylene glycol and vanillin. Energy: 0 kcal.
Sodium: <1 mmol (0.07 mg). Gluten-, lactose-, paraben, sulfite- and tartrazine-free. Bottles
of 100.
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PHARMACOLOGY

Procainamide exerts many actions on the heart and the circulation. It slows conduction in
the atrium, ventricle and the bundle of His. The effect is greatest across the AV node,
suggesting the greater sensitivity of this tissue to the drug. The refractory period is
prolonged with the atrium being much more affected than the ventricle. Contractility of the
heart is usually not affected by procainamide unless myocardial damage exists. Excitability
of the ventricle and the atrium to electric stimulation is profoundly depressed. In addition
the rate of pacemaker is also depressed. Procainamide has been shown to be effective in
preventing the development of epinephrine-induced ventricular arrhythmia in dogs under
cyclopropane anesthesia. It also suppresses ventricular tachycardia produced by ligation of
coronary arteries in the dog.

TOXICOLOGY

Acute Toxicity

The acute toxicity of procainamide hydrochloride (LDsp) in rodents is as follows:

Species Route of LDsy (mg/kg)
Administration
Mouse oral 1110
L.p. 40
Rat Lv. 150
1.V. 95




10.

11.

18

REFERENCES

Drayer, D.E., et al.. Cumulation of N-acetylprocainamide, an active metabolite of
procainamide, in patients with impaired renal fucntion. Clin. Pharm. Therap. 1977;22(1):63-
69.

Echt, D.S., and the CAST Investigators. Mortality and morbidity in patients receiving
encainide, flecainide, or placebo. The Cardiac Arrhythmia Suppression Trial. N Engl J Med
1991;324:781-788.

Flanagan, A.D.: Pharmacokinetics of a sustained release procainamide preparation.
Angiology;1982;33:71-77.

Giardina, E.-G.V., Dreyfuss, J., Bigger, J.T., Shaw, J.M., and Schreiber, E.G.: Metabolism of
procainamide in normal and cardiac subjects. Clin. Pharma. Therap. 1975;19:339-351.

Graftner, C., Johnson, G., and Sjogren, J.: Pharmacokinetics of procainamide intravenously
and orally as conventional and slow-release tablets. Clin. Pharm. Therap. 1975;17:414-423.

Karlsson, E.: Plasma levels of procainamide after administration of conventional and
sustained-release tablets. Europ. J. Clin. Pharmacol. 1973;6:245-250.

Kayden, H.J.: Antiarrthythmic drugs Part V, Pharmacology of procainamide. Am. H.J.,
1965;70(30):423-425.

Kayden, J.J., Brodie, B.B. and Steele, J.M.: Procainamide, a review. Circul. 1957;15:118-
126.

Koch-Weser, J., and Klein, S.W.: Procainamide dosage schedules, plasma concentrations
and clinical effects. JJA.M.A. 1971;215:1454-1460.

Kuehl, P., Anquin, P., and Endahl, R.: Steady-state bio-availability of a sustained release
procainamide preparation. Drug Intell. Clin. Pharm., 1982;16:475-476.

Shaw, T.R.D., et al: Use of plasma levels in evaluation of procainamide dosage. Brit. Heart
J. 1974;36:265-270.



12.

13.

14.

19

Shaw, T.R.D., Kumana, C.R., Kaye, C.M., Padgham, C., Kaspi, T., and Hamer, J.:
Procainamide absorption studies to test the feasability of using a sustained-release
preparation. Br. J. Clin. Pharmac. 1975;2:515-519.

Smith, T.C., Kinkel, A.W.: Plasma levels of procainamide after administration of
conventional and sustained release preparations. Curr. Therap. Research 1980;27(2):217-
228.

Zema, M.J., and Mirando, T.: Serum drug concentrations in patients with ischemic heart
disease after administration of a sustained-release procainamide preparation. Angiology,
1983;43(1):32-39.



