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OVERVIEW

Introduction
Procainamide is an oral antiarrhythmic agent that has been in wide use for more than 60 years. Long term 
procainamide therapy is known to induce hypersensitivity reactions, autoantibody formation and a lupus-like 
syndrome but is a rare cause of clinically apparent acute liver injury.

Background
Procainamide (proe kane' a mide) is an analogue of the local anesthetic procaine and has electrophysiological 
effects that resemble quinidine. Procainamide appears to act by blocking open sodium channels and outward 
potassium channels. As a consequence, it decreases cardiac automaticity, increases refractory periods and slows 
conduction. Procainamide was approved for use in the United States in 1950, and current indications include 
suppression of symptomatic premature ventricular contractions and life threatening ventricular tachycardia, as 
well as maintenance of normal sinus rhythm after conversion of atrial fibrillation or flutter. Because of its safety 
profile, procainamide is now rare used. Procainamide is available in capsules and tablets of 250, 375 and 500 mg 
generically as well as under the brand name Pronestyl; it is also available as extended release forms of 250, 500, 
750 and 1,000 mg under the brand name Procanbid. The usual maintenance dose in adults is 500 to 1000 mg 
every 4 to 6 hours. The most common side effects include headache, nervousness, anxiety, nausea, decreased 
appetite, palpitations and disturbed sleep.

Hepatotoxicity
In clinical trials, procainamide was associated with a low rate of serum aminotransferase and alkaline 
phosphatase elevations. Despite wide scale use, procainamide has only rarely been linked to cases of clinically 
apparent liver injury. In reported cases, fever and mild symptoms arose within 1 to 3 weeks of starting (or within 
1 day of restarting) procainamide, associated with a cholestatic pattern of serum enzyme elevations with mild or 
no jaundice. Immunoallergic features were usually present (fever, rash, leukocytosis). In reported cases, fever 
resolved immediately and evidence of liver injury within a few days to weeks of stopping procainamide. Liver 
biopsy may how granulomas in addition to mild non-specific changes. Interestingly, the hepatotoxicity of 
procainamide closely resembles that of quinidine, but there is no apparent cross sensitivity to the hepatic injury. 
In addition, up to 20% of patients on long term procainamide therapy develop autoantibodies, including ANA 
and LE prep positivity and a proportion develop a “lupus-like” syndrome. These autoimmune conditions, 
however, typically occur without an accompanying hepatitis, serum enzyme elevations or jaundice.



Mechanism of Injury
The mechanism by which procainamide causes liver injury is likely hypersensitivity. Procainamide is extensively 
metabolized in the liver which might result in production of an immunogenic metabolite.

Outcome and Management
The liver injury due to procainamide is usually a part of a hypersensitivity reaction with fever, rash and fatigue 
and resolves rapidly with discontinuation. Rechallenge invariably leads to recurrence of the fever and liver test 
abnormalities and should be avoided. There does not appear to be cross sensitivity between hypersensitivity 
reactions to procainamide and those due to quinidine or other antiarrhythmics.

Drug Class: Antiarrhythmic Agents

CASE REPORT

Case 1. Acute hypersensitivity and liver injury after an infusion of 
procainamide.
[Modified from: Worman HJ, Ip JH, Winters SL, Tepper DC, Gomes AJ. Hypersensitivity reaction associated 
with acute hepatic dysfunction following a single intravenous dose of procainamide. J Intern Med 1992; 232: 
361-3. PubMed Citation]

A 23 year old man with Wolff-Parkinson-White syndrome developed a fever and rash 6 hours after an infusion 
of procainamide (1.5 g intravenously), given as a part of a cardiac electrophysiological study. He had received 
procainamide three weeks previously to reverse a supraventricular tachycardia that was thereafter managed with 
oral nadolol (40 mg daily) until the planned cardiac study. He had no history of liver disease, alcohol abuse, risk 
factors for viral hepatitis or previous drug allergies. He took no other medications. On examination, he was 
febrile to 38.9 oC and had a diffuse macular erythematous rash. There was slight tenderness over his liver. 
Laboratory testing showed a slight elevation in white blood cell count and elevations in liver tests (Table). Tests 
for hepatitis A and B were negative as were autoantibodies. He was monitored on no therapy and his symptoms 
resolved rapidly. The liver test abnormalities worsened for a few days and then began to improve.

Key Points

Medication: Procainamide (1500 mg intravenously)

Pattern: Mixed (R=2.9)

Severity: 3+ (jaundice, prolongation of hospitalization)

Latency: 6 hours

Recovery: Not given

Other medications: Nadolol

Laboratory Values

Time After Starting ALT (U/L) Alk P (U/L) Bilirubin (mg/dL) Other

Pre 46 73 0.3

Procainamide infusion followed by fever 6 hours later

1 day 156 99 5.3 Temp 38.9 oC

2 days 6.5

2 LiverTox

https://www.ncbi.nlm.nih.gov/books/n/livertox/AntiarrhythmicAgents/
http://www.ncbi.nlm.nih.gov/pubmed/1402640


Table continued from previous page.

Time After Starting ALT (U/L) Alk P (U/L) Bilirubin (mg/dL) Other

3 days 101 93 3.6

4 days 156 3.1

5 days 394 252 2.4 Discharged

6 days 329 230 1.8

9 days 151 130 1.0

Normal <53 <110 <1.2

Comment
This patient developed a hypersensitivity reaction to a single infusion of procainamide (a second exposure) with 
fever, rash and leukocytosis (eosinophils count was not given), followed by jaundice and a mixed pattern of 
serum enzyme elevations. Most instances of procainamide associated liver injury have been associated with fever 
and other manifestations of hypersensitivity. The pattern of liver enzyme elevations is usually cholestatic and the 
injury usually self-limiting and mild.

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Procainamide – Generic, Pronestyl®

DRUG CLASS

Antiarrhythmic Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE

Procainamide 51-06-9 C13-H21-N3-O
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