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OVERVIEW

Introduction
Ranolazine is a unique, orally available antiangina agent. Chronic ranolazine therapy has not been associated 
with serum enzyme elevations, but has been linked to rare cases of mild, clinically apparent liver injury.

Background
Ranolazine (ra nol' a zeen) is a piperazine derivative which has unique activity against symptoms of angina 
pectoris. Its mechanism of action is unclear, but is believed to involve inhibition of fatty acid oxidation and 
blockage of the inward sodium currents in cardiomyocytes which reduces intracellular calcium accumulation 
and improves left ventricular function. Unlike other antiangina agents, ranolazine does not decrease heart rate, 
blood pressure or vascular resistance. In multiple clinical trials, extended release formulations of ranolazine were 
shown to reduce angina attacks and prolong exercise tolerance in patients with coronary artery disease. It also 
appears to have some degree of antiarrhythmia activity. Ranolazine was approved for use in the United States in 
2006 and current indications are for chronic angina, either alone or in combination with other angina 
medications (such as beta blockers or calcium channel blockers). Ranolazine is available in extended release 
tablets of 500 and 1000 mg generically and under the trade name Ranexa. The typical dose is 500 to 1000 mg 
twice daily. Ranolazine is generally well tolerated, but side effects can include fatigue, weakness, dizziness, 
headache, nausea and constipation. Higher doses may be associated with syncope, prolongation of the QTc 
interval and renal dysfunction.

Hepatotoxicity
In large preregistration clinical trials, ranolazine was not associated with serum aminotransferase and alkaline 
phosphatase elevations during treatment and no instances of symptomatic acute liver injury were reported. Since 
its approval and more wide spread use, ranolazine has been linked to a single instance of mildly symptomatic, 
rapidly reversible, anicteric liver injury (Case 1). Immunoallergic and autoimmune features were not present. 
Recovery was rapid once ranolazine was discontinued.

Likelihood score: D (possible rare cause of clinically apparent liver injury).

Mechanism of Liver Injury
The mechanism by which ranolazine might cause liver injury is not clear. It is extensively metabolized in the 
liver largely via CYP 3A4 and is susceptible to drug-drug interactions. Inhibitors of CYP 3A4 cause increase the 
ranolazine levels while inducers (such as rifampin) cause reduced serum levels of ranolazine.



Outcome and Management
The hepatic injury reported to be caused by ranolazine has been mild and rapidly reversible upon withdrawal of 
the agent. Ranolazine has not been linked to cases of acute liver failure, chronic hepatitis or vanishing bile duct 
syndrome. There is no evidence that there is cross sensitivity to hepatic injury between ranolazine and other oral 
antiangina or antiarrhythmic agents.

Drug Class: Antiangina Agents

CASE REPORT

Case 1. Mild anicteric hepatitis attributed to ranolazine.
[Modified from: Sancho-del-Val L, Barrio-Andrés J, Herranz-Bachiller MT, Alcaide-Suárez N. Hepatotoxicity 
and insomnia secondary to ranolazine. Rev Esp Enferm Dig 2013; 105: 304-5. PubMed Citation]

A 63 year old woman with hypertension and angina pectoris developed fatigue and insomnia 3 months after 
starting ranolazine (375 mg every 8 hours). She had no history of liver disease, risk factors for viral hepatitis or 
history of alcohol abuse. Her other medications included bisoprolol, amlodipine and atorvastatin. Initially, her 
serum bilirubin was 0.6 mg/dL, ALT 201 U/L, AST 97 U/L, GGT 213 U/L and alkaline phosphatase 150 U/L. 
Tests for hepatitis B and C were negative as were routine autoantibodies. An abdominal ultrasound was normal. 
Ranolazine was stopped and liver tests were normal when tested two months later.

Key Points

Medication: Ranolazine (375 mg every 12 hours)

Pattern: Mixed (R=4.5)

Severity: 1+ (no jaundice, mild symptoms)

Latency: 3 months

Recovery: Within 2 months

Other medications: Bisoprolol, amlodipine, atorvastatin

Laboratory Values

Time After Starting Time After Stopping ALT
(U/L)

Alk P
(U/L)

Bilirubin (mg/dL) Other

3 months 0 201 150 0.6 Fatigue, insomnia

5 months 2 months 46 75

Normal Values <35 <120 <1.2

Comment
A woman with unstable angina developed fatigue 3 months after starting ranolazine and was found to have mild 
elevations in serum aminotransferase and alkaline phosphatase levels. These were normal or near normal two 
months after stopping the ranolazine. She has also taking other antiangina and cholesterol lowering agents, but 
these were evidently continued. Fatigue is a not uncommon side effect of ranolazine and attribution of fatigue to 
the liver enzyme elevations cannot be made with complete assurance. The case report was somewhat sparsely 
documented, but suggests that ranolazine can cause mild liver enzyme elevations that may be accompanied by 
constitutional symptoms. The injury was, however, quite mild and resolved rapidly upon stopping ranolazine.
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PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Ranolazine – Ranexa®

DRUG CLASS

Antiangina Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE
DRUG CAS 

REGISTRY 
NUMBER

MOLECULAR 
FORMULA

STRUCTURE

Ranolazine 95635-55-5 C24-H33-N3-
O4
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