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OVERVIEW

Introduction
Dantrolene is a muscle relaxant used for treatment of chronic spasticity that differs from other commonly used 
muscle relaxants in acting peripherally on muscle, rather than centrally on the spinal cord or brain. Dantrolene 
can cause acute liver injury which can be severe and even fatal.

Background
Dantrolene (dan' troe leen) is a lipid soluble diphenylhydantoin analogue that inhibits muscle contractions by 
decreasing the release of calcium from the sarcoplasmic reticulum in target tissue. Dantrolene is used for the 
treatment of chronic spasticity and treatment for and prophylaxis against malignant hyperthermia (based upon 
its ability to block calcium release, which is the initiating event in malignant hyperthermia). Dantrolene was 
approved for use in the United States in 1974 and is still commonly used for spasticity. Dantrolene is available as 
capsules of 25, 50 and 100 mg in several generic forms and under the commercial name Dantrium. In adults, the 
recommended initial dose for spasticity is 25 mg daily, with subsequent increases to a dose of 25 to 100 mg three 
times daily. Dantrolene is also available in parenteral formulations for therapy of acute episodes of malignant 
hyperthermia; the recommended initial dose being 1 mg/kg intravenously. For prophylaxis against 
hyperthermia, dantrolene is given orally in doses of 4 to 8 mg/kg daily. Common side effects include weakness, 
nausea, drowsiness, fatigue and dizziness.

Hepatotoxicity
Mild, asymptomatic serum aminotransferase elevations during dantrolene therapy are relatively uncommon 
(1%), but clinically over liver injury is estimated to occur in 1 to 2 per thousand treated persons (0.1% to 0.2%). 
The liver injury can be severe; cases of acute liver failure and even death have been described (Case 1). The 
latency to onset of clinically apparent liver injury ranges from one week to several months, but is usually within 
the first 6 months of starting therapy (Case 2). More serious cases are associated with a sudden onset with 
jaundice, nausea and fatigue, and rapid progression. Allergic manifestations such as fever, rash and eosinophilia 
are rare, as are autoimmune features. The pattern of enzyme elevations is predominantly hepatocellular. Liver 
histology demonstrates an acute-hepatitis like picture. Recovery is usually complete within 1 to 3 months. 
Women, the elderly, and patients taking higher doses appear to be more susceptible to developing dantrolene 
hepatotoxicity.

Likelihood score: A (Well established cause of clinically apparent liver injury).



Mechanism of Injury
Dantrolene is structurally similar to phenytoin, which is a well known cause of idiosyncratic acute liver injury; 
thus, two agents may share a similar mechanism of hepatic injury. However, dantrolene rarely causes 
immunoallergic hepatitis (which is typical of phenytoin) and cases of more severe injury are associated with 
taking higher doses of dantrolene, suggesting the presence of a toxic metabolite.

Outcome and Management
Cases of acute hepatitis with jaundice due to dantrolene can be severe and even fatal; however, most cases are 
followed by complete recovery within 1 to 3 months of stopping the medication. Cases of chronic hepatitis or 
bile duct vanishing syndrome have not been reported. Rechallenge results in recurrence and should be avoided. 
There is at least a theoretical concern of cross sensitivity with phenytoin, but other drugs for spasticity should be 
tolerated without recurrence of liver injury.

Drug Class: Muscle Relaxants

CASE REPORTS

Case 1. Fatal progressive liver disease after a 12 week course of 
dantrolene.
[Modified from: Cornette M, Gillard C, Borlee-Hermans G. (Fatal toxic hepatitis associated with administration 
of dantrolene.) Acta Neurol Belg 1980; 80: 336-47. French. PubMed Citation]

A 50 year old woman with diabetes and multiple sclerosis was given dantrolene for spasticity and developed 
jaundice 12 weeks later. She began complaining of nausea, poor appetite, and weight loss after 7 weeks of 
therapy, but dantrolene was continued and she had lost 13 kilograms of weight and developed jaundice before 
the drug was stopped. She had no history of liver disease or exposure to hepatitis and did not drink alcohol. On 
admission, she was mildly jaundiced and laboratory tests showed mild elevations in serum ALT and alkaline 
phosphatase (Table). There was no fever or rash. Tests for viral hepatitis and autoantibodies were negative. 
Cholangiography was negative as was a CT scan of the liver. Nevertheless, she underwent exploratory 
laparotomy. Intraoperative liver biopsy showed intrahepatic cholestasis and mixed cellular injury suggestive of 
drug induced liver disease. She deteriorated postoperatively with progressive jaundice, ascites, and hepatic 
encephalopathy, dying of multiorgan failure 2 weeks after surgery.

Key Points

Medication: Dantrolene (400 mg daily)

Pattern: Mixed (R=~2.1)

Severity: 5+ (death)

Latency: 95 days

Recovery: None

Other medications: Not mentioned

Laboratory Values

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

-1 month 20 75 0.5

0 Start Dantrolene
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Table continued from previous page.

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

1 month 33 147

2 months Onset of symptoms

3 months 0 57 175 2.0 Jaundice, dantrolene stopped

17 days 73 135 9.0 Exploratory laparotomy

24 days 214 123 25.0 Ascites, encephalopathy

31 days 159 414 35.0

4 months 32 days Death

Normal Values <42 <115 <1.2

Comment
This patient was continued on dantrolene despite symptoms of liver disease for several weeks and, perhaps as a 
consequence, had a progressive downhill course with worsening jaundice and hepatic synthetic dysfunction. 
Also unfortunate, was the unnecessary laparotomy and general anesthesia which may have worsened the liver 
injury. Somewhat unusual in this case was the minimal elevations in serum ALT at presentation, but there may 
have been more marked elevations earlier in the symptomatic course before clinical evaluation.

Case 2. Acute hepatitis from dantrolene with recurrence on rechallenge.
[Modified from: Ogburn RM, Myers RL, Burdick GE. Hepatitis associated with dantrolene sodium. Ann Intern 
Med 1976; 84: 53-4. PubMed Citation]

A 26 year old man with Friedreich's ataxia with spasticity and dysarthria was started on dantrolene in a dose of 
25 mg four times daily. After 10 days, his dysarthria worsened and dantrolene was stopped. Serum enzymes were 
reported to be normal. One year later, dantrolene was restarted and he again experienced worsening dysarthria 
and stopped the medication after 10 days. Over the course of the following month, he had the insidious onset of 
malaise, nausea, dark urine and light stools. When found to be jaundiced, he was admitted for evaluation. He 
denied a history of liver disease and exposure to viral hepatitis or other toxins. Total bilirubin was 4.6 mg/dL, 
AST 740 U/L, but alkaline phosphatase was normal (Table). Tests for viral hepatitis and autoantibodies were 
negative. He had no rash, fever or eosinophilia. He improved rapidly and was discharged. Two months after 
recovering, he was restarted on dantrolene by another physician. His dysarthria worsened and, for the third 
time, he stopped the medication after 10 days. The day after stopping therapy, serum AST was 115 U/L and 
bilirubin was slightly elevated. During the next few weeks, he developed clinically apparent acute liver injury and 
was admitted. Laboratory tests again showed no evidence of viral hepatitis or autoimmune liver condition. A 
liver biopsy showed an acute hepatitis-like picture with prominence of eosinophils in portal areas. Over the next 
two weeks, the patient recovered and was discharged. Two weeks later he was clinically well and serum AST had 
fallen to 96 U/L.

Key Points

Medication: Dantrolene (100 mg daily)

Pattern: Hepatocellular (ALT without Alk P elevations)

Severity: 3+ (jaundice, hospitalization)

Latency: Initially, ~33 days from starting, 23 days after stopping the drug. On rechallenge, ~11 days from starting, 1 day 
after stopping

Recovery: Complete
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Table continued from previous page.

Medication: Dantrolene (100 mg daily)

Other medications: None mentioned

Laboratory Values

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

10 days 0 Dantrolene stopped due to dysarthria

33 days 23 days Malaise, nausea, vomiting, pale stools

42 days 32 days 740 106 4.6 Jaundice

43 days 34 days 500 Discharged

68 days 58 days 52 1.6

Time After Restarting Time After Stopping Again ALT (U/L) Alk P (U/L) Bilirubin (mg/dL) Dantolene Restarted

10 days 0 Dantrolene stopped because of worsening dysarthria

11 days 1 day 115 2.1 Jaundice

24 days 2 weeks 1150 4.5 Acute hepatitis like symptoms

4 weeks 3 weeks Biopsy

6 weeks 5 weeks 96

Normal Values <42 <115 <1.2

Comment
The recurrence of an acute hepatitis-like syndrome with rechallenge and similarity of the two episodes with a 
shortening of the latency on second exposure is strongly supportive of the role of dantrolene in causing the acute 
hepatitis-like liver injury. Somewhat unusual was the worsening of the liver injury for several weeks after 
dantrolene was stopped. Dantrolene, by inhibiting calcium release from the sarcoplasmic reticulum, can also 
cause generalized weakness which may account for the dysarthria that this patient experienced with each 
exposure to dantrolene. By limiting the duration of therapy, the dysarthria probably spared him a more severe 
hepatic injury.

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Dantrolene – Generic, Dantrium®

DRUG CLASS

Autonomic Agents: Muscle Relaxants, Central

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH
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CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NO MOLECULAR FORMULA STRUCTURE

Dantrolene 7261-97-4 C14-H10-N4-O5
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