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OVERVIEW

Introduction

Chlorzoxazone is a centrally acting muscle relaxant commonly used for low back pain. Chlorzoxazone has been
linked to rare instances of acute liver injury, a few of which have been fatal.

Background

Chlorzoxazone (klor zox' a zone) acts centrally rather than directly on muscles to relieve muscle spasms, either
through its sedative effects or other unknown mechanisms. Chlorzoxazone is indicated for therapy of low back
pain and muscle spasms, although its overall efficacy is considered only fair. Chlorzoxazone was approved for
use in the United States in 1958 and is still widely used. It is available in various generic forms as well as under
the brand names of Parafon Forte and Remular in tablets of 250 or 500 mg. The usual recommended dose in
adults is 250 to 750 mg orally three to four times daily, reducing the dose to lowest effective level once a response
occurs. Chlorzoxazone is typically given for 1 to 4 weeks only. Common side effects of chlorzoxazone include
dizziness, drowsiness, headache, fatigue and tremor.

Hepatotoxicity

There have been no adequate prospective studies demonstrating the rates of ALT or AST elevations on
chlorzoxazone therapy. Rare instances of clinical apparent liver disease possibly attributable to chlorzoxazone
have appeared, including fatal cases. Such cases must be very rare, as this agent is widely used. While case
reports have been few, in many instances chlorzoxazone was clearly implicated; furthermore, a related muscle
relaxant with similar structure (zoxazolamine) was withdrawn from use in 1961, largely because of
hepatotoxicity. The usual latency period is 1 to 4 weeks and the pattern of disease typically hepatocellular with
marked elevations in ALT levels and jaundice, with minimal increases in alkaline phosphatase. Cholestatic
enzyme elevations after exposure to chlorzoxazone have also been described. Allergic manifestations (rash and
fever) are common, particularly in cases with a short latency (Case 1); autoantibodies are rare. Recovery is rapid
once chlorzoxazone is stopped, but fatal cases have been reported, with disease progression despite early
discontinuation of the agent (Case 2). There is rapid recurrence of injury with reexposure, often accompanied by
fever.

Likelihood score: B (Highly likely cause of clinically apparent liver injury).
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Mechanism of Injury

The cause of acute hepatic injury from chlorzoxazone is unknown, but is clearly idiosyncratic and likely due to
hypersensitivity.

Outcome and Management

The idiosyncratic liver injury due to chlorzoxazone ranges from mild, self-limited hepatitis to severe, protracted
liver injury leading to death or need for liver transplantation. Rechallenge leads to rapid return of hepatic injury
and should be avoided. No cross reactivity with other muscle relaxants has been identified.

Drug Class: Muscle Relaxants

CASE REPORTS

Case 1. Skin rash and cholestatic pattern of serum enzyme elevations
from chlorzoxazone.

[Modified from: Lindholm L. (Fever, skin and liver reactions in a patient treated with Paraflex comp.)
Lakartidningen 1979; 76: 2795-6. PubMed Citation]

A 77 year old woman was treated with a combination of chlorzoxazone, dextropropoxyphene and aspirin
("Paraflex Compound") for acute neck pains and developed fever and rash four days later. The medications were
continued and one week later she was still febrile and was found to have abnormal liver tests with marked
elevations in alkaline phosphatase (6.5 fold elevated) and gamma glutamyl transpeptidase (8-fold increased),
with minimal increases in ALT and AST and normal bilirubin. Chlorzoxazone was stopped. The rash was
considered to be erythema multiforme. She had a past medical history of osteoporosis and had received aspirin
and nonsteroid antiinflammatory agents in the past. She tested negative for hepatitis markers and for
autoantibodies. The fever and rash resolved within 1 to 2 weeks of stopping the medication. In follow up, all
laboratory tests returned to normal. She later received aspirin without untoward reaction.

Key Points

Medication: Chlorzoxazone (in combination)
Pattern: Cholestatic (R=0.3)

Severity: 1+ (enzyme elevations only)
Latency: 1 week

Recovery: Complete within several months

Other medications: Aspirin, dextropropoxyphene

Laboratory Values

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

Fever and rash arising after 4 days

11 days 0 84 750 0.6 Rash and fever
2 weeks 3 days 60 600 0.4
3 weeks 8 24 500 0.5

11 12 350 0.4 Asymptomatic

5 weeks 4 weeks 12 167 0.5
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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

8 weeks 7 weeks 18 142 0.4
10 weeks 9 weeks 12 122 0.6
Normal Values <42 <115 <1.2

* Converted from pkat/L (0.7=42) and umol/L (17=1.0).

Comment

This case was identified when the patient developed drug rash and fever. She was not jaundiced, but serum
alkaline phosphatase levels were high typical of a cholestatic reaction (also confirmed by the elevations in GGT).
Once the medication was stopped, she became asymptomatic within a few weeks, but alkaline phosphatase levels
took longer to return to normal. Because she also received dextropropoxyphene, one cannot consider the case
definitely due to chlorzoxazone.

Case 2. Acute liver failure due to chlorzoxazole.

[Modified from: Jackson ], Anania FA. Chlorzoxazone as a cause of acute liver failure requiring liver
transplantation. Dig Dis Sci 2007; 52: 3389-91. PubMed Citation]

A 38 year old woman developed nausea, vomiting and progressive jaundice 6 weeks after starting chlorzoxazone
(500 mg twice daily) for low back pain. Her other medical conditions included hypertension, gastrointestinal
reflux and atopic dermatitis. Her medications included hydrochlorothiazide, pantoprazole, iron sulfate and skin
creams. She denied taking herbal remedies or other over-the-counter products. She had no history of liver
disease, alcohol abuse, risk factors for viral hepatitis or drug allergies. When initially seen she was jaundiced and
lethargic. Laboratory results showed total bilirubin of 19.9 mg/dL, ALT 1029 U/L, AST 846 U/L and
prothrombin time 32.6 seconds. Because of progressive symptoms and worsening, she was referred to a liver
transplant center. On admission, she was deeply jaundiced and had mild axterixis. She had no fever or rash. Tests
for hepatitis A, B and C were negative as were antinuclear and smooth muscle antibodies. A CT scan of the
abdomen showed a mild amount of ascites and a nodular liver, but no evidence of biliary obstruction. Two
weeks later and within 16 days of oneset she underwent emergency liver transplantation. The transplant was
successful and she left the hospital in good condition.

Key Points

Medication: Chlorzoxazone (1000 mg daily)
Pattern: Hepatocellular

Severity: 5+ (liver transplantation)
Latency: 6 weeks

Recovery: Incomplete

Other medications: HCTZ, iron, pantoprazole

Laboratory Values

Time After Starting Time After Stopping ALT (U/L) Protime (sec) Bilirubin (mg/dL) Other

Nausea and vomiting starting 6 weeks after starting chlorzoxazone

6 weeks 0 1029 32.6 19.9 Admission
4 days 1014 32.6 17.9 Transfer
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Table continued from previous page.

Time After Starting Time After Stopping ALT (U/L) Protime (sec) Bilirubin (mg/dL) Other

8 weeks 16 days 93 36.8 4.8
9 weeks 19 days Liver transplantation

Normal Values <42 <14 <1.2
Comment

A young woman developed acute liver failure with an abrupt onset and progressive course 6 weeks after starting
chlorzoxazone. Medical evaluation showed no other cause for the acute liver failure. Despite prompt
discontinuation of the muscle relaxant, she had a rapidly progressive course.

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Chlorzoxazone - Generic, Parafon Forte®

DRUG CLASS

Autonomic Agents: Muscle Relaxants, Central

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE

DRUG CAS REGISTRY NO MOLECULAR FORMULA STRUCTURE
Chlorzoxazone 95-25-0 C7-H4-Cl-N-0O2
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