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OVERVIEW

Introduction

Olanzapine is an atypical antipsychotic that is used currently in the treatment of schizophrenia and bipolar
illness. Olanzapine is not infrequently associated with serum aminotransferase elevations during therapy and
there have been rare instances of clinically apparent acute liver injury linked to its use.

Background

Olanzapine (oh lan' za peen) is a thienobenzodiazepine derivative which appears to act as a dopamine (D1-4)
and serotonic (5-HT2A/2C and 5-HT6) receptor antagonist. Olanzapine was approved for use in schizophrenia
in the United States in 1996 and continues to be used for this indication. Olanzapine is also used in mood
disturbances of bipolar I disorder and in combination with other agents for treatment of resistant depression in
adults. Olanzapine is available as tablets of 2.5, 5, 7.5, 10, 15 and 20 mg generically and under the brand name
Zyprexa; formulations for parenteral use and orally disintegrating tablets are also available, as are fixed
combinations with antidepressants such as fluoxetine (Symbyax and generics). A typical dose regimen is 5 to 20
mg daily, starting with a low dose and increasing cautiously. Common side effects include sedation, increased
appetite, weight gain, constipation, orthostatic hypotension, dizziness, dry mouth, weakness and akathisia
(restlessness).

Hepatotoxicity

Liver test abnormalities have been reported to occur in 10% to 50% of patients on long term therapy with
olanzapine. These abnormalities are usually mild, asymptomatic and transient, and can reverse even with
continuation of medication. In addition, instances of more marked elevations in serum aminotransferase levels
and clinically apparent hepatitis with jaundice have been reported in patients taking olanzapine. The pattern of
serum enzyme elevations has ranged from hepatocellular to mixed and even cholestatic. Allergic manifestations
(rash, fever, eosinophilia) and autoimmune markers are uncommon. The time to onset of liver injury with
olanzapine therapy has varied widely, from a few weeks to a year after starting. In all cases, the injury has
resolved rapidly with drug discontinuation. Cases with a long latency and accompanied by significant weight
gain may represent nonalcoholic fatty liver disease, rather than olanzapine hepatotoxicity.

Mechanism of Injury

The mechanism by which olanzapine causes serum aminotransferase elevations is not known. Some instances of
ALT elevations occurring on olanzapine therapy may be due to nonalcoholic fatty liver disease caused by weight
gain that occurs in at least one-quarter of treated patients generally during the first 1 to 2 years of therapy.
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Weight gain averages 1 kg/month and can be extreme (20 to 30 kg). Olanzapine has extensive hepatic
metabolism, partially via the cytochrome P450 system, and some cases of clinically apparent hepatotoxicity may
be due to production of a toxic intermediate of metabolism.

Outcome and Management

The serum aminotransferase elevations that occur on olanzapine therapy are usually self-limited and rarely
require dose modification or discontinuation of therapy. No instances of acute liver failure, chronic liver disease
or vanishing bile duct syndrome have been attributed to olanzapine. Switching to other atypical antipsychotics is
occasionally, but not always associated with recurrence of hepatic injury.

Drug Class: Antipsychotic Agents, Atypicals

CASE REPORT

Case 1. Acute liver injury due to olanzapine.

[Modified from: Dominguez-Jiménez JL, Puente-Gutiérrez JJ, Pelado-Garcia EM, Cuesta-Cubillas D, Garcia-
Moreno AM. Liver toxicity due to olanzapine. Rev Esp Enferm Dig 2012; 104: 617-8. PubMed Citation]

A 47 year old patient with a history of paranoid schizophrenia developed jaundice 11 months after starting
olanzapine (10 mg daily). She had a vague history of alcoholic liver disease. Laboratory test results showed a total
bilirubin of 7.5 mg/dL, ALT 173 U/L and alkaline phosphatase of 178 U/L (Table). Olanzapine was stopped and
haloperidol started in its place. Tests for viral hepatitis and autoantibodies were negative. Within 2 weeks, serum
bilirubin levels had fallen and all test results returned to normal when she was seen 3 months later.

Key Points

Medication: Olanzapine

Pattern: Mixed (R=3.0)

Severity: 3+ (jaundice and hospitalization)
Recovery: 3 months

Other medications: None mentioned

Laboratory Values

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

11 months 0 173 178 7.5 Admission
2 weeks 775 181 2.7
12 months 6 weeks 79 161 0.6 Haloperidol
14 months 14 weeks 9 80 0.4
Normal Values <42 <130 <1.2
Comment

A brief case report with missing information but somewhat typical presentation of drug induced liver injury
with a mixed hepatocellular-cholestatic pattern. Olanzapine is a common cause of transient serum
aminotransferase elevations, but has rarely been implicated in cases of clinically apparent liver injury with
jaundice.


https://www.ncbi.nlm.nih.gov/books/n/livertox/AntipsychoticAgents/
http://www.ncbi.nlm.nih.gov/pubmed/23368661
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PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Olanzapine - Zyprexa®

DRUG CLASS

Antipsychotic Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE

DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE
Olanzapine 132539-06-1 C17-H20-N4-S
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elevations [47-91 U/L]; ultrasound showed evidence of fatty liver).
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Alk P 461 U/L] 19 days after starting olanzapine, which was not stopped until 11 weeks later when she had
pancytopenia; recurrence on restarting olanzapine one year later [bilirubin 1.6 mg/dL, AST 110, Alk P 270 U/L,
neutropenia and fever], resolving in several weeks of stopping).
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changes in patients treated with either risperidone or olanzapine alone. Int Clin Psychopharmacol 2005; 20:
173-6. PubMed PMID: 158122609.

(Retrospective analysis found ALT elevations more common among 145 patients on olanzapine [25%] than 298 on
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Parsons B, Allison DB, Loebel A, Williams K, Giller E, Romano S, Siu C. Weight effects associated with
antipsychotics: A comprehensive database analysis. Schizophr Res 2009; 110: 103-10. PubMed PMID:
19321312.

(Analysis of weight gain in 21 placebo controlled trials [~3300 patients]; average monthly weight gain in pounds
was +0.1 with placebo, +0.8 olanzapine, +0.6 risperidone, -0.3 ziprasidone. A 5% increase in weight occurred
after one year in 13% of placebo, 39% haloperidol, 20% ziprasidone, 45% risperidone and 60% olanzapine
treated subjects).

Flanagan R]. Fatal toxicity of drugs used in psychiatry. Hum Psychopharmacol 2008; 23 Suppl 1: 43-51. PubMed
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Dominguez-Jiménez JL, Puente-Gutiérrez JJ, Pelado-Garcia EM, Cuesta-Cubillas D, Garcia-Moreno AM. Liver
toxicity due to olanzapine. Rev Esp Enferm Dig 2012; 104: 617-8. PubMed PMID: 23368661.
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