NLM Citation: LiverTox: Clinical and Research Information on Drug-

m Induced Liver Injury [Internet]. Bethesda (MD): National Institute of

U.S. National Library of Medicine  Diabetes and Digestive and Kidney Diseases; 2012-. Tamoxifen.
National Center for Biotechnology Information [Updated 2013 Dec 4].

Bookshelf URL: https://www.ncbi.nlm.nih.gov/books/

Tamoxifen
» Updated: December 4, 2013.
v\,
LiverTox

livertox.nih.gov

OVERVIEW

Introduction

Tamoxifen is a nonsteroidal antiestrogen that is widely used in the treatment and prevention of breast cancer.
Long term tamoxifen therapy has been associated with development of fatty liver, steatohepatitis, cirrhosis, and
rare instances of clinically apparent acute liver injury.

Background

Tamoxifen (ta mox' i fen) is referred to as a selective estrogen receptor modulator with tissue specific actions
because it has estrogenic effects on bone, brain and liver, but antagonist activity on breast tissue. Tamoxifen may
also have other, as yet undefined, anticancer effects. Tamoxifen was approved for use in the United States in 1977
and is still widely used, being considered a first line adjuvant therapy for breast cancer. Current indications
include both treatment of breast cancer and reduction of breast cancer risk in women at high risk. Tamoxifen is
available in 10 and 20 mg tablets generically and under several trade names such as Nolvadex and Tamone.
Tamoxifen is also available as an oral solution (10 mg/5 mL). The usual dose for treating breast cancer is 20 to 40
mg daily, and for secondary prevention is 20 mg once daily for five years. Common side effects include hot
flashes, nausea, diarrhea, weight change and fluid retention.

Hepatotoxicity

Tamoxifen has been associated with rare instances of idiosyncratic, clinically apparent liver injury, typically
arising within the first six months of treatment and having variable presentations with cholestatic, mixed or
hepatocellular pattern of enzyme elevations. Immunoallergic features (fever, rash, eosinophilia) are uncommon,
as are autoantibodies. Some instances have been severe with signs of hepatic failure, but most cases are self-
limited. Long term tamoxifen therapy has also been linked to isolated cases of peliosis hepatis, hepatic cysts and
several cases of hepatocellular carcinoma in women with no other risk factors for this tumor. However, in large
retrospective analyses, no increase in hepatocellular carcinoma in women taking tamoxifen for 5 years has been
demonstrated, although these same studies did show an increase in rates of endometrial carcinoma.

Tamoxifen therapy has also been linked to the development of fatty liver and steatohepatitis. In some prospective
studies, up to one third of women have developed fatty liver during long term tamoxifen therapy, as shown by
routine imaging using computerized tomography. Fatty liver usually becomes demonstrable within 1 to 2 years
of starting tamoxifen but is usually not accompanied by symptoms, although serum aminotransferase levels may
be elevated modestly in up to half of patients. Liver biopsy may demonstrate steatohepatitis and a proportion of
women develop hepatic fibrosis. Several instances of cirrhosis have been described after therapy with tamoxifen
for 3 to 5 years. Serum aminotransferase elevations and fatty liver generally improve once tamoxifen is stopped,
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but the improvement may be slow and in rare instances, signs and symptoms of portal hypertension persist.
While the frequency of hepatic steatosis during tamoxifen therapy is higher in women with higher body weight
and body mass index (BMI), the appearance of fatty liver is usually not accompanied by change in body weight
and does not relate to alcohol use or receipt of adjuvant chemotherapy. Because steatohepatitis is usually
(although not always) accompanied by minor serum aminotransferase elevations, monitoring of serum enzymes
during long term tamoxifen therapy is often recommended.

Finally, tamoxifen use has been associated with development of symptomatic porphyria cutanea tarda (PCT),
presenting after 1 to 4 years of use with skin fragility, hypertrichosis and reddish urine and accompanied by
elevations in urinary porphyrins and mild serum aminotransferase elevations. Tamoxifen related cases usually
arise without other risk factors for PCT such as iron overload, alcohol abuse or hepatitis C virus infection.
Stopping tamoxifen is followed by gradual improvement in symptoms, decrease in porphyrin excretion and
improvement in liver enzymes.

Mechanism of Injury

The acute form of liver injury attributed to tamoxifen use is probably due to an idiosyncratic reaction to a
metabolite of the medication rather than its estrogenic effects. In contrast, the induction of fatty liver and
triggering of porphyria cutanea tarda are likely due to estrogenic effects on the liver in the setting of a genetic
predisposition to fatty liver disease or porphyria cutanea tarda.

Outcome and Management

While fatty liver arises in at least one third of women treated with tamoxifen for up to 5 years, clinically
significant steatohepatitis is less common. Nevertheless, monitoring of serum aminotransferase levels during
tamoxifen therapy is appropriate. In women with persistent elevations in ALT levels, the relative benefits and
risks of continuing tamoxifen therapy must be weighed. Factors to help in the decision, include noninvasive tests
for hepatic fibrosis (platelet count), imaging of the liver and, in some instances, liver biopsy. Other approaches
short of stopping tamoxifen therapy include nutritional advice and weight loss, abstinence from alcohol, and
possibly medical therapies for nonalcoholic steatohepatitis (which are currently investigational and have not
been shown to be specifically helpful in tamoxifen induced fatty liver). The possible development of serious
hepatic fibrosis and portal hypertension can be assessed noninvasively by serial determinations of platelet count,
but may require liver biopsy to document.

Drug Class: Antineoplastic Agents, Antiestrogens

CASE REPORTS

Case 1. Clinically apparent, acute liver injury due to tamoxifen.

[Modified from: Blackburn AM, Amiel SA, Millis RR, Rubens RD. Tamoxifen and liver damage. Br Med J (Clin
Res Ed) 1984; 289: 288. PubMed Citation]

A 75 year old woman developed nausea, vomiting and mild serum enzyme elevations 10 weeks after starting
tamoxifen (10 mg twice daily) for metastatic breast cancer. She was treated with prednisolone (5 mg daily) and
antiemetics, but continued to be symptomatic and serum enzymes and bilirubin continued to rise (Table). She
had no history of liver disease, denied alcohol use and had no risk factors for viral hepatitis. Tests for hepatitis A
and B were negative. Ultrasound of the abdomen showed no gallstones or evidence of biliary obstruction. A liver
biopsy showed cholestasis and portal inflammation with minimal bile duct changes. All medications were
stopped except for prednisolone, and liver test abnormalities began to decrease towards near normal levels.
Tamoxifen was restarted for 12 days and she was monitored closely. Within 9 days she became symptomatic with
nausea and vomiting and serum enzyme levels began to rise, peaking a few days after tamoxifen was stopped
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and then returning again towards normal. Shortly thereafter, she died of cerebral metastases. On autopsy, she
had small hepatic metastases, but no evidence of biliary obstruction.

Key Points

Medication: Tamoxifen (20 mg daily)

Pattern: Mixed (alkaline phosphatase levels were raised, but no values given)
Severity: 3+ (jaundice, hospitalization)

Latency: 10 weeks

Recovery: 2-3 weeks

Other medications: Prednisolone, antiemetics

Laboratory Values

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

0 38 0.7 Tamoxifen started

4 weeks 35 0.9

10 weeks 54 0.9 Symptoms (nausea)
14 weeks 0 735 4.1 Worsening symptoms
15 weeks 1 week 670 5.3

16 weeks 2 weeks 110 3.5

19 weeks 5 weeks 54 1.0 Nausea resolved

21 weeks 7 weeks 50 1.4

Time after restarting Time after Stopping Tamoxifen restarted

1 week 0 79 1.1 Symptoms (nausea)
2 weeks 1 week 258 1.8

3 weeks 2 weeks 180 1.3

5 weeks 4 weeks 64 1.2

Normal Values <45 <1.2

* Values estimated from Figure.

Comment

The clinical presentation of symptomatic liver injury 10 weeks after starting tamoxifen and recurrence of a
similar pattern of injury within 2 weeks of restarting provides strong evidence for the role of tamoxifen in
causing the liver injury. Cases of acute liver injury with jaundice due to tamoxifen have been reported, but are
rare and represent an idiosyncratic reaction. More common is fatty liver disease which can be associated with
significant steatohepatitis and result in cirrhosis. However, steatosis and steatohepatitis rarely cause jaundice and
are usually minimally symptomatic and respond slowly to withdrawal of tamoxifen. Furthermore, in this patient,
ultrasonography and ultimately autopsy did not demonstrate significant steatosis. While tests for hepatitis C and
E were not available to exclude those diagnoses, the reappearance of injury on rechallenge makes it likely that
tamoxifen was the primary cause of symptoms and liver test abnormalities.

Case 2. Nonalcoholic steatohepatitis induced by tamoxifen therapy.
[Modified from a case in the database of the Drug-Induced Liver Injury Network]
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A 37 year old woman was found to have abnormal serum enzymes during long term tamoxifen therapy. Two
years previously, she had been found to have bilateral breast cancers and underwent bilateral mastectomies
followed by reconstructive breast surgery. The breast cancer tissue was human estrogen receptor negative. She
was started on long term tamoxifen (20 mg daily) and goserelin (3.6 mg implant monthly) therapy. Before
starting therapy, her serum enzymes were normal (Table), but one year later they were found to be elevated. She
had no symptoms of liver disease and specifically denied fatigue, nausea and abdominal pain. She had no history
of liver disease and denied alcohol use. She had no risk factors for viral hepatitis and was not taking other
medications. Physical examination showed no fever, rash, abdominal tenderness or enlargement of liver or
spleen. She was mildly overweight (body mass index 28.5), but had not gained weight in the previous year.
Laboratory results showed moderate elevations in serum aminotransferase levels (ALT 150 U/L, AST 138 U/L)
with normal alkaline phosphatase, bilirubin (0.3 mg/dL), albumin (4.5 g/dL) and prothrombin time (INR 1.1).
Fasting blood glucose and lipids were normal. Tests for hepatitis A, B and C were negative as were
autoantibodies. Serum ceruloplasmin was normal (34.4 mg/dL). Ultrasound of the abdomen suggested fatty
liver. A liver biopsy showed severe macrovesicular steatosis with lobular hepatitis, and mild pericellular fibrosis
without Mallory bodies, compatible with steatohepatitis. The combination of ursodeoxycholic acid, vitamin C
and vitamin E were started and tamoxifen continued. Serum enzymes remained elevated and six months later
began to rise reaching a peak of an ALT 770 U/L, AST 810 U/L, despite minimal or no rise in alkaline
phosphatase and bilirubin levels. At this point, the patient began to complain of fatigue, nausea, vague
abdominal discomfort, dark urine and itching. Tamoxifen and goserelin were discontinued. A repeat liver biopsy
showed less steatosis, but increased lobular inflammation, ballooning degeneration and fibrosis with multiple
Mallory bodies. Over the next several months, serum aminotransferases decreased minimally.

Key Points

Medication: Tamoxifen (20 mg daily)

Pattern: Hepatocellular (R=15)

Severity: 1+ (serum enzyme elevations only with symptoms)
Latency: 2 years

Recovery: Incomplete after 2 months

Other medications: Goserelin

Laboratory Values

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

Pre Pre 24 55 0.7 1 month before surgery
18 months 150 65 0.2

20 months 189 75 0.3 Liver biopsy

21 months 143 67 0.3 Vitamin E and ursodiol
23 months 149 65 0.3

26 months 292 64 0.4

29 months 0 770 112 0.5 Tamoxifen stopped

30 months 1 month 567 103 0.5 Liver biopsy

31 months 2 months 418 102 0.4

Normal Values <40 <104 <1.2
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Comment

Fatty liver develops in up to one third of women treated with tamoxifen, but is usually benign and not associated
with serum enzyme elevations, symptoms or progressive liver disease. In a proportion of patients, however, the
accumulation of fat is associated with appearance of inflammation and cell injury (steatohepatitis) which can
lead to progressive fibrosis and ultimately to cirrhosis. Serum aminotransferase levels are usually minimally
elevated. In this case, ALT elevations were dramatic and persistent, leading to liver biopsy and attempts to treat
the fatty liver injury using ursodiol and vitamin E while continuing tamoxifen. These interventions appeared to
have no effect, and serum enzymes continued to rise. A follow up liver biopsy showed worsening of the injury
and progressive fibrosis. Stopping tamoxifen led to improvements in serum enzyme elevations, but the
improvement was slow and incomplete at the time she was last seen.

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Tamoxifen — Nolvadex®, Tamone®

DRUG CLASS

Antineoplastic Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE

DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE

Tamoxifen 10540-29-1 C26-H29-N-O
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alcoholic steatohepatitis (NASH): the benefit of computed tomography scan guided liver biopsy. Pathology
2006; 38: 270-1. PubMed PMID: 16753757.


https://www.ncbi.nlm.nih.gov/pubmed/12883726
https://www.ncbi.nlm.nih.gov/pubmed/15167162
https://www.ncbi.nlm.nih.gov/pubmed/15746106
https://www.ncbi.nlm.nih.gov/pubmed/16282728
https://www.ncbi.nlm.nih.gov/pubmed/16890174
https://www.ncbi.nlm.nih.gov/pubmed/16237810
https://www.ncbi.nlm.nih.gov/pubmed/16917217
https://www.ncbi.nlm.nih.gov/pubmed/16753757

12 LiverTox

(Letter discussing the role of liver biopsy in making the diagnosis of steatohepatitis in patients on tamoxifen and the
focal distribution of fat in the liver shown by CT scan).
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factors for fatty liver disease).
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