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Abstract

During the past several years, there were few cases reported about the flutamide related hepa-
totoxicity. Most of them were reversible hepatocellular damage. Although flutamide induced fatal he-
patocellular injuries were also found, there are extremely rare and never reported in Taiwan. Here, the
development of fulminant hepatitis after 2 months of flutamide treatment in a 78-year-old man with pro-
static carcinoma is reported. The patient eventually died of hepatic failure. Drug induced hepatitis was
supported by pathologic evidences. This case strongly suggests that flutamide can induce acute he-
patitis potentially with a fulminant and lethal course. Liver function tests should be monitored in patients
receiving flutamide and the drug should be withdrawn if overt abnormal liver functions are found.
( J Intern Med Taiwan 2007; 18: 35-39 )
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Introduction
Flutamide, a non-steroidal anti-androgenic

anilide compound, is widely used for the treatments

of prostatic cancer and acne, hirsutism in women. It

has been widely accepted since the 1980's as a ther-

apeutic agent with luteinizing hormone releasing hor-

mone ( LHRH ) agonist for prostate cancer1. It is me-

tabolized by the liver then metabolites are excreted

in the urine2,3. The main adverse reactions related to

flutamide are diarrhea, nausea, vomiting, gastroin-

testinal distress, gynecomastia, muscular cramps and

cardiovascular complications have been reported4-6.

Flutamide-associated hepatotoxicity drew much at-



tention during the past few years and the incidence is

estimated 0.36-5% according to surveises6-12. This

case that had no other known causes of liver disorder

was treated with complete androgen blockade with

flutamide and zoladex for adenocarcinoma of

prostate. Unfortunately, the patient was diagnosed as

fatal hepatotoxicity that derived from flutamide. The

medical literatures will be reviewed, and discussed

for further delineation of the incidence, biological

mechanism and clinical presentation of flutamide as-

sociated hepatotoxicity.

Case report
A 78-year-old man was admitted with urinary

frequency, urgency and acute urinary retention on

February 16, 2006. Digital examination showed en-

larged prostate with irregular surface, hard consis-

tency and non-palpable central  sulcus.  The

transurethral ultrasound and biopsy were performed

and the pathological diagnosis was adenocarcinoma,

Gleason's grade 3-3 over right prostate and grade

1-2 over left prostate. Computerized tomography of

pelvis showed no evidence of pelvic lymphadenopa-

thy or metastasis and that of brain showed no evi-

dence of intracranial metastasis. Radionuclide bone

scan revealed no significant evidence of bony metas-

tasis. Complete androgen blockade with flutamide

(750 mg/day) combined with luteinizing hormone-

releasing hormone ( LHRH ) agonist ( Zoladex 3.6

mg/month ) were prescribed initiated since March 8,

2006. At the time, the patient had normal liver func-

tions: ( normal values in parentheses ) : total biliru-

bin 0.6 mg/dl ( 1.6 ), alanine aminotransferase

( ALT ) 8 IU/L ( 0-40 ), aspartate aminotransferase

( ALT ) 24 IU/L ( 0-40 ), alkaline phosphatase ( ALK-

P ) 57 IU/L ( 95 ), gamma-glutamyltranspeptidase

( G-GT ) 66 IU/L ( 60 IU/L ). There was no re-

markable discomfort except an episode of post- pran-

dial vomiting. Unfortunately, he returned to our

emergency department on May 6, 2006 on account of

poor intake, intensive prostration and drowsiness for

one day. On physical examinations, the patient was

jaundiced and the liver was palpable about 1 cm be-

low the right costal margin with slight tenderness.

There were no fever, spider naevi, palmar erythema,

or splenomegaly. The laboratory data disclosed ( nor-

mal values in parentheses ) hemoglobin 13.1 g/dl

( 12-16 ); total white cell count 7.4 109 /L ( 4.8-9.8 )

with a normal differential count platelet count 190

109 /L ( 130-140 ); total bilirubin 41.6 mg/dl with

a direct bilirubin of 25.3 mg/dl, ALT 1978 IU/L, AST

3971 IU/L, ALK-P 147 IU/L, G-GT 560 IU/L, am-

monia 110 mcg/dL ( 69 ) and serum albumin 3.6

g/dL ( 3.5 ). Prothrombin time was 31.9 seconds

with a control of 12 seconds. He had no history of

pre-existing liver or biliary diseases, no alcoholic

abuse, drug addiction, blood transfusion or unusual

travel history. Serological screenings of hepatic viral

markers, including viral hepatitis A ( HAV IgM ), B

( HBV IgM ), C ( including negative result of real-

time PCR quantitative method of HCV RNA ),

Epstein-Barr virus ( EBV IgM ), cytomegalovirus,

herpes virus infection, and leptospirosis ( Weil's di-

sease ) were all negative. In addition, the results of

anti-nuclear antibody, anti-mitochondrial antibody,

and anti-smooth muscle antibody were also negative.

Image studies, including abdominal sonography and
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Fig.1.Microscopically, it showed the edematous portal
area with mononuclear cells infiltration, centri-
lobular cholestasis with bile thrombi in diffuse
dilated canaliculi (white arrow) and swollen
hepatocytes with inconspicuous fatty change
(H & E stain X 200).



computerized tomography of hepatobiliary tracts,

showed no obstruction, dilatation , or metastatic le-

sions. The echogenicity of liver parenchyma was

coarse with presence of minimal amount of ascites.

During the hospitalization, all medications including

flutamide were withdrawn immediately. Re-chal-

lenge was not performed because of the severity of

the clinical picture. Histological examination ( Fig.1 )

of needle biopsy of the liver showed the edematous

portal area with mononuclear cells infiltration, cen-

tri-lobular cholestasis with bile thrombi in diffuse di-

lated canaliculi and swollen hepatocytes with incon-

spicuous fatty change. The features were interpreted

most likely as drug-induced hepatitis by pathologist.

Despite of intensive care, the patient died of fulmi-

nant hepatic failure one week after admission.

Discussion
Flutamide-related liver failure was firstly de-

scribed by Moller et al., who mentioned two cases

with severe liver damage presenting as jaundice, as-

cites, impaired coagulation and hepatic coma after

flutamide treatment7. Moreover, a case of fatal mas-

sive hepatic necrosis8 and another case of severe hep-

atitis with a predominant hepatic necrosis were de-

scribed9. Wysowski et al., 10 analyzed series of case

reports that were submitted to the Adverse Drug

Event Reporting System of the Food and Drug

Administration of the United States from February

1989 to December 1994. Twenty patients died and 26

patients were hospitalized due to hepatotoxicity after

receiving flutamide for prostate cancer or benign pro-

static hypertrophy. 

The diagnosis of drug-related hapatotoxicity is

usually based on exclusion of other possible etiolo-

gies and on the temporal association between the ad-

ministration of the drug and the onset of hepatic dys-

function. The patient had no previous history of al-

cohol abuse, blood transfusion, and liver or biliary

tract disease. Zoladex, a LHRH agonist, was also used

in combination with flutamide in this case. To the best

of our knowledge, there was no reported hepatotox-

icity from zoladex in the medical literature1-3.

Flutamide ( 4'-nitro-3'-trifluoromethylisobu-

tyranilide ) is known as an anti-androgen agent which

has no adrenocortical, androgenic, anti-gonadotrop-

ic, estrogenic, anti-estrogenic, progestational, or an-

ti-progestational effects3-4. Flutamide blocks adrenal

androgens by inhibiting the uptake of androgens from

nuclear androgen receptors in the prostate gland and

in prostate cancer cells. This drug has been proved as

an effective therapeutic agent for patients with pro-

static cancer since 19891-5. 

This drug is dispensed in tablet form and is com-

pletely absorbed by gastrointestinal tract4. The gen-

erally reported side effects are gynecomastia, cardio-

vascular complications, muscular cramps, diarrhea,

nausea, vomiting and gastrointestinal distress4-6.

Tyrrell et al., analyzed the side effects of zoladex with

or without flutamide in a prospective randomized tri-

al of 571 patients5. Nausea, vomiting, abnormal li-

ver function tests and diarrhea were found significantly

more common in the group receiving combination

therapy. Thirteen out of 293 ( 4.4%) patients exposed

to flutamide suffered from hepatic abnormalities5.

Several clinical trials also supported about hepatitis

after 1 to 3 months of flutamide therapy6-14. Another

survey showed the reversal of cholestatic hepatitis in

a patient after discontinuation of flutamide15. The in-

cidence of flutamide-related hepatotoxicity can not

be precisely estimated due to a limited number of re-

ported cases. In a study of 1091 patients treated for

stage C or D prostate cancer with flutamide and a

LHRH agonist, significant increase in AST and ALT

at four-fold or more above upper normal limits were

observed in four patients ( 0.36%). Total serum biliru-

bin and alkaline phosphatase were elevated only in

one patient. Among the four patients, only two de-

veloped clinical manifestations of liver disease

( 0.18%) and histopathological feature of liver biop-

sy in one patient showed mixed pattern of cytotoxic

and cholestatic damages. The clinical and biological
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manifestations of liver toxicity disappeared in 2 to 8

weeks from the time of discontinuation of flutamide.

No sequelae was found in the long-term followup6.

According to the other existing reports, the incidence

ranges from less than 1% to about 5%6-15. The period

of time from initiation of flutamide therapy to emer-

gence of hepatotoxicity ranged from 12 days to 3

months and that of discontinuation of flutamide to the

reversal of liver function ranged from 3 weeks to 5

months. Slight elevation of the transaminases has

been noted and liver function tests returned to nor-

mal range during continued therapy without dosage

alteration6-12. However, some investigators mentioned

about the possibility of severe hepatotoxicity ascribed

to flutamide7-14. The rate of flutamide-associated li-

ver toxicity was approximately 3 per 10,000 patients

under medical treatment of flutamide, which exceeds

by 10-fold or more the expected rate of hospitaliza-

tions for acute noninfectious liver injury of per

100,000 men 65 years and older. Autopsies in 6 ca-

ses revealed marked to massive hepatic necrosis6-11. 

What is the possible biological mechanism of

flutamide-induced hepatotoxicity The previous

toxicological studies in various animals have not re-

vealed any serious hepatotoxic side effects of its

metabolites 3,11-12. On the other hand, a recent study of

flutamide in rats suggested that the drug induced tox-

icity to hepatocytes of rats by the cytochrome-P450-

mediated formation of metabolites13. Flutamide was

also found to inhibit mitochondrial respiration and

adenosine triphosphate formation in a case study of

fulminant hepatic failure14. Several investigators con-

sidered that the hepatic injury might be idiosyncrat-

ic by interference with metabolic process in the he-

patocytes, destruction of cells through a toxic effect on

essential structures, or induction of an immunologic

reaction to necrosis and cholestasis7-9,12-16. As Hart and

Stricker speculated, the testosterone mediated

cholestasis might play a role in cholestatic hepatitis

associated with flutamide15. Gomez et al. considered

the clinical picture to be a mixed hepatocellular and

cholestatic pattern of an idiosyncratic nature16. 

The management of flutamide-related hepa-

totoxicity is usually supportive except that Cicognani

et al., suggested the potential therapeutic role of ur-

sodeoxycholic acid therapy18. By presenting this case

and reviewing the suggestions from medical litera-

ture, we would like to remind clinicians the impor-

tance of monitoring liver function tests regularly for

patients under flutamide therapy.
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