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Abstract
Cyproterone acetate (CPA) is a steroidal synthetic 
progestagen and anti-androgenic compound widely 
administered in prostate cancer which has been 
evidentially correlated with a severe hepatotoxic potency. 
Three male patients aged 78-83 years are presented, in 
whom severe hepatotoxic reactions emerged after CPA 
administration. Patients were treated with CPA at the 
doses of 200-300 mg/d for malignant prostate disease 
for 3-12 mo prior to the acute manifestation of the 
hepatic disease. Clinical features compatible with mixed 
hepatocellular and cholestatic liver disease including 
jaundice, white stools and dark urine, manifested in all 
three cases whereas encephalopathy and ascites were 
present in two of the patients. Other primary causes of 
hepatotoxicity (alcohol consumption and viral hepatitis) 
were also verified in two cases, and in those patients 
biopsy findings revealed the presence of cirrhotic lesions 
in liver parenchyma. Discontinuation of the therapeutic 
agent led to the amelioration of the clinical profile 
in all the patients whereas a patient died 40 d after 
hospital admission due to sepsis, despite acute liver 
disease improvement. The current article highlights the 
hepatotoxic potency of a widely administered therapeutic 
agent and i l lustrates the importance of c l in ical 
surveillance especially in patients with previous hepatic 
diseases. Three relevant cases are reported and a review 
of the published literature is made.
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INTRODUCTION
Androgen deprivation therapy in the form of  either 
orchiectomy or treatment with endogenous estrogens 
or luteinizing hormone releasing hormone (LHRH) 
analogues alone or coupled with antiandrogens, produces 
regression of  prostate cancer cells through suppression of  
serum testosterone levels, and is on that ground regarded 
as an effective adjuvant therapeutic option. Cyproterone 
acetate (CPA) is a steroidal synthetic progestagen and 
antiandrogenic compound widely administered not only 
in prostate cancer but also in breast cancer, severe acne, 
female hirsutism, precocious puberty, hyper sexuality and 
sexual deviation in men. CPA inhibits the peripheral actions 
of  testosterone and suppresses gonadotropin secretion 
by maintaining the negative feedback on the pituitary. 
Hepatotoxicity is a serious adverse reaction potentially 
induced by both steroidal and nonsteroidal antiandrogens. 
The first case of  CPA-induced fulminant hepatitis with 
a fatal outcome was described in 1989[1]. A variety of  
hepatotoxic reactions have been documented in the 
literature including immunoallergic cytotoxic reactions[2], 
cholestasis, autoimmune hepatitis[3], acute hepatitis[4-10] 
fulminant hepatic failure[1,2,11-17] cirrhosis[18] and finally CPA 
has been attributed a hepatocellular mutagenic potency 
leading to hepatocarcinogenesis[8,19-27]. Clinical features 
include jaundice, fatigue, nausea, elevated serum levels 
of  liver enzymes, different types of  necrosis (bridging, 
confluent, and centrilobular), inflammation and features 
of  hepatic decompensation[19]. This article highlights the 
hepatotoxic potency of  a widely administered therapeutic 
agent and illustrates the importance of  clinical surveillance. 
Three relevant cases are presented and a review of  the 
published literature is made.

We searched the database PubMed (1995-2005) 
using the following key words: “cyproterone acetate 
hepatotoxicity”, “drug induced hepatotoxicity”. We also 
included review articles, book chapters, or commonly 
referenced publications. We reviewed the reference lists of  
articles identified by the search strategy and selected those 
we judged relevant. The search was restricted to papers 
published in English.



CASE REPORT
Three male patients aged 78-83 years with clinical features 
compatible with mixed hepatocellular and cholestatic 
liver diseases, including jaundice, white stools and 
dark urine were admitted to Hippocration University 
Hospital of  Athens. Clinical manifestations including 
encephalopathy (Case 2) and ascites were documented 
in two of  the patients (Case 1 and 2) (Table 1). The 
main characteristics of  patients, as well as the values of  
bilirubin, aspartate (AST) and alanine aminotransferase 
(ALT), International Normalized Ratio (INR), albumin, 
and alkaline phosphatase (ALP) at the time of  admission 
are depicted in Table 1. All three patients had been 
administered cyproterone acetate for 3-12 mo for prostate 
cancer without metastasis, at a dose ranging from 200-300 
mg/d. Extensive clinical evaluation and exclusion of  
other potential hepatotoxic causes were performed. No 
serological evidence of  recent acute viral hepatic infection 
was verified whereas in Case 3, pre-existing chronic 
inactive hepatitis B virus infection was justified based on 
compatible serological findings (hepatitis B virus surface 
(HBs) antigen was positive and hepatitis B virus DNA 
negative by hybridization assay). In addition, a history 
of  excessive alcohol consumption was documented in 
Case 1. Autoimmunity markers were negative and no 
evidence of  tumor in the liver or pelvis was seen on the 
computer tomography scan. Yet the presence of  cirrhotic 
lesions was verified in Cases 1 and 3 on tomography.  
Liver biopsy was performed in all three Cases (Figure 1). 
In Cases 1 and 3, cirrhosis with fibrosis and loss of  the 

normal lobular architecture were revealed and attributed 
to chronic hepatitis B and alcohol consumption. In all 
three cases, hepatocellular degeneration with ballooning 
of  hepatocytes, portal and lobular inflammation and 
marked cholestasis with bile plugs were also demonstrated. 
Discontinuation of  the therapeutic agent led to the 
restoration of  the pathological clinical profile in Cases 1 
and 3 whereas this was not accomplished in the second 
patient who died 40 d after hospital admission, due to 
sepsis, despite acute liver disease improvement. (Figures 2 
and 3).

Table 1  Patients’ laboratory values

Case Age (yr) Use of
cyproterone
acetate (mo)

Daily
dose
(mg)

Bilirubin 
(total/direct,
g/L)1

AST/ALT 
(IU/L)2

Alkaline 
phospatase
(IU/L)3

Albumin
(g/L)4

INR5

   1     82        12  200 29.5/18.4   935/535     300     3.9 1.4
   2     83          7  300 10.1/9.2   721/283     350     4 2.24
   3     78          3  300 30.0/25.3   505/320     380     4.2 1.2

1Normal values (total) < 1.2 g/L, normal values (direct) < 0.4 g/L; 2Normal values < 40 IU/L; 3Normal values < 133 
IU/L; 4Normal values > 3.5 g/L; 5Normal values < 1.2 

Figure 1  Hepatocellular degeneration, with ballooning of hepatocytes, portal and 
lobular inflammation and marked cholestasis with bile plugs were demonstrated in 
liver biopsy findings (liver biopsy from case 2).
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Figure 2  Serum aspartate aminotransferase levels following withdrawal of 
cyproterone acetate.
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Figure 3  Serum total bilirubin levels following withdrawal of cyproterone acetate.
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DISCUSSION
The diagnosis of  drug-induced hepatotoxicity is usually 
based on exclusion of  other possible causes of  hepatic 
dysfunction and on the temporal association between 
drug administration and the onset of  liver disease while 
liver biopsy may allow a correct diagnosis[28,29]. Toxic 
hepatitis in our patients appeared to be causally related 
to the administration of  cyproterone acetate based on a 
temporal relationship, negative serology for acute viral 
infection, negative autoantibody markers and exclusion 
of  drugs or other potentially hepatotoxic agents. Proof  is 
not possible in the absence of  the rechallenge for ethical 
reasons. Pathophysiology of  CPA-induced hepatotoxicity 
remains largely hypothetical. The histological features 
fit with an idiosyncratic reaction to the drug or its 
metabolites, or possibly an immunologically mediated 
reaction[2]. In many cases, a direct drug or metabolite 
effect is implied attributed to the hepatomitogen action 
of  cyproterone, causing an increase of  hepatocytes 
expressing placental glutathione S-transferase, which are 
considered preneoplastic elements[30-31]. The combination 
of  Transforming Growth Factor-beta 1 (TGF) expression 
coupled with a strikingly enhanced sensitivity to the 
induction of  apoptosis might be responsible for both 
the liver damage and the development of  liver tumors 
observed after CPA supplementation since CPA shortens 
the lag phase of  induction of  apoptosis by shifting 
hepatocytes to a point before S phase, where they are 
highly susceptible to TGF-beta 1-induced apoptosis[19,32].

Hinkel et al [33] have conducted a retroprospective 
analysis of  89 patients who received cyproterone acetate 
for 4 years (50mg/d po range, 2-152 mo) for prostate 
cancer. Elevated liver enzymes were documented in 
28.2% of  the patients, yet CPA-induced liver toxicity 
and carcinogenesis were implied to be totally irrelevant 
considering the life expectancy of  patients with advanced 
prostate cancer and the high-dose exposure of  CPA 
required to possibly induce liver malignancies. Since then 
several large series have assessed the same issue with yet 
controversial results. In 1996, a retrospective study was 
conducted in 2506 patients receiving CPA (18-136 mg/d 
for less than 47.5 mo/patient) and a correlation with 
hepatocarcinogenesis could not be established. And 9.6% 
of  the patients eventually presented with pathological liver 
profile, yet discontinuation of  the therapeutic agent was 
not regarded necessary in any case[8]. Lin et al[34] assessed 
229 patients by retrospective chart review submitted in 
orchiectomy or LHRH analogues plus antiandrogen for 
prostate cancer. In 105 patients administered with CPA 
(150 mg/d), hepatotoxity rates were 9.5%. Serious hepatic 
injury was documented in 3.8% (4/105) of  the patients, 
mean latency period of  hepatotoxity was estimated to be 
5.8 ± 1.9 mo and in 9 out of  10 patients CPA-induced 
hepatotoxity got self  resolution after discontinuation of  
the antiandrogen in an average period of  6.3 ± 4.7 mo[34]. 
In another study, patients with a preexisting chronic 
viral hepatitis were recognized as having a higher risk of  
developing antiandrogen hepatotoxicity[35]. Finally in a 
series assessing predictive utility of  several clinical features, 
both age and therapeutic indication or the dose prescribed 

failed to depict with significant accuracy, those patients at 
risk for presenting hepatic disorders[36].

In the three cases of  severe CPA-induced hepatotoxi-
city presented in this article patients were administered 
with CPA at the doses of  200-300 mg/d for malignant 
prostate disease for 3-12 mo prior to the manifestation 
of  hepatic disease. In two of  the patients, other primary 
causes of  hepatotoxicity (excessive alcohol consumption 
and viral hepatitis) were also verified and in those patients, 
biopsy findings revealed the presence of  cirrhotic lesions 
in liver parenchyma along with acute cholestatic hepatitis. 
Discontinuation of  the therapeutic agent resulted in 
the amelioration of  the hepatic injury in all the patients 
whereas Case 2 died 40 d after hospital admission from 
sepsis.

Eleven cases assessing CPA-induced fulminant hepatic 
failure are presented in the literature[1,2,11-17]. According 
to Friedman et al[13] adverse hepatic reactions occurred 
more commonly in elderly patients (range, 65-92 years) 
with malignant diseases who were treated with high doses 
(range, 100-300 mg) for a prolonged period. Fulminant 
hepatic failure developed a few weeks to several months 
after initiation of  therapy (range, 2-15 mo). On admission, 
aminotransferases were 3-27 times that of  normal, 
and a markedly elevated bilirubin of  9-30 times higher 
than normal were also documented, but the ALP was 
usually 2 times lower than normal. Clinical features of  
hepatotoxicity initially included nausea, anorexia and 
malaise; however, a progressive jaundice eventually ensued. 
The duration from the onset of  jaundice to death was 
2-7 wk[13]. Beside acute liver failure, a less severe hepatic 
reaction can emerge on the ground of  CPA-administration. 
Eight cases of  acute hepatitis complicating CPA-treatment 
have been documented in the literature[4-10]. Doses of  
100-150 mg/d are correlated with mild hepatotoxic 
reactions, mainly elevated transaminase levels, whereas an 
association between the duration of  CPA-treatment and 
the prevalence of  liver enzymes could not be established[8]. 
Latency before the onset of  hepatocellular carcinoma and 
cirrhosis after CPA therapy is estimated up to several years. 
Preexisting viral, metabolic, drug-induced or alcoholic liver 
diseases are found correlated with the development of  
more severe hepatotoxic reactions. Discontinuation of  the 
antiandrogens results in the resolution of  hepatotoxicity. 
A change to other antiandrogen may be the alternative 
strateg y to CPA-induced hepat ic injur y a l though 
controversy exists upon that issue[9]. After the withdrawal 
of  the causative agent, hepatocellular recovery is achieved 
within 2-3 mo[19]. Fourteen case reports involving CPA-
induced hepatotoxicity are reviewed with regard to the 
patient’s age, dose of  CPA, latency before the onset of  
jaundice and duration between onset of  jaundice and 
death[13,36] (Table 2). Descriptive statistics including means, 
medians and standard deviations were calculated, and are 
displayed in Table 2. Age and CPA doses were plotted in 
correlation with mortality (Figure 4). Relevant statistics 
were calculated and no statistically significant correlation 
was demonstrated between age and doses of  CPA and the 
clinical outcome (death or survival) (P = 0.241 and P = 
0.789 for CPA doses and age, respectively; not significant).

In conclusion，the aim of  this report and review of  
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the literature is to underline the potential hepatotoxicity 
effect of  CPA, which may prove fatal in some cases. 
Close monitoring of  liver function tests is recommended, 
particularly on the setting of  a pre-existing liver disease for 
which increased risk rate has been implied.
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