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Abstract
AIM: To evaluate the tissular expression of Androgen 
(A), Estrogen (E) and Progesterone (Pg) receptors, and 
Apolipoprotein D (ApoD), in liver tumors from resected 
hepatocellular carcinoma (HCC) cases in order to assess 
their possible relationship to prognosis.

METHODS: We performed an immunohistochemical 
study using tissue microarrays (containing more than 260 
cancer specimens, from 31 HCC patients and controls) 
to determine the presence of specific antibodies against 
AR, ER, PgR and ApoD, correlating their findings with 
several clinico-pathological and biological variables. The 
staining results were categorized using a semi-quantitive 
score based on their intensity, and the percentage of 
immunostained cells was measured.

RESULTS: A total of 21 liver tumors (67.7%) were 
positive for AR; 16 (51.6%) for ER; 26 (83.9%) for PgR 
and 12 (38.7%) stained for ApoD. We have found a wide 
variability in the immunostaining score values for each 
protein, with a median (range) of 11.5 (11.5-229.5) 
for AR; 11.1 (8.5-65) for ER; 14.2 (4-61) for PgR; and 
37.7 (13.8-81.1) for ApoD. A history of heavy ethanol 
consumption, correlated positively with AR and PgR and 
negatively with ER status. HCV chronic infection also 
correlated positively with AR and PgR status. However, 
the presence of ApoD immunostaining did not correlate 
with any of these variables. Tumors with a positive 
immuno-staining for PgR showed a better prognosis.

CONCLUSION: Our results indicate a moderate clinical 
value of the steroid receptor status in HCC, emphasizing 

the need to perform further studies in order to evaluate 
the possible role of new hormonal-based therapies. 
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Key words: Androgen; Estrogen; Progesterone and 
Apolipoprotein D receptors; Hepatocellular carcinoma; 
Tissue micro-arrays

Vizoso FJ, Rodriguez M, Altadill A, González-Diéguez ML, 
Linares A, González LO, Junquera S, Fresno-Forcelledo F, 
Corte MD, Rodrigo L. Liver expression of steroid hormones 
and Apolipoprotein D receptors in hepatocellular carcinoma. 
World J Gastroenterol 2007; 13(23): 3221-3227

 http://www.wjgnet.com/1007-9327/13/3221.asp

INTRODUCTION
Hepatocellular carcinoma (HCC) is the fifth most common 
cancer and the second cause of  tumor-related deaths 
worldwide[1]. Its incidence is high in several geographical 
areas mainly located in Africa and Asia and is expected 
to increase in developed countries at short term, mainly 
due to the increasing number of  chronic HCV infections 
observed in the last decades[2]. In addition, its prognosis 
remains dismal, despite  several treatment options being 
nowadays available, since the estimated 5 years survival 
rate is less than 50% and the disease-free survival is around 
30%[3]. Moreover, systemic chemotherapy has not shown 
good results yet.

There are several studies suggesting that HCC might 
be a hormone-responsive neoplasm[4,5], and the role of  
sex hormone receptors in primary liver tumors have been 
studied experimentally[6,7]. Androgen receptors (AR) have 
been determined in HCC and in non-tumoral liver tissue, 
its expression being more intense in cancerous cells[8]. 
In addition, there is little information about the role 
of  estrogen and progesterone receptors in HCC, since 
their presence has been demonstrated using different 
techniques, between 23%-48% and 14.3%-18% of  
tumors, respectively[9,11]. On the basis of  this evidence, 
several clinical trials have investigated the potential role of  
antiestrogenic agents (tamoxifen), in increasing survival 
in HCC patients. However, these studies have shown 
conflicting and non-promising results[12].

Recently, some studies have shown a possible 
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protective role of  Apolipoprotein D (ApoD), an androgen 
inducible protein[13,15], in several digestive tumors[16]. 
Likewise, its tumoral expression in HCC, has been recently 
found to be significantly lower, than in non-tumour liver 
tissue[17]. In addition, a low ApoD expression has been 
related to the presence of  undifferentiated HCC and a less 
poor prognosis. Thus based on these findings, it could be 
speculated that ApoD expression is a possible biochemical 
marker of  androgen action in HCC, and therefore, it 
would have a clinical interest in order to select patients as 
candidates for specific hormonal therapeutic strategies.

Having all these facts to consider, we believe it could 
be important to identify and characterize the molecular 
abnormalities of  several hormonal receptors and ApoD 
and to evaluate their potential clinical significance in 
surgically treated HCC, in order to develop future clinical 
trials based on different hormonal approaches[18].

MATERIALS AND METHODS
Patient selection
The study population consisted of  31 patients diagnosed 
with HCC during a 13 years period (1989-2002), before 
starting a program of  liver transplantation in the same 
center and followed since then, at the University Hospital 
Central of  Asturias in Oviedo, Spain.

All cases were diagnosed on a clinical basis, with 
imaging and pathological confirmation of  the tumor, and 
presented with nodular limited disease and associated 
cirrhosis stage A (Child-Pugh criteria). In addition, all 
patients were considered degree A, according to the 
Barcelona Clinic Liver Cancer (BCLC) staging system[19].

When feasible, tumors were removed by surgical 
resection (n = 24) and when not, liver transplantation 
was performed (n = 7). The selection criteria for the 
intervention were as follows: �����������������������  (����������������������  1) Patients underwent 
surgical resection if  they had solitary tumors, of  5 cm or 
less in size, with normal bilirubin serum levels, and no 
signs of  portal hypertension. �����������������������������    (����������������������������    2) Patients were treated by 
liver transplantation if  they had multiple tumors (≤ 3 
nodes of  ≤ 3 cm in size), no significant comorbidity, or if  
they were not good candidates for liver resection. We did 
not include patients with extended disease nor associated 
liver failure.

During the follow-up period, two patients were treated 
with percutaneous ethanol injection (PEI) for local 
relapse and five cases underwent Trans-Arterial Chemo-
Embolization (TACE), for intrahepatic tumor spread. 
Main basal characteristics of  the patient cohort, are shown 
in Table 1. The actuarial survival of  patients included in 
the present study was performed during the follow-up 
period, ending on December 31, 2006.

Study evaluations
Age, sex, diagnosis, and etiology of  cirrhosis were assessed. 
The degree of  liver insufficiency was evaluated according to 
Child-Pugh’s classification[20].

Blood samples were obtained for cell blood counts 
(CBC), coagulation study, renal evaluation, serum albumin 
levels, liver function tests (LFTs), serum viral hepatitis 
markers and sequential AFP determinations.

Patient follow-up was planned every 3 mo until 
death; at each follow-up visit, a clinical examination was 
performed and hematological and biochemical parameters 
were obtained, including α-fetoprotein levels. Abdominal 
ultrasound and/or CT were done when needed for 
detection of  local relapse. In addition, the Child-Pugh´s 
score and WHO performance status, were also assessed in 
each visit.

Tissue microarrays (TMAs) and immunohistochemistry
Routinely fixed (overnight in 10% buffered formalin), 
paraff in-embedded tumor samples stored in our 
Pathology Laboratory Files, were used in this study. 
Histopathologically representative tumor areas were 
defined on hematoxylin and eosin-stained sections and 
marked on the slide. TMA blocks were obtained by 
punching a tissue cylinder (core) with a diameter of  
1.5 mm through a histologically representative area of  
each ‘donor’ tumor block, which was then inserted into 
an empty ‘recipient’ tissue array paraffin block using a 
manual tissue arrayer (Beecher Instruments, Sun Prairie, 
Wisconsin, USA) as described elsewhere[21]. Collection 
of  tissue cores was carried out under highly controlled 
conditions. Areas of  non-necrotic tumor tissue were 
selected for arraying by two experienced pathologists (LO.
G and FF). Two cores were used for each case. One tissue 
array block was prepared from the 31 tumor samples 
available, each one containing 62 tumor samples, as well 
as internal controls including four liver tissue samples 
obtained from recently procured necropsy material from 
two individuals who died of  non-liver related disease.

One composite high-density TMA block was designed 
and serial 5-µm sections were consecutively cut with 
a microtome (Leyka Mikrosysteme Vertrieb GmbH, 
Bensheim, Germany) and transferred to adhesive-coated 
slides. One section from each tissue array block was 
stained with H&E, and these slides were then reviewed to 
confirm that the sample was representative of  the original 
tumor. �����������������������������������������������      The other sections were incubated with anti-AR 
clone AR 441 (Dako, Glostrup, Denmark) at a dilution of  
1/50, the anti-ER clone 1D5 (Dako), the anti-PR clone 
PgR 636 (Dako), and the anti-ApoD clone 8CD6 (Signet, 

Table 1  Clinico-pathological and biological parameters of patients

Characteristics n  (%) Deaths, n  (%) RR (95% CI)
Males 26 (83.9) 14 (53.8)   1.14 (0.36-3.57)
Age < 65 yr 21 (67.7) 12 (57.1)   1 (0.37-2.70)
Cirrhosis         29 (93.5) 18 (62) 21.85 (0-187.50)
HCV (+)      16 (51.6) 10 (62.5)   0.80 (0.31-2.06)
Alcohol etiology     13 (42.0) 11 (84.6)   0.62 (0.23-1.62)
Uninodular 25 (80.6) 15 (60)   1.33 (0.37-4.74)
Size ≤ median mm 21 (67.7) 10 (47.6)   4.73 (1.61-13.89)a

Alpha-fetoprotein 
≥ 20 (ng/mL)

12 (38.7)   8 (66.6)   1.46 (0.57-3.71)

Histopathology HCC-T 28 (90.3) 16 (55.1)   1.35 (0.30-5.95)
AR (+) 21 (67.7) 10 (47.6)   0.62 (0.25-1.68)
ER (+)  16 (51.6) 10 (62.5)   1.05 (0.41-2.67)
PgR (+) 26 (83.9) 13 (50)   0.26 (0.08-0.85)a

ApoD (+) 12 (38.7)   8 (66.6)   1.47 (0.57-3.77)

aP < 0.05. HCC-T: HCC trabecular.
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Dedham, Massachusetts, USA) at a dilution of  1/100. All 
dilutions were made in antibody diluent, (Dako) for 30 min 
at room temperature.

Tissue sections were deparaffinized in xylene, and 
then rehydrated in graded concentrations of  ethyl alcohol 
(100%, 96%, 80%, 70%, then water). To enhance antigen 
retrieval for all antibodies, TMA sections were microwave-
treated (H2800 Microwave Processor, EBSciences, East 
Granby, Connecticut, USA) in citrate buffer (Target 
Retrieval Solution, Dako) at 99℃ for 15 min. Endogenous 
peroxidase activity was blocked by incubating the slides in 
peroxidase-blocking solution (Dako ChemMateTM) for 5 
min. The EnVisionTM Detection, and the peroxidase/DAB 
kits (Dako) were used as the staining detection system. The 
sections were counterstained with hematoxylin, dehydrated 
with ethanol, and permanently coverslipped. ��������������� Specificity of  
the staining was determined using controls that involved 
incubation of  tissue sections with antibody diluent (Dako) 
alone. In these cases there was no significant staining.  

TMA analysis
For each antibody preparation studied, the location of  
immunoreactivity, percentage of  stained cells and intensity 
were determined. All the cases were semiquantified for 
each protein-stained area. An image analysis system 
composed of  the Olympus BX51 microscope and soft 
analysis (AnalySIS®, Soft Imaging System, Münster, 
Germany) was used as follows: tumor sections were stained 
with antibodies according to the method explained above 
and counterstained with Hematoxilin. There are different 
optical thresholds for both stains. Each core was scanned 
with a 400��������������������������������������������������          �������������������������������������������������        X power objective in two fields per core. Fields 
were chosen searching for the protein-stained areas. 
The computer program selects and traces a line around 
antibody-stained areas (higher optical threshold: red spots), 
with the remaining, non-stained areas (hematoxylin-eosin 
stained tissue with lower optical threshold) standing out 
as a blue background. All fields have an area ratio of  
stained (red) versus non-stained areas (blue). A final area 
ratio was obtained after averaging two fields. To evaluate 
immunostaining intensity we used a numeric score ranging 
from 0 to 3, reflecting the intensity as follows: 0, absence; 
1, weak; 2, moderate; and 3, intense staining.

Using an Excel spreadsheet (Microsoft Corporation, 
Redmond, Washington, USA), the mean score was 
obtained by multiplying the intensity score (Ⅰ) by the 
percentage of  stained cells (PSC) and the results were 
added together (total score:Ⅰ× PSC). This overall score 
was then averaged with the number of  cores that were 
done for each patient. If  there was no staining tumor in 
a particular core, then no score was given. In addition, 
for each tumor, the mean score of  two core biopsies was 
calculated.

A case was defined as positive if  at least 10% of  
the tumor cells were weakly stained, or at least 1% of  
the tumor cells showed moderate or intense staining. 
Furthermore, whole-tissue sections from tumor blocks 
from a subset of  ten cases were compared with the 
corresponding TMA discs, regarding each protein 
expression. Those cases were randomly selected, and the 
obtained clinicopathological data were very similar to 

those from the whole series. Each whole-tissue section was 
scanned with a 400 × power lens in ten different fields. 
Fields were selected by searching for the protein-stained 
areas, such as it was described above.

Statistical analysis  
After analyzing the distribution of  the score values for 
immunohistochemical staining (Ⅰ× PSC) for each protein 
by the Kolmogorov-Smirnov test, non-parametric rank 
methods were used to analyze the data. Immunostaining 
values for each protein were expressed as the median 
(range). Patients were subdivided into different groups, 
based on their clinical and pathological parameters. 
Comparison of  immunostaining values between groups 
was made with the Mann-Whitney or Kruskal-Wallis tests. 
Correlations between continuous variables were calculated 
by the Spearman test. Differences in percentages were 
calculated with the Chi-square test. Survival curves were 
calculated by the Kaplan-Meier method and compared 
with the log-rank test. Cox’s regression model was used 
to examine interactions of  different prognostic factors 
in a multivariate analysis. In the multivariate analysis, 
we included only parameters that achieved statistical 
significance for relapse-free survival in the univariate 
analysis. Survival rates are presented with their 95% 
confidence intervals (95% CI). Statistical tests were two-
sided at a 5% probability level (P < 0.05). A SPSS 11.5 
program (SPSS Inc, Chicago, Illinois, USA) was used for 
the calculations.

RESULTS
A total of  260 determinations in different tumor 
specimens from 31 patients with resectable HCC and 
controls, were performed on TMAs. Minimal internal 
variance of  score data between duplicate tissue cores 
from the same patient was detected in the tissue arrays, 
showing a high agreement (r > 0.95 and dP < 0.0001, for 
each protein). In the validation study, there was a total 
concordance in the global expression as well as in the 
intensity of  immunostaining for each protein, between 
TMA cases and the corresponding whole-tissue sections. 
In addition, there was a highly significant correlation in the 
immunostaining scores between these two paired sets (r > 
0.90 and dP < 0.0001, for each protein).

Figure 1 shows examples of  tissue microarrays with 
immunostaining for each protein evaluated in the study. 
As expected, AR, ER and PgR immunostaining were of  
nuclear localization; whereas ApoD-positive staining was 
localized in the cytoplasm of  the malignant cells. A total of  
21 tumors stained positively (67.7%) for AR, 16 (51.6%) 
for ER, 26 (83.8%) for PgR, and 12 (38.7%) for ApoD. In 
addition, there was a wide variability in the immunostaining 
score values for each protein in the positive cases: AR 
median (range), 11.5 (11.5-229.5); ER, 11.1 (8.5-65); PgR, 
14.2 (4-61); and ApoD, 37.7 (13.8-81.1). We analyzed 
the possible relationship between the expression of  the 
studied proteins and some patients’ clinicopathological 
characteristics such as gender, age, liver cirrhosis, HCV 
infection, alcohol etiology, Child-Pugh’s score, portal vein 
thrombosis, tumor multiplicity and size, alpha-fetoprotein 
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serum levels and tumor histology (Table 1). Thus, we 
found that ER values correlated negatively with alcohol 
etiology (aP < 0.05), and positively with both PgR-positive 
(aP < 0.05) and AR-positive status (aP < 0.05); whereas PgR 
values correlated positively with HVC infection (bP < 0.01) 
and AR-positive status (aP < 0.05). However, statistical 
analysis revealed that Apo D immunostaining values did 
not correlate with any of  those clinico-pathological or 
biological characteristics (Tables 2 and 3).

We also analyzed the association between the status 
for each protein and the overall patient survival. We 
have only found a significant association between PgR 
status and outcome (P = 0.0169). Patients whose tumors 
showed a negative immunostaining for PgR had a poorer 
overall survival (Figure 2). We have also looked into the 
possible prognostic value of  the median score value 
chosen as a cut-off  point for each protein. But, significant 
associations with overall survival were not found (data not 
shown). Multivariate analysis����������������������������      according to the Cox model 
demonstrated that negative PgR status (P = 0.002)����������  , was the 
only parameter significantly and independently associated 
with overall survival.

DISCUSSION
This is to our knowledge, the first study designed to 
analyze the combined expression of  AR, ER, PgR, and 
ApoD in human HCCs by applying TMA technology, 
which has allowed us to process a large number of  
tissue specimens from HCC patients for a wide range of  
protein determinations, and to associate staining results 
with various clinicopathological parameters. Thus, this 
technology offers the opportunity to integrate different 
biological aspects of  the tumor into the morphological 

context of  HCCs. Our results demonstrate a wide 
variability in the immunohistochemical values for steroid 
receptors and ApoD among HCCs, supporting the concept 
that HCC is a heterogeneous disease. In addition, we 
believe this is the first study reporting that ER expression 
by liver carcinomas correlates negatively with alcohol 
etiology, whereas PgR expression correlates positively with 
VHC infection, as well as, with a better prognosis. Thus, 
these results suggest both a biological and a clinical interest 
for steroid receptor determination in HCCs.

Our data are in accordance with other investigations 
indicating that some, but not all, specimens of  HCCs have 
elevated AR, ER, PgR[9,11,22,23], indicating that determination 
of  steroid receptor content might be useful prior to 
initiation of  certain hormone-blocking therapies. However, 
the available studies on tamoxifen treatment of  HCC 
have produced conflicting results in that both, a survival 
benefit in patients with advanced HCC[24,26] as well as a 
worse survival[27,32] have been reported. In a recent study, 
tamoxifen did not improve the survival of  patients with 
advanced HCC. But, there was a suggestion that patients 
without major hepatic insufficiency seemed to have some 
survival benefit[12]. Lack of  tamoxifen efficacy in terms 
of  tumor growth and survival could be ascribed either to 
a low expression of  ER in HCC[33] or to the expression 

Table 2  Relationship between AR and ER Immunostaining 
values and Clinico-Pathological Characteristics

Characteristics
Androgen receptors (AR) Estrogen receptors (ER)
n  (%) Score values 

median (range)
n  (%) Score values 

median (range)
Males 18 (69.2)   4.1 (0-229.5) 12 (46.2)   8.5 (0-65)
Age < 65 yr 15 (71.4)   6.7 (0-52) 10 (47.6)   8.5 (0-65)
 Cirrhosis 19 (65.5)   4.2 (0-229.5) 16 (55.2)   8.5 (0-65)
VHC (+) 11 (68.8)   4.2 (0-229.5) 11 (68.8)   8.75 (0-65)
Alcohol etiology       7 (53.8)   3.7 (0-52)   3 (23.1)   0 (0-65)
Uninodular 16 (64)   4.2 (0-229.5) 13 (52)   8.5 (0-65)
Tumor size
   < median
   ≥ median

13 (61.9)
  8 (80)

  4 (0-229.5)
  5.75 (0-16)

12 (57.1)
  4 (40)

  8.5 (0-65)
  8.7 (0-15.75)

Alfa-fetoprotein 
(ng/mL)
   < 20
   ≥ 20

12 (63.2)
  9 (75)

  

  4 (0-229.5)
  5.7 (0-31)

  8 (42.1)
  8 (66.7)

  8.5 (0-65)
  8.7 (0-16)

Histopathology
   HCC-T
   Non HCC-T

20 (71.4)
  1 (33.3)

  4.5 (0-229.5)
  1 (0-26.25)

15 (53.6)
  1 (33.3)

  8.5 (0-65)
  0 (0-20.5)

Death
   No
   Yes

11 (84.6)
10 (55.6)

12 (0-229.5)
  4 (0-28.75)

  6 (46.2)
10 (55.6)

  9 (0-65)
  8.5 (0-20.5)

Androgen receptors
   Negative
   Positive

  -   -   3 (30)
13 (61.9)

  0 (0-20.5)a

  9 (0-65)
Estrogen receptors
   Negative
   Positive

 
  8 (53.3)
13 (81.3)

  3.2 (0-29)
  8.4 (0-229.5)

  -   -

Progesterone 
receptors
   Negative
   Positive

  0 (0)c

21 (80.8)

 
  1.7 (0-4.2)a

  8.4 (0-229.5)
  1 (20)
15 (57.7)

  0 (0-8.5)a

  9 (0-65)
Apo D
   Negative
   Positive

13 (68.4)
  8 (66.7)

  4.2 (0-52)
  4.2 (0-229.5)

10 (52.6)
  6 (50)

 
  8.5 (0-65)
  8.5 (0-65)

aP < 0.05, cP < 0.005. HCC-T: HCC trabecular.

A B

C D

Figure 1  Expression of proteins studied by Immunohistochemistry on TMA. 
Immunohistochemical staining of a tumor core. A: AR; B: ER; C: PgR; D: 
ApoD (x 400).
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of  mutated ERs, although it has also been suggested that 
the effect of  tamoxifen treatment is not affected by the 
expression of  ER[31]. Nevertheless, the consideration that 
PgR is an estrogen-inducible protein, led us to think that 
this steroid receptor could be a potential marker for the 
functional stage of  ERs in HCC, in order to select patient 
candidates for anti-estrogen therapy. In addition, our 
study demonstrates that PgR expression has a prognostic 
implication in patients with resected HCC as a factor 
associated with an improved prognosis, a clinical finding 
previously demonstrated in breast cancer[34,35]. We consider 
that this result could be of  great interest considering our 
reported positive association between PgR expression and 
HCV infection, which represents an increasing etiology of  
HCC in our patient’s population[2].

Previous studies showed that AR expression was 
associated with intrahepatic recurrence in HCC[33]. In other 
studies, AR expression was also associated with a small 
tumor size, but not with a higher rate of  recurrence[23]. 
However, we found no significant relationships between 
AR expression and clinicopathological parameters or 
clinical outcome in our population of  patients with 
resected HCC. Although there are few data on the effect 
of  anti-androgens in patients diagnosed with HCC, it 
has been reported that anti-androgen therapy might have 
some benefit in patients with androgen-positive tumors[22]. 
Likewise, the results of  a multicenter trial with anti-
androgenic drugs, in male patients with HCC were recently 
reported, although the study was interrupted because of  
intolerable digestive side effects[36]. Nevertheless, further 
studies are necessary to assess whether AR status could 

be used as a marker to more accurately select patients as 
candidates for further anti-androgenic therapy.

In the present study, we have also investigated ApoD 
expression by HCCs, an androgen-inducible protein in 
both prostate and breast cancer cells[13,15], in consideration 
to the recent report from Utsunomiya et al[17], showing 
that a low ApoD expression significantly correlated with 
less-differentiated HCCs and with a worse prognosis.  
However, we did not find any relationship between 
ApoD expression and the clinico-pathological parameters 
evaluated or clinical outcome. This may be due to the small 
series of  patients included in the present study or to the 
different criteria used for patient selection. Moreover, we 
found no significant relationship between the lipoprotein 
expression and the hormonal receptor status. Nevertheless, 
further studies are also necessary in order to assess 
the possible value of  ApoD as a biological marker of  
androgen response and/or of  other hormonal pathways 
in HCC. Thus, although ApoD is an androgen-regulated 
protein, we also have to consider that other hormonal 
steroids and other substances such as steroids, retinoic 
acid and 1.25-dihydroxy vitamin D3, that also induce ApoD 
expression, may be involved in its regulation in human 
tumors[14,37,38], mostly if  we consider that both retinoid and 
steroid receptors have also been detected in HCC[39,40] and 
that available preliminary data have shown that retinoids 
are of  clinical benefit as cancer chemotherapeutic agents 
in advanced HCC[41].

In summary, our results show a clinical value of  the 
steroid receptor status in HCC, and open the opportunity 
to design further studies pointing towards the development 
of  new endocrine strategies in patients affected by this 
increasing tumoral disease.

Table 3  Relationship between PgR and Apo D Immunostaining 
values and clinico-pathological characteristics

Progesterone receptors 
        (PgR)

Apolipoprotein-D 
       (Apo D)

Characteristics n  (%) Score 
(median-range)

n  (%) Score 
(median-range)

Males 22 (84.6) 13.7 (0-61) 10 (28.5)   0 (0-81.1)
Age < 65 yr 17 (81)   9.7 (0-61)   7 (33.3)   0 (0-69.5)
Cirrhosis    24 (82.8) 14 (0-61) 11 (37.9)   0 (0-81.1)
HCV (+) 15 (93.8) 15.9 (3-61)   8 (50) 11 (0-81.11)
Alcohol etiology 11 (84.6)   9.7 (0-25)   5 (38.5%)   0 (0-80.4)
Uninodular 20 (80) 13.7 (0-61) 11 (44)   0 (0-81.1)
Size < median 17 (81) 13.7 (0-61)   6 (28.6)   0 (0-80.4)
Alfa-fetoprotein ≥

   20 (ng/mL)  11 (91.7) 14 (5.7-61)   3 (25)   0 (0-80.4)

Histopathology
   HCC-T
Death rate 

23 (82.1)
13 (72.2)

13.7 (0-61)
11.75 (0-61)

11 (39.3)
  8 (44.4)

  0 (0-81.1)
  0 (0-81.1)

Androgen receptors
   Negative
   Positive

  5 (50)c

21 (100)
  9.6 (0-20)a

14.2 (4-61)
  4 (40)
  8 (38.1)

  0 (0-80.4)
  0 (0-81.1)

Estrogen receptors
   Negative
   Positive

11 (73.3)
15 (93.8)

  8 (0-34)a

17.2 (3-61)
  6 (40)
  6 (37.5)

  0 (0-81.1)
  0 (0-80.4)

Pg receptors
   Negative
   Positive

  -   -
  
  2 (40)
10 (38.5)

  0 (0-24.4)
  0 (0-81.1)

ApoD 
   Negative
   Positive

16 (84.2)
10 (83.3)

13.7 (0-61)
13.8 (3-34)

  -   -

aP < 0.05, cP < 0.005. HCC-T: HCC trabecular.
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Figure 2  Overall Survival as a function of the AR (A), ER (B), PgR (C) and ApoD 
(D) tumoral expressions.
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