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Purpose: We investigated sex-hormone receptor expression as predicting factor of 
recurrence and progression in patients with non-muscle invasive bladder cancer. Ma-
terials and Methods: We retrospectively evaluated tumor specimens from patients 
treated for transitional cell carcinoma of the bladder at our institution between Janu-
ary 2006 and January 2011. Performing immunohistochemistry using a monoclonal 
androgen receptor antibody and monoclonal estrogen receptor-beta antibody on par-
affin-embedded tissue sections, we assessed the relationship of immunohistochemis-
try results and prognostic factors such as recurrence and progression. Results: A total 
of 169 patients with bladder cancer were evaluated in this study. Sixty-threepatients 
had expressed androgen receptors and 52 patients had estrogen receptor beta. On uni-
variable analysis, androgen receptor expression was significant lower in recurrence 
rates (p=0.001), and estrogen receptor beta expression was significant higher in pro-
gression rates (p=0.004). On multivariable analysis, significant association was found 
between androgen receptor expression and lower recurrence rates (hazard ra-
tio=0.500; 95% confidence interval, 0.294 to 0.852; p=0.011), but estrogen receptor 
beta expression was not significantly associated with progression rates. Conclusion: 
We concluded that the possibility of recurrence was low when the androgen receptor 
was expressed in the bladder cancer specimen and it could be the predicting factor of 
the stage, number of tumors, carcinoma in situ lesion and recurrence.
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INTRODUCTION

Bladder cancer is one of the most common cancers, with a 3 times higher inci-
dence in males than females.1,2 The origin of the differences in incidence between 
the genders is unknown. Tobacco smoking and some chemicals have been estab-
lished as risk factors for bladder cancer, but the higher incidence in males cannot 
be fully explained by gender differences in smoking habits or occupational expo-
sures.3,4 Hormonal differences have also been considered as a potential explanation 
for the gender disparity in the incidence of bladder cancer. Experiments on animal 
models with naturally occurring or chemically induced bladder cancer, demon-
strated that hormonal manipulation changed the natural course of the tumors and 
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radical cystectomy, and who were given hormonal replace-
ment or deprivation for other disorders were excluded from 
the study. Formalin-fixed and paraffin embedded tissue sec-
tions made from TMA blocks were immunostained for es-
trogen receptor beta (Clone EMR02, Novocastra, Newcas-
tle upon Tyne, UK) and androgen receptor (Clone 2F12, 
Novocastra) by using the streptavidin-biotin peroxidase 
method. For androgen receptor immnunostaining, antigen 
retrieval was performed by immersing slides in 10 mmol/L 
citrate buffer, pH 6 and heating in a 95°C water bath for 20 
minutes. After applying a hydrogen peroxide and blocking 
solution for 15 minutes, the slides were incubated overnight 

that androgen suppression generally provided better surviv-
al and more benign courses,5,6 suggesting that androgens 
may have a role in the natural history of certain bladder tu-
mors and that their presence may enhance tumor growth. 
However, in humans the role of sex steroid hormone recep-
tors in the development of bladder cancer has been less 
well studied. 

On the basis of prognostic factors, patients with non-mus-
cle-invasive bladder cancer can be divided to subgroups. 
Subdivision by tumor stage and grade is most important, 
and we think that subdivision according to sex hormone re-
ceptor expression can play a role in treatment selection and 
strategy. Given the importance of androgen receptor and es-
trogen receptor roles in the initiation and progression of 
bladder cancer,7,8 we were interested in further investigating 
whether targeting the androgen receptor and estrogen re-
ceptor can have a therapeutic effect on bladder cancer. 
Herein, we report our efforts to determine whether or not 
the androgen receptor and estrogen receptor beta exist in 
transitional cell carcinoma of the bladder. We also investi-
gated the sex-hormone receptor expression as a predicting 
factor of the recurrence and progression in patients with 
bladder cancer.

MATERIALS AND METHODS

Tumor specimens from patients treated at our institution for 
bladder cancer between January 2006 and January 2011 
were analyzed (Table 1). All cases were transitional cell car-
cinoma. Institutional Review Board approval was obtained 
for the study. After histopathologic evaluation, tumors were 
staged according to the 2002 American Joint Committee on 
Cancer staging system. Tumors were graded according to 
the 2004 World Health Organization/International Society 
of Urologic Pathology classification of urothelial neoplasia, 
and they were classified as papillary urothelial neoplasm of 
low malignant potential (PUNLMP), low grade and high 
grade urothelial carcinoma. Transurethral resection speci-
mens were obtained from patients who had non-muscle in-
vasive tumors after initial resection, excluding specimens 
of recurrent tumor cases. In addition, patients who received 
Bacillus Calmette-Guérin intravesical therapy were select-
ed for the study to match the adjuvant treatment. The pa-
tients who were treated with chemotherapy or radiotherapy 
prior to surgery, who were incomplete resection of bladder 
tumor or second transurethral resection, who underwent 

Table 1. Clinicopathologic Characteristics of Patients In-
cluded in the Study Sample

Characteristics n
Male:female 143:26
Mean age (yrs) 64.9 (35--88)
Mean follow up duration (months) 53.7 (25--82)
Pathologic T staging
    pTa   92
    pT1   77
Pathologic grade 
    PUNLMP   32
    Low grade   89
    High grade   48
NMIBC classification
    PUNLMP pTa   32
    Low grade pTa   42
    High grade pTa   18
    Low grade pT1   47
    High grade pT1   30
Multiplicity
    Single   49
    Multiple 120
Concomitant CIS
    (+)   25
    (-) 144
BCG 
    (+)   62
    (-) 107
Recurrence
    Yes   64
    No 105
Progression
    Yes   27
    No 142

NMIBC, non-muscle-invasive bladder cancer; CIS, carcinoma in situ; 
PUNLMP, papillary urothelial neoplasm of low malignant potential; BCG, 
Bacillus Calmette-Guérin.
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chemistry results and age, gender, stage, grade, mutlifocality, 
concomitant CIS, tumor size, recurrence and progression. 

In addition, relationships between the expression of an-
drogen receptor or estrogen receptor beta and clinicopatho-
logic variables were calculated using χ2 test and Fisher’s ex-
act test. Any p values lower than 0.05 were considered 
statistically significant. Statistical analyses were performed 
using SPSS software, release 18.0 (SPSS Inc., Chicago, IL, 
USA).

RESULTS
 

We evaluated 169 patients (143 males and 26 female) with 
bladder cancer who passed away more than 2 years from 
the time of operation. The mean age identified was 64.9 
years (range 35--88). The mean follow-up duration was 
53.7 months (range 25--82). Twenty four patients were not 
followed; 9 patients died from exacerbation of comorbidity, 
and 15 patients were lost to follow-up. The pathologic T 
stages were Ta (92 patients) and T1 (77 patients). The PUN-
LMP, low grade and high grade urothelial carcinoma were 
32 patients, 89 patients and 48 patients, respectively. Of the 

at 4°C with primary antibody. The slides were then incubat-
ed in biotin and streptavidin for 20 minutes. Afterward, they 
were placed in a substrate-chromogen solution for 10 min-
utes and a then counterstained with hematoxylin. Estrogen 
receptor beta immunostaining was performed by using Ven-
tana automated immunostainer (Ventana, Tucson, AZ, 
USA). Antigen retrieval was made using an Ethylene Di-
amine Triacetic Acid buffer for 90 minutes. The primary 
antibody incubation time was 60 minutes. Sections of the 
normal prostate gland and skin were used as positive con-
trols for androgen receptor and estrogen receptor beta im-
munostaining, respectively. 

The expression levels of the androgen receptor and estro-
gen receptor beta were assessed by evaluating 500 tumor 
cells for each case, and the percentage of positively-stained 
nuclei with androgen receptor and estrogen receptor beta 
antibodies was recorded. Any distinct, brown nuclear stain-
ing was considered a positive staining. A cut-off value of 
10% was used for androgen receptor and estrogen receptor 
beta expression based on another studies (Fig. 1).9,10

We retrospectively analyzed our patient data for age, gen-
der, stage, grade, multifocality, concomitant carcinoma in 
situ (CIS), tumor size, recurrence and progression. Recur-
rence was defined as recurrent bladder cancer confirmed 
histologically after the initial resection. Progression was de-
fined as recurrent cancer that invaded into the muscle layer. 
Recurrence-free survival and progression-free survival rates 
were calculated as time from the first transurethral resection 
to the date of recurrence and progression, respectively. Uni- 
and multivariate logistic regression analyses were performed 
to investigate the relationship between the immunohisto-

Fig. 1. Immunohistochemical staining of androgen receptor (A) and estro-
gen receptor beta (B). (A) Diffuse, strong nuclear staining in low grade 
papillary tumor (×400). (B) Strong nuclear staining in high grade urothelial 
tumor (×400).

A B

Table 2. The Association between the Clinical and Patho-
logical Characteristics of Patients According to Androgen 
Receptor Expression Status

Characteristics AR (+) AR (-) p value
Sex 0.303
    Male 55 88
    Female   8 18
Pathologic T stage 0.048
    Ta 40 52
    T1 23 54
Pathologic grade 0.269
    PUNLMP, low grade 47 73
    High grade 16 33
Multiplicity 0.034
    Single 24 25
    Multiple 39 81
Concomitant CIS 0.313
    (+) 14 19
    (-) 49 87
Recurrence 0.002
    Yes 19 57
    No 44 49
Progression 0.205
    Yes   8 20
    No 55 86

CIS, carcinoma in situ; PUNLMP, papillary urothelial neoplasm of low ma-
lignant potential; AR, androgen receptor. 
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ly different (Table 4). The progression-free survival proba-
bility of patients with estrogen receptor beta negativity was 
higher than that of patients with estrogen receptor beta pos-
itivity (p=0.014) (Fig. 2). Furthermore, the pathologic T 
stage (p<0.001), pathologic grade (p<0.001), multiplicity 
(p=0.002), and concomitant CIS (p<0.001) were signifi-
cantly different, however, the progression rate of the andro-

169 patients, 49 patients had single and 25 patients had 
concomitant CIS. Sixty-four (37.9%) patients had recur-
rence and 27 patients (16.0%) had progression at recur-
rence. All patients had no no lymph node metastasis and no 
distant metastasis (Table 1).

Of the 169 patients, 63 patients had immunohistochemical 
expression of androgen receptor and 52 patients had estro-
gen receptor beta. The distributions of androgen receptor 
and estrogen receptor beta according to patient gender were 
similar in both genders (Table 2 and 3). Androgen receptor 
expression was more frequently expressed in the pTa (p= 
0.048), single lesion (p=0.034) and a low recurrence rate 
(p=0.002). As shown in Table 3, the estrogen receptor beta 
expression was related to the pathologic stage (p=0.004), 
grade (p=0.043), recurrence (p=0.009), and disease pro-
gression (p=0.008).

On univariable analysis, the recurrence-free survival prob-
ability of patients with androgen receptor positivity (p= 
0.001) or estrogen receptor beta negativity (p=0.004) were 
significantly higher than androgen receptor negativity or es-
trogen receptor beta positivity, respectively. Also, pathologic 
T stage (p<0.001), pathologic grade (p<0.001), multiplicity 
(p=0.001) and concomitant CIS (p<0.001) were significant-

Table 3. The Association between the Clinical and Patho-
logical Characteristics of Patients According to Estrogen 
Receptor Beta Expression Status

Characteristics ERß (+) ERß (-) p value
Sex 0.583
    Male 44   99
    Female   8   18
Pathologic T stage 0.004
    Ta 20   72
    T1 32   45
Pathologic grade 0.043
    PUNLMP, low grade 32   88
    High grade 20   29
Multiplicity 0.093
    Single 11   38
    Multiple 41   79
Concomitant CIS 0.282
    (+) 12   21
    (-) 40   96
Recurrence 0.009
    Yes 31   45
    No 21   72
Progression 0.016
    Yes 14   14
    No 38 103

CIS, carcinoma in situ; PUNLMP, papillary urothelial neoplasm of low ma-
lignant potential; ERß, estrogen receptor beta. 

Table 4. Multivariate Analysis of Risk Factors for the Recur-
rence Free Survival and Progression Free Survival in Pa-
tients with Bladder Cancer

Variables
Multivariate Cox  

proportional hazards models
Relative risk (95% CI) p value

Recurrence free survival
    Pathologic T stage 0.018
        Ta 0.525 (0.308--0.894)
        T1 1
    Pathologic grade 0.024
        PUNLMP, low grade 0.774 (0.515--0.983)
        High grade 1
    Multiplicity 0.144
        Single 0.618 (0.324--1.178)
        Multiple 1
    Concomitant CIS 0.006
        (+) 2.045 (1.230--3.401)
        (-) 1
    AR 0.011
        (+) 0.500 (0.294--0.852)
        (-) 1
    ERß 0.276
        (+) 1.310 (0.806--2.129)
        (-) 1
Progression free survival
    Pathologic T stage 0.018
        Ta 0.202 (0.056--0.725)
        T1 1
    Pathologic grade 0.008
        PUNLMP, low grade 0.428 (0.161--0.936)
        High grade 1
    Multiplicity 0.075
        Single 0.158 (0.021--1.204)
        Multiple 1
    Concomitant CIS 0.002
        (+) 3.623 (1.626--8.065)
        (-) 1
    ERß 0.704
        (+) 1.159 (0.541--2.484)
        (-) 1

CIS, carcinoma in situ; PUNLMP, papillary urothelial neoplasm of low ma-
lignant potential; AR, androgen receptor; ERß, estrogen receptor beta; CI, 
confidence interval.
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gen receptor expression was not significantly different (Ta-
ble 5).

On multivariable analysis, significant association was 
found between androgen receptor expression and lower re-
currence rates [hazard ratio (HR)=0.500; 95% confidence 
interval (CI), 0.294 to 0.852; p=0.011]. Moreover, patho-
logic T stage (HR=0.525; 95% CI, 0.308 to 0.894; p=0.018), 
pathologic grade (HR=0.774; 95% CI, 0.515 to 0.983; p= 
0.024) and concomitant CIS (HR=2.045; 95% CI, 1.230 to 
3.401; p=0.006) were significantly associated with recur-
rence rates (Table 5). In the progression rate analysis, the 
pathologic T stage (HR=0.202; 95% CI, 0.056 to 0.725; 
p=0.018), pathologic grade (HR=0.428; 95% CI, 0.161 to 
0.936; p=0.008), concomitant CIS (HR=3.623; 95% CI, 
1.626 to 8.065; p=0.002) were significantly associated with 
risk factors of progression. However, estrogen receptor beta 
expression was not significantly associated with progres-
sion rates (Table 5).

DISCUSSION

Despite co-localization of androgen receptors with estrogen 
receptors in the lower urinary tract, few studies have been 
done on the relationship between an urothelial tumor and 
sex hormone status. The reason for the differences in the in-
cidence of transitional cell carcinoma in both genders and 
the different natural history of the disease are not well un-
derstood. It was originally hypothesized that a higher smok-
ing rate and greater exposure to industrial carcinogens 
among men were the main driving forces responsible for the 
increased male incidence of bladder cancer.1,11 However, 
these epidemiological distinctions seem to exist no longer.3

The process of carcinogenesis is characterized by the loss 
of normal regulators by loss of suppressor genes and acti-
vation of oncogenes, which are usual elements in cell sig-
naling pathways.12-14 Sex hormone receptors are found in 
bladder tissues, where they seem to function in regulating 
growth and differentiation. A possible explanation for the 
gender differences associated with bladder cancer incidence 
rate and outcome is differing hormone levels. Animal ex-
periments have shown that bladder cancer is induced by 
chemical carcinogens more easily in males than females.6 
Moreover, estrogens inhibit and androgens increase the 
growth and development of bladder malignancies in animal 
models.15-17 Thus, sex hormonal signals have been consid-
ered an explanation for the gender differences in bladder 

Table 5. Univariate Analysis of Risk Factors for the Recur-
rence Free Survival and Progression Free Survival in Pa-
tients with Bladder Cancer

Variables
Kaplan-Meier survival analyses

n (%) p value
Recurrence free survival
    Sex 0.432
        Male 66 (86.8)
        Female 10 (13.2)
    Pathologic T stage 0.000
        Ta 27 (35.5)
        ≥T1 49 (64.5)
    Pathologic grade 0.000
        PUNLMP, low grade 44 (57.9)
        High grade 32 (42.1)
    Multiplicity 0.001
        Single 12 (15.8)
        Multiple 64 (84.2)
    Concomitant CIS 0.000
        (+) 24 (31.6)
        (-) 52 (68.4)
    AR 0.001
        (+) 19 (25.0)
        (-) 57 (75.0)
    ERß 0.004
        (+) 31 (40.8)
        (-) 45 (59.2)
Progression free survival
    Sex 0.852
        Male  24 (85.7)
        Female   4 (14.3)
    Pathologic T stage 0.000
        Ta   3 (10.7)
        T1 25 (89.3)
    Pathologic grade 0.000
        PUNLMP, low grade   8 (28.6)
        High grade 20 (71.4)
    Multiplicity 0.002
        Single 1 (3.6)
        Multiple 27 (96.4)
    Concomitant CIS 0.000
        (+) 16 (57.1)
        (-) 12 (42.9)
    AR 0.288
        (+)   6 (21.4)
        (-) 22 (78.6)
    ERß 0.014
        (+) 10 (35.7)
        (-) 18 (64.3)

CIS, carcinoma in situ; PUNLMP, papillary urothelial neoplasm of low ma-
lignant potential; AR, androgen receptor; ERß, estrogen receptor beta. 
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lateral area are derived from the urogenital sinus, which in 
males also gives rise to the prostate, for which the role of 
androgens in both normal development and carcinogenesis 
is well established.22,23 Although the urinary bladder is not 
regarded as a sex organ, the connective tissue in the trigone 
is formed from the same embryonic bud as the anterior va-
gina that can be found in women, and remains responsive 
to steroid hormones.24 Also, sex hormone receptors were 
identified previously in patients with localized and advanced 
bladder cancer.24-26 However, it is not well understood yet, 
why bladder cancer is less frequent in women. This may be 
the result of a multifactorial process. The lower incidence 
of bladder cancer in women may be attributable to some in-
teraction between tumors, sex hormones and some genetic 
and non-genetic factors.27

In our study, androgen receptor and estrogen receptor 

cancer incidence. In our study, however, we found that the 
levels of the androgen receptors and estrogen receptor beta 
expression in bladder cancer were similar in both genders 
(Table 2 and 3). Tuygun, et al.10 hypothesized that if an an-
drogen receptor really had any effect on androgen-indepen-
dent bladder carcinogenesis, the rate of the development of 
bladder cancer mediated by the androgen receptor might 
have been similar between men and women. Also, Kirkali, 
et al.18 concluded that the androgen receptor did not play 
any direct role in the malignant transformation of human 
transitional cell epithelium as they observed no androgen 
receptor expression in malignant bladder urothelium. Stud-
ies with estrogen receptor showed similar results.19,20

Data suggest that all or part of the human urinary bladder 
is hormone dependent.21 Embryonic development of the 
bladder is a doubled process. The dome the fundus and the 

Fig. 2. Kaplan-Meier estimated recurrence-free survival probability of androgen receptor (A), estrogen receptor beta (B), and progression-free survival 
probability of androgen receptor (C), estrogen receptor beta (D). AR, androgen receptor; ER, estrogen receptor.
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may be associated with better progression rates. 
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