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Androgen receptor (AR) activation plays an important role in the promotion and
progression of urothelial tumorigenesis. Also, dysregulation of the Wnt/β-catenin
signaling pathway has also been linked to bladder cancer growth. However, cross
talk between the two pathways in remains unclear in bladder cancer. This study
investigated the prognostic significance of AR and β-catenin expression and their
relationship to different clinic-pathological parameters, recurrence free and progression free survival.
106 urothelial carcinoma cases were used to study the immunohistochemical expression of AR and β-catenin. Log-Rank test to compare survival between groups.
Androgen receptor positivity was in 37 (34.9%) cases. Both aberrant β-catenin and
AR positivity were associated with higher tumor grade (p = 0.033 and p = 0.037
respectively) and muscle invasion (p = 0.007 and p = 0.039 respectively). Aberrant β-catenin only showed statistically significant association with tumor diameter
(p = 0.036), tumor stage (p = 0.038), LN metastasis (p = 0.001), tumor recurrence (p = 0.026) and tumor progression (p = 0.01). Cases with aberrant β-catenin showed higher AR positivity (p = 0.018).
Our study highlighted important information about the link between Wnt/β-catenin and AR pathway during the progression of transitional urothelial carcinoma
with aberrant β-catenin could be used as a prognostic marker
Key words: androgen receptors, β-catenin, non-detrusor muscle invasive
urothelial carcinoma, detrusor muscle invasive urothelial carcinoma.

Introduction
Urinary bladder cancer is ranked the ninth most
common cancer worldwide. It is considered the fourth
among males, the ninth among females and the second of genitourinary cancers [1, 2, 3, 4]. One important feature is that the incidence is three to
four times higher in male patients than in females,
while females present with more aggressive cancers
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than males [3, 4]. In Egypt, in males, urinary
bladder cancer accounts for 17% of all cancer cases while in females it is 5%. The male to female
ratio is 3.5 : 1 [5, 6]. Urinary bladder cancer is
tightly linked to smoking [7], to the exposure to
industrial carcinogens and chronic Schistosoma
cystitis [8]. However, These risk factors are not
enough to explain the wide gender difference [9].
Hormonal factors are considered as an explanation
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Table I. Clinicopathological variables of the studied cases
Clinic pathological data
Age (years)

Gender
Bilharziasis
Tumor
diameter

Tumor stage

Muscle
invasion

Lymph node

Distant
metastasis
Grade

Recurrence
Progression

Mean ±SD
(Range)

Number
(n = 106)

%
(100%)

59.5 ±8.8 (36-72)

≥ 50

84

79.2

< 50

22

20.8

Male

83

78.3

Female

23

21.7

Negative

75

70.8

Positive

31

29.2

Mean ±SD
(Range)

3.9 ±1.4 (1.8-8.0)

≤ 3 cm

41

38.7

> 3 cm

65

61.3

Tis(CIS)

6

5.7

Ta

5

4.7

T1

16

15.1

T2

32

30.2

T3

39

36.8

T4

8

7.5

Non muscle
invasive tumors

27

25.5

Muscle invasive
tumors

79

74.5

N0

44

41.5

N1

42

39.6

N2

14

13.2

N3

6

5.7

M0

99

93.4

M1

7

6.6

PUNLMP

8

7.5

Low grade

40

37.7

High-grade

58

54.7

Negative

79

74.5

Positive

27

25.5

Negative

90

84.9

Positive

16

15.1

Ta – noninvasive papillary carcinoma; Tis – carcinoma in situ (flat tumor);
PUNLMP – papillary urothelial neoplasm of low malignant potential

of such difference nowadays depending on observations from animal studies. N-butyl-N-(4-hydroxybutyle) nitrosamine-induced bladder cancers
more frequently and more rapidly in males than in
females in animal studies [7]. In addition, the observation that post-menopausal women develop
more bladder cancer than premenopausal supports
the importance of the hormonal factors [10].

Although the involvement of androgen receptor
(AR) in urinary bladder carcinogenesis has been revealed in several studies, there are studies with conflicting results about the role of AR expression in
bladder cancer progression.
Intracellular molecular pathways are usually connected. Cross talks between the WNT/β-catenin
pathway and the androgen/androgen receptor pathway had been reported particularly in prostatic cancer [11, 12, 13]. The WNT/β-catenin pathway has
a fundamental role in cell proliferation, migration,
polarity, and maintenance of stem cells. The abnormal activation of WNT/β-catenin pathway itself has
been implicated in many cancer types especially in
the epithelia arising from an endodermal origin such
as prostate and colon [14]. In mice, the WNT/β-catenin signaling is essential for urothelial basal cells
regeneration after injury [15]. Also, the forced expression of constitutively activated forms induces
urothelial overgrowth. These observations highlight the role of the WNT/β-catenin pathway in
the urothelial carcinogenesis [14, 16].
The interaction between AR and β-catenin proteins
in bladder cancer cell lines has been reported recently. This made us interested in further evaluating immunohistochemical expression of AR and β-catenin
proteins in bladder cancer. We are investigating their
relationship with different clinic-pathological features
and prognostic significance in a unique study population. The patients in this study are from a rural area in
Egypt where schistosomiasis is endemic.

Material and methods
This is a retrospective case-control study approved by the institutional review board of Faculty of Medicine, Benha University, Egypt. A total of
106 archived specimen of only transitional urothelial carcinoma, was included in the study. Fifteen normal urothelium from patients with benign prostatic hyperplasia were used as control group. Paraffin
blocks were from the Pathology Department, Faculty of Medicine, Benha University. Patients who received intravesical bacilli Calmette-Guerin (BCG),
chemotherapy, radiotherapy, or hormonal therapy
before cystectomy was excluded from the study.
Recurrence-free survival (RFS) and progression-free
survival (PFS) were calculated over a 36-month
period.
Histopathological examination of the cases
The hematoxylin and eosin sections of the selected
cases were reviewed. Cases were graded according to
the WHO/International Society of Urological Pathology 2004, into low-grade urothelial carcinoma, and
high-grade urothelial carcinoma. Cases were staged
according to the American Joint Committee on Cancer
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(AJCC), 2002 and were grouped into non-Detrusor
muscle (non-DM) invasive (superficial) and Detrusor
muscle-invasive (DM) tumors. The non-DM invasive
group included the cases of carcinoma in situ, pTa
and pT1. The DM-invasive group included the cases
of pT2, pT3, and PT4. Clinical data including age,
gender, were identified. Histopathological features
including, the grade, the tumor stage, lymph node
involvement, distant metastasis, the tumor diameter,
the presence of bilharzial ova or granulomas, were all
included in the study. The clinicopathological data
are listed in Table I.
Immunohistochemistry
The tissue expression of both AR and β-catenin
was performed using the streptavidin-biotin immunoperoxidase technique described by Hsu et al. [17]
Two tissue sections, 5 mm each were cut from preselected representative formalin-fixed, paraffin embedded tissue blocks. Sections were deparaffinized
in xylene and rehydrated in a graded series of ethanol. The endogenous peroxidase was blocked using
0.5% solution of hydrogen peroxide. Antigen retrieval was done by boiling the slides in 0.01 M citrate
buffer solution, PH 6.0 using the microwave. Slides
were then incubated overnight at 4°C with primary Monoclonal Mouse Anti-Human AR antibody
clone AR441 (Dako, USA) diluted 1 : 50 in PBS and
Monoclonal Mouse Anti-Human β-catenin antibody
(Dako, USA) diluted 1 : 100 in PBS. After washing
and adding the secondary antibody, diaminobenzidine was applied, and Meyer hematoxylin was used
for counterstaining. Benign prostatic tissue was used
as a positive control. The negative control was performed without incubating the tissue slides with
the primary antibody.
The scoring of AR and β-catenin stain
Two pathologists SE and MS scored the immunohistochemical expression of AR and β-catenin protein semiquantitative way and were double blinded.
Scoring was following previous studies. The expression of AR was nuclear, while for β-catenin; membranous or nuclear or cytoplasmic. The percent
of positive nuclei is calculated in relation to the total tumor nuclei. The tumor is considered positive
if > 10% of the tumor nuclei were showing positive
AR stains [18]. While for the β-catenin the tumor
is considered positive if > 70% of the tumor shows
a membranous stain. β-catenin showed either normal membranous expression or aberrant expression
if it was nuclear or cytoplasmic [15]. The immunohistochemical scoring and histopathological evaluation were performed by the two pathologists independently and blinded.
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Statistical analysis
The collected data were tabulated and analyzed using SPSS version 16 software (SPSS Inc, Chicago, ILL
Company). Categorical data were presented as number
and percentages using chi-square (χ2) test or Fisher’s
exact test (FET) for their analysis, while quantitative
data were expressed as a mean ± standard deviation,
median, and range. Quantitative data were tested for
normality using Shapiro Wilks test assuming normality
at p > 0.05, using t Student test to analyze parametric
variables. Kaplan Meier curve was used to determine
survival probability among the patients according to
the levels of the studied markers. Log-Rank test was
used to compare survival between groups. The accepted level of significance in this work was stated at 0.05
(p < 0.05) was considered significant. Recurrence was
defined as a recurrent bladder cancer that is confirmed
histologically after the initial TUR. Progression is defined as recurrent cancer that invades into the muscle
layer. And accordingly; the recurrence-free survival
(RFS) and progression-free survival (PFS) was calculated as the time from the initial TUR to the occurrence
of recurrence and progression respectively. After cystectomy; RFS is calculated from the date of cystectomy to
the first documented local recurrence.

Results
Patient demographics and clinicopathologic
findings
This retrospective study included 106 of histopathologically confirmed cases of transitional urothelial carcinomas. The mean age was 59.5 ± 8.8. All
clinicopathologic data were summarized in Table I.
Immunohistochemical results
Analysis of AR immunostaining
Nuclear AR expression in urothelial carcinoma cases was positive in 34.9% (n = 37) cases while 65.1%
(n = 69) were negative. Out of 15 non-neoplastic control cases, none of the cases (0%) showed positive AR
expression. AR expression level in bladder carcinoma
was significantly higher than non-neoplastic tissue
(p = 0.006).
In the study group (83 males and 23 females) only
37 cases (29 males and eight females) expressed AR.
No statistically significant difference was observed
between AR expression in men and women of our
study (p = 0.99).
A statistically significant positive association was
detected between positive AR expression and tumor grade (p = 0.037). Positive AR expression
showed a positive association with muscle invasion
(p = 0.039). Positive AR expression did not show any
significant association with other clinicopathologic
parameters as detailed in Table II.
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A

B

Fig. 1. Immunohistochemical staining of β-catenin and AR in non-detrusor muscle invasive urothelial carcinoma. A) β-catenin
with membranous expression (100 ×). B) AR minimal expression (100 ×)

A

B

Fig. 2. Immunohistochemical nuclear expression of AR in non-detrusor muscle invasive urothelial carcinoma: A) shows
low expression (100 ×); B) shows high expression (200 ×)

A

B

Fig. 3. Immunohistochemical nuclear expression of aberrant β-catenin in non-detrusor muscle invasive urothelial carcinoma: A) Tumour cells still show some membranous staining with aberrant cytoplasmic expression (400 ×); B) loss of all
membranous staining with aberrant cytoplasmic expression (400 ×)
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Table II. The distribution and comparison of AR and aberrant β-catenin according to the clinicopathological variables
Clinicopathological

AR

Aberrant β-catenin

variables

Positive
Age

p

No

%

< 50 (n = 22)

7

31.8

≥ 50 (n = 84)

30

35.7

(mean ±SD)
Gender
Billharziasis
Tumor Diameter

Muscle invasion

Lymph node
Metastasis

Distant Metastasis
Grade

Recurrence
Progression

p

No

%

0.91

12

54.5

43

51.2

59.3 ±8.7

Male (n = 83)

29

34.9

Female (n = 23)

8

34.8

Positive (n = 31)

10

32.3

Negative (n = 75)

27

36

≤ 3 cm (n = 41)

15

36.6

> 3 cm (n = 65)

22

33.8

(mean ±SD)
Tumor Stage

positive

58.7 ±9.1
0.99
0.71
0.11

44

53

11

47.8

15

48.4

40

53.3

16

39

39

60

3.64 ±1.2

Tis(CIS) (n = 6)

1

16.7

Ta (n = 5)

1

T1 (n = 16)

16.7

20.0

2

40.0

3

18.8

3

18.8

T2 (n = 32)

11

34.4

10

31.2

T3 (n = 39)

19

48.7

31

79.5

T4 (n = 8)

2

25.0

8

100.0

Non-muscle
invasive (n = 27)

5

18.5

8

29.6

Muscle invasive
(n = 79)

32

40.5

47

59.5

N0 (n = 44)

12

27.3

10

22.7

N1 (n = 42)

20

47.6

29

69

N2 (n = 14)

3

21.4

11

78.6

N3 (n = 6)

2

33.3

5

83.3

M0 (n = 99)

35

35.4

50

50.5

M1 (n = 7)

2

28.6

5

71.4

PUNLMP (n = 8)

1

12.5

1

12.5%

Low (n = 40)

6

15.0

11

27.5

0.97

43

74.1%

36

45.6

19

70.1

42

46.7

0.039*

0.16

1.0
0.037*

High (n = 58)

30

51.7

Abscent (n = 79)

25

31.6

Positive (n = 27)

12

44.4

Abscent (n = 90)

30

33.3

7

43.8

13

81.2

37/106

34.9

55/106

51.9

Positive (n = 16)

0.66
0.64
0.036*

4.1 ±1.5
1

Total

0.6

0.23
0.42

0.038*

0.007**

0.001**

0.44
0.033*

0.026*
0.01*

* significant association at the 0.05 level (2-tailed).
** Significant difference among the groups at 0.001 level (2-tailed).

Analysis of β-catenin immunostaining
Aberrant cytoplasmic β-catenin expression was
positive in 51.9% (n = 55) of bladder carcinoma cases while 48.1% (n = 51) were negative with medi-
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an expression 15.0. All non-neoplastic control cases
were negative for aberrant β-catenin confirming high
significant association in its expression in TCC than
non-neoplastic urothelium (p < 0.001).
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B
AR negative

1.0

Recurrence free survival

AR positive
0.8
Log Rank test = 0.95
p = 0.33 (NS)

0.6
0.4
0.2
0.0
0.0

10.00

20.00

30.00

Recurrence free survival probability

A

1.0

App B cat negative
App B cat positive

0.8
Log Rank test = 7.1
p = 0.008 (S)

0.6
0.4
0.2
0.0
0.0

40.00

10.00

20.00

30.00

40.00

Time (months)

Time (months)

Fig. 4. Kaplan-Meier curve for reccurence free survival according to AR expression (A) and aberrant β-catenin expression (B)

B
AR positive

1.0

AR negative
0.8
0.6

Log Rank test = 1.04
p = 0.31 (NS)

0.4
0.2
0.0
15.0

20.00

25.00

30.00

35.00

40.00

Time (months)

Progression free survival probability

Progression free survival probability

A

1.0
0.8
0.6

Log Rank test = 8.5
p = 0.004 (S)

0.4
0.2

App B cat positive
App B cat negative

0.0
10.00

15.00

20.00

25.00

30.00

35.00

40.00

Time (months)

Fig. 5. Kaplan-Meier curve for progression free survival according to AR expression (A) and aberrant β-catenin expression (B)

Normal membranous β-catenin was detected
in 50.9% (n = 54) of bladder carcinoma cases and
93.3% (n = 14) of non-neoplastic control cases confirming significant association in its expression in
non-neoplastic urothelium than TCC (p < 0.001).
Positive aberrant β-catenin expression showed statistically significant association with tumor diameter
(p = 0.036), tumor grade (p = 0.033), tumor stage
(p = 0.038), muscle invasion (p = 0.007), LN metastasis (p = 0.001), tumor recurrence (p = 0.026) and
tumor progression (p = 0.010) as detailed in Table II.
Correlation between AR expression and aberrant
β-catenin
The present study demonstrated a significant association between AR expression and aberrant β-catenin (p = 0.018). Among 55 cases that were positive
for aberrant cytoplasmic β-catenin, 25 cases (45.5%)
were positive for AR while 30 cases (54.5 %) were
negative. This is summarized in Table III.

Kaplan-Meier analysis
The recurrence-free survival probability and
the progression-free survival likelihood of cases with negative Aberrant cytoplasmic β-catenin
were significantly higher than cases with positive
aberrant β-catenin (p = 0.008; p = 0.004) respectively. The recurrence-free survival probability and
the progression-free survival probability of patients
showed no significant association with AR expression
(p = 0.33) and (p = 0.31), respectively.
On multivariable analysis, muscle invasion
(p = 0.001; 95% CI: 0.258-0.670), higher grade
(p = 0.038; 95% CI: 0.010-0.334), aberrant β-catenin (p = 0.008; 95% CI: 0.065-0.413) were significantly associated with recurrence rates. In
the progression rate analysis, pathologic tumor stage
(p = 0.012; 95% CI: 0.019-0.147) and aberrant
β-catenin (p = 0.001; 95% CI: 0.002-0.008) were
significantly associated with progression rates.
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Table III. The association between AR and aberrant β-catenin
Aberrant
β-catenin

N

AR expression
Negative
n

(%)

Positive
N (%)

Negative

51

39 (76.5)

12 (23.5)

Positive

55

30 (54.5)

25 (45.5)

Total

106

69 (65.1)

37 (34.9)

p = 0.018*

Discussion
Urinary bladder transitional cell carcinoma is
relatively common in urology clinical practice. In
Egypt, until recent years, urinary bladder cancer was
the most frequently diagnosed cancer due to Schistosoma haematobium [8]. The incidence of urothelial
carcinoma in males is three to four times more than
in females [3, 4] this is also observed in animal studies [19, 20]. Environmental factors such as smoking
and industrial hazards are not enough to explain
such difference [21]. Hormonal factors especially
androgens and their receptors are now blamed to be
a reason for such difference [22]. On the molecular
level, the intracellular pathways are frequently interconnected. An example for this is the Wnt/β-catenin
and AR pathways. In the present study, we examined
the relationship between AR and β-catenin expression and different clinicopathological parameters and
prognosis in patients with TCC.
The urinary bladder originates from the urogenital sinus like the accessory sex organs which include
(seminal vesicles, prostate, and bulbourethral glands).
This embryological origin may explain the potential
of the urinary bladder to respond to androgen signals which are mediated by androgen receptors [23].
When testosterone enters the cell, it either binds to
AR directly or after its conversion to 5α-dihydrotestosterone by 5α-reductase [24]. Androgen receptors
are present in the cytoplasm, but upon binding to androgen, the androgen-AR complex translocates into
the nucleus, leading to transcriptional activity [25].
This is supported by several in vitro studies that assessed the effect of androgens and androgen receptors
on the urinary bladder cancer cells [26]. These studies
concluded that androgen increases the AR-responsive
reporter gene activity. Also, the AR expression can be
altered by treating the cells with androgens or androgen antagonist [24].
In our study, there was a positive nuclear expression of AR in 34.9% of TCC cases while none
of the normal tissue expressed AR. This is matching
the results of Mashhadi et al. [27], Tuygun et al. [28],
and Ruizeveld de Winter [29]. Boorjian et al. [30] and
Birtle et al. [22] who all failed to show higher expression of AR in benign tissue in relation to the cancer
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tissue. This is in contrast to the study done by Kauffman et al. [31], Miyamoto et al. [32] and Kirkali et
al. [29], where loss of AR expression in malignant
tissue was reported, and accordingly, they concluded
that AR did not have a direct role in malignant transformation. Also against Kashiwagi et al. [33] who
showed less frequent expression of AR in malignant
tissue in relation to normal tissue.
The relation between AR expression and the different clinicopathological parameters is controversial.
Our results showed that AR expression is significantly associated with the high grade of the tumor
(p = 0.037). This is matching the results of Mashhadi
et al. [27] who concluded that among steroid hormone receptors, only AR expression had a significant
association with the stage and grade of the tumor.
This is in contrast with Li et al. [24] who concluded
that AR expression is decreased with high grade and
stage of the tumor. Also against the results of Boorjian et al. [30], Tuygun et al. [28]. However, in a large
study by Mir [34], there was no statistical difference
between high and low-grade tumors.
Our results showed no significant association
with the stage of the tumor and this is going with
the results of Mir et al. [34] and Zhaung [35]. While
the results of Boorjian et al. [23] showed that loss
of AR expression is associated with advanced stage
of the tumor, suggesting that the loss of AR may play
a role in invasive cancer. While in the study of Mashhadi et al. [27] they found a significant association
between AR expression and the stage of the tumor.
Kashiwagi et al. [33], found no significant association between steroid hormone receptors and the histopathological characteristics of the tumor including
the grade, stage.
Based on that, the role of AR expression as a prognostic tool is controversial. Our study did not find
a significant association between AR expression and
either the RFS or PFS. This is matching the results
of Mir et al. [34] where there was no statistically
significant difference between death from bladder
cancer, time to death or time to recurrence between
AR-positive and AR-negative cases. Also, Kashiwagi
et al. [33] found that AR expression has no prognostic significance. Also, the study of Tuygun et al. [28]
that included 139 cases of bladder carcinoma showed
that AR expression did not have any influence on
the RFS or PFS. Accordingly, they concluded that
AR expression does not have prognostic significance.
In contrast, the study of Mishhadi et al. [27] found
that cases with positive AR expression have a poor
prognosis. In a pilot study using 33 cases of superficial bladder cancer found that AR-positive cases
had higher recurrence rate [36]. Miyamoto et al. [32]
indicated that loss of AR in bladder cancer is a predictor of worse prognosis. On the other side, our results showed that there was more AR expression in
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muscle-invasive tumors in contrast to non-muscle
invasive tumors (p = 0.039). And this is matching
the results of the large study done by Mir et al. [34].
Our study showed that AR expression is not gender
related and this is matching almost all studies that
are done [23, 28, 31, 32, 34, 35, 37]. To our knowledge, only one study [23] expression was decreased
more in female patients. In vitro studies showed that
the presence of Schistosoma haematobium parasite
extracts were able to induce cancer like phenotypes
such as apoptosis, proliferation, invasion, and migration [38]. This might be due to the estrogenic molecules that were found to be present in both parasite
extract and in patient’s sera and were able to suppress the transcriptional activity and have a potential effect on the dysregulation of tumor suppressor
gene p53 [39]. However, in our study, the presence
of schistosomiasis did not have any statistically significant association with the AR expression.
Regarding the expression of β-catenin, our study
showed that 55 cases out of 106 showed aberrant expression. The role of β-catenin is to regulate the cadherin-mediated intercellular adhesion. That explains
the membranous expression of β-catenin. With
the disruption of this function, cancer cells start to
detach from primary nests and start invasion and metastasis. Under normal circumstances; in the absence
of Wnt signaling, β-catenin is ubiquitinated and degrades by proteasomes [40]. However, many studies
considered β-catenin as an oncogene whereby activating the Wnt signaling pathway, β-catenin is not
phosphorylated and therefore accumulates in the cytoplasm. This leads to the translocation of β-catenin
from the cytoplasm to the nucleus and hence regulating target genes like cyclin D1 and c-myc [41].
In this study, the aberrant expression of β-catenin was associated with advanced tumor grade, tumor
stage, tumor diameter, muscle invasion, RFS and PFS
and this supports the hypothesis that the activation
of Wnt/β-catenin pathway plays a role in the progression of cancer. This is like previous studies [15,
42, 43] that indicated that the β-catenin expression
is significantly associated with higher tumor grade,
stage, and poor survival could be used as a predictor of the degree of transitional urothelial carcinoma.
This study showed that 45.5% of cases with aberrant
β-catenin expression showed positive AR expression
while only 23.5% of the Aberrant β-catenin negative
cases showed positive AR expression. This could be
explained by the recent studies that found a relationship between Wnt/β-catenin and androgen signaling.
These studies revealed that both Wnt/β-catenin and
androgen pathways work separately in cells under
normal circumstances. However, the situation is different in cancer; where β-catenin is associated with
the development of androgen sensitivity and preferentially binds to AR to form β-catenin/AR com-

plex which translocate to the nucleus [11, 12, 13].
In a study by Li et al. [41] concluded that androgen
mediated AR signals appear to synergize β-catenin
in the presence of androgens. Their conclusion depends on the finding that AR and β-catenin co-express in the urothelial carcinoma cell nuclei and form
a complex with T-cell Factor. This factor is a co-factor
of β-catenin and a downstream component of Wnt
signaling in the presence of androgens.
Our study highlighted important information
about the link between Wnt/β-catenin and AR pathway during the progression of transitional urothelial
carcinoma. Our study was unique because the study
population was from a rural area with high incidence
of bilharziasis. Our study also did not show any gender related association with AR, which again, may be
due to a difference in regional risk factors. We recommend that further studies should be done to examine
the effect of hormone deprivation therapy and the expression of β-catenin.

Conclusions
The aberrant expression of β-catenin and AR positivity were both observed in higher tumor grade and
muscle invasion. However, they are not related to
the patient’s gender. A link between Wnt/β-catenin
and AR pathway was observed in the study, where
cases with aberrant β-catenin showed higher AR
positivity. Aberrant β-catenin is related to RFS and
PFS and this might be a useful marker for predicting
the prognosis of urothelial carcinoma patients.
The authors declare no conflict of interest
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