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ABSTRACT 

Background: Urothelial carcinoma relapse occurs in the majority of high staged tumors 
with no improvement in the survival of patients receiving therapy. Mechanisms of 
urothelial carcinoma should be widely searched to determine the molecular factors and 
signals responsible for cancer progression, relapse and treatment resistance. 
Aim: the aim of this work is to evaluate the immunohistochemical expression of 
FOXO1A and p63 in urothelial carcinoma and investigate their correlation with the 
prognosis. 
Methods: Seventy formalin fixed-paraffin blocks of patients of urothelial carcinoma 
were analyzed for FOXO1A and p63 expressions by immunohistochemistry.  
Results: FOXO1A was mainly located in the cytoplasm and nucleus of urothelial carci-
noma, whereas p63 was detected in the nucleus. There was a highly positive significant 
correlation between FOXO1A expression and p63 expression in urothelial carcinoma (r 
0.32). However, no significant correlation was found between the patients’ age or sex 
and the expression of FOXO1A or p63. There was a significant increase in the expres-
sion of FOXO1A and p63 among low grade carcinomas compared to high grade tumors 
(p0.02, 0.01, respectively). There was a highly significant increase in the expression of 
FOXO1A and p63 among tumor stage pTa of the studied cases of urothelial carcinoma 
compared with higher tumor stages (p<0.001 for both).  
Conclusions: FOXO1A and p63 are useful prognostic markers for urothelial carcinoma. 
Overexpression of FOXO1A and p63 in urothelial carcinoma predict better prognosis. 
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INTRODUCTION 

Urothelial carcinoma is the first cause of death among patients 
with urinary system malignancies (1).It is one of the most 
common malignant tumors in Egypt, constituting about 7 %of 
all cancers, 10.71% of male cancers and 2.96% of female can-
cers(2).Recurrent non-invasive urothelial carcinomas occur in 
nearly 50% of non-invasive tumors, and progression into 
invasive carcinomas appear in10-15% of these patients(3). 
Tumor Grade is more efficacious than tumor stage as a prog-
nostic factor for urothelial carcinoma progression and recur-
rence (4). Although tumor grade and stage are the most im-
portant predictive parameter for progression into invasive 
urothelial carcinoma and tumor recurrence (5), the identifica-
tion of markers those responsible for mediating invasion and 

metastasisin urothelial carcinomahave been vastly investigated 
as potential predictors of bladder tumor recurrence, progres-
sion, and response to therapy (3). 
FOXO1, a member of the fork head box O (FOXO) subfamily 
of transcription factors which have role in normal tissue home-
ostasis and cancer suppression, functions as a tumor suppressor 
(6), by inhibiting cell proliferation, promoting apoptosis, and 
protecting cells from oxidative stress and DNA damage
(7).Activation of FOXO1A occurs through phosphorylation, 
acetylation or the insulin‑stimulated phosphatidylinositol 3 
kinase (PI3K) signaling pathway(8,9). FOXO1A is down regu-
lated in various types of cancer, including urothelial carcinoma
(10). 
P63 gene is a nuclear protein located on chromosome 3q27-29; 
it is present normally in the urothelium and it has been shown 



 

 

to regulate growth and development in the epithelium of the 
urogenital tract(11).Down regulation of p63 was found in 
muscle-invasive urothelial tumors, so it contributes to the 
mechanisms of tumor progression (12). 
We aimed to assess FOXO1A and p63 expression in urotheli-
al carcinoma and identify the correlation between them for 
better prediction of cancer progression. 

MATERIAL AND METHODS 

Seventy patients were included in this work and they under-
went transurethral resection of bladder tumor (TURT) in 
Urology Department, Faculty of Medicine, Zagazig Universi-
ty. Representative formalin fixed-paraffin blocks were col-
lected for each case. Serial sections (3–5 μm) were taken 
from each block for histopathological confirmation of diagno-
sis by hematoxylin and eosin staining, then immunohisto-
chemical technique for primary antibodies (FOXO1A and 
p63) was done. The patients who have recurrent urothelial 
carcinoma or received preoperative chemotherapy or radio-
therapy were not included. 
Carcinomas of the bladder is classified as non-invasive and 
invasive carcinoma. They were graded as low and high grade 
urothelial carcinoma according to the 2004 World Health 
Organization (WHO) classification(13). Pathological staging 
was assessed according to 2002 TNM staging(14). Sex, Age, 
Grade: low or high, and Tumor stage: non-invasive (pTa-
pT1) or invasive (≥ pT2) were determined for the statistical 
analysis. 

Immunohistochemistry 

Tissue sections were deparaffinized with xylene, hydrated in 
graded alcohol, and immersed in 3% H2O2 to block endoge-
nous peroxidase activity. The slides were treated with micro-
waves in Dako target retrieval solution (pH 6.0) for 15 min 
for antigen retrieval. The sections were incubated with the 
primary antibodies rabbit monoclonal anti-FOXO1A antibody 
with dilution 1:250-500 (Abcam, [EP927Y], Cambridge, UK) 
and mouse monoclonal anti-p63 antibody (Thermo Fisher 
Scientific, Cat no. 37-9500, Fermont, USA) for 60 minutes, 
rinsed twice with phosphate buffered saline, and further incu-
bated for 20 min with the secondary antibody, then conjuga-
tion with streptavidin-biotin-peroxidase complex (broad-
spectrum LAB-SA detection system, Invitrogen) was done, 3, 
3’-diaminobenzidine (DAB, Sigma-Aldrich, MO, USA) was 
used as a chromogen and the sections were counterstained by 
using Mayer’s hematoxylin. 

FOXO1A immunohistochemical evaluation 

FOXO1A expression was observed in both the nuclei and 
cytoplasm of tumor cells. For semiquantitative assessment of 
the immunohistochemical results (10), the percentage of posi-
tive tumor cells was determined in at least 10 random fields at 
×400 magnification in each section. It was graded as focal 
(10%), regional (11-50%), or diffuse (>50%). The intensity 
was graded as weak, moderate, or strong. The percentage of 
positive tumor cells and the staining intensity were then com-
bined to produce immunohistochemical score. The score was 
categorized as negative (0), moderate regional (1), moderate 
diffuse (2), intense regional (3), and intense diffuse (4). The 
score 2 or more was considered positive. 

P63 immunohistochemical evaluation 

Only nuclear expression of p63 was considered. According to 
the method of Kaufmann et al., 2001 (15), evaluation of p63 
was assessed according to the extent of positive tumor cells, 
(0; no expression), (1+; 1-10%), (2+; 11-50%), and (3+; more 
than 50%). 

Statistical analysis 
The collected data were computerized and statistically ana-
lyzed using SPSS Program (Statistical Package for Social 
Science) version 18.0. Qualitative data were represented as 
frequencies and relative percentages. Quantitative data were 
expressed as mean ± SD (Standard Deviation). Mann 
Whiteny test was used to calculate difference between quanti-
tative variables in two groups in not normally distributed da-
ta, while Kruskal Wallis test was used in more than 2 groups. 
Spearman correlation coefficient was used to calculate corre-
lation between quantitative variables. The significance for all 
above mentioned statistical tests was done and the threshold 
of significance was fixed at 5% level where P value of >0.05 
indicates non-significant results, P value of <0.05 indicates 
significant results and P value of <0.01 indicates highly sig-
nificant results. 

RESULTS 

In this study the age of patients ranged from 45-75 years. 
About 74% were male patients. Most (38.6%) of the included 
carcinomas were stage pT3 and the majority (75.7%) were 
high grade (Table 1). 
In the normal urothelium, FOXO1A was found in the nucle-
us, while it was seen in both the nucleus and the cytoplasm of 
tumor cells of urothelial carcinoma. The expression of 
FOXO1A among the cases showed 2.51 ± 0.94 as a mean ± 
SD with median 2. P63 was expressed in the nucleus of nor-
mal and malignant urothelial cells. The expression of p63 
among the cases showed 1.5 ± 1.39 as a mean ± SD with me-
dian 1.5. (Table 2) 
There was a highly positive significant correlation between 
the expression of FOXO1A and the expression of p63 in 
urothelial carcinomas (r 0.32). However, no significant corre-
lation was found between the patients’ age and the expression 
of FOXO1A or p63 (Table 3).  
 

 
 
 
 

30                                                                                                                                                                           

www.amaac.org                                                                                         Pan Arab Journal of Oncology/Supplement 2/December 2019 

Table 1. The clinicopathological features of the 
studied urothelial carcinomas 

Clinicopathological features  (n=70) 

Age : (year)  

Mean ± SD 
Range 

61.44 ± 7.57 
45 – 75 

Variable No % 

Sex   
Male 
Female 

52 
18 

74.3 
25.7 

Stage:   

Non-invasive urothelial carcinoma 
pTa 
pT1 

  
17 
17 

 
24.3 
24.3 

Invasive urothelial carcinoma 
pT2 
pT3 

  
9 
27 

   
12.9 
38.6 

Grade:   

Low 
High 

17 
53 

24.3 
75.7 
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Table 2. Expression of FOXO1A and p63  
in the included cases of urothelial carcinoma 

Variable  (n=70) 

FOXO1A 
Mean ± SD 
Median 
Range  

  
2.51 ± 0.94 
2 
1 - 4 

P63 
Mean ± SD 
Median 
Range  

  
1.5 ± 1.39 
1.5 
0 - 3 

Table 3. Correlation between p63 and FOXO1A with age 
in cases of urothelial carcinoma 

  Variable   P63 FOXO1A 

Spearman's 
rho 

Age r 0.23 0.006 

P 0.08 0.96 

P63 r --- 0.32 

P . 0.007** 

FOXO1A r 0.32 --- 

P 0.007**  

**Indicates a highly significant statistical relation 

Table 4. Relation between FOXO1A and p63 with sex and grade among cases of urothelial carcinoma 

    N Mean SD Median Range MW P 

FOXO1A 

Male 52 2.56 0.92 2.5 1 4 
0.63 

0.53 
  Female 18 2.39 1.04 2 1 4 

Low grade 17 3.24 0.66 3 2 4 
2.43 0.02* 

High grade 53 2.68 0.91 2 1 4 

P63 

Male 52 1.35 1.33 3 0 3 
1.87 0.13 

Female 18 1.05 1.04 0 0 3 

Low grade 17 3.00 0 3 3 3 
2.45 0.01* 

High grade 53 2.02 1.26 0 0 3 

Table 5. Relation between FOXO1A and p63 with stage among cases of urothelial carcinoma 

    N Mean SD Median Range K P 

FOXO1A 

pTa 17 3.24 0.66 3 2 4     

pT1 17 2.41 1.00 2 1 4     

pT2 9 2.00 0.71 2 1 3 14.83 <0.001** 

pT3 27 2.30 0.91 2 1 4     

P63 

pTa 17 3.00 0 3 3 3     

pT1 17 1.06 1.39 0 0 3     

pT2 9 1.22 0.97 1.5 0 2 26.67 <0.001** 

pT3 27 0.93 1.30 0 0 3     

*Indicates a significant statistical relation  

A. Intense diffuse FOXO1A expression (score 4) in the cyto-
plasm and the nucleus of tumor cells of low grade non-
invasive papillary urothelial carcinoma (x400).  

B. Negative FOXO1A expression (score 0) in the cytoplasm 
and the nucleus of tumor cells of high grade invasive papil-
lary urothelial carcinoma (x400).  

C. High nuclear p63 expression (score 3) in the tumor cells of 
low grade non-invasive papillary urothelial carcinoma 
(x400).  

D. Nuclear p63 expression in less than 1% (score 0) in the 
tumor cells of high grade invasive urothelial carcinoma 
(x400). 

**Indicates a highly significant statistical relation 



 

 
No significant increase was determined in the expres-
sion of FOXO1A or p63 among the sex of patients of 
urothelial carcinoma (Table 4). A significant increase 
was noticed in the expression of FOXO1A and p63 
among low grade urothelial carcinomas compared to 
high grade urothelial carcinomas (p0.02, 0.01, respec-
tively) (Table 4). There was a highly significant in-
crease in the expression of FOXO1A and p63 among 
tumor stage pTa of the studied cases of carcinomas 
compared with higher tumor stages (p<0.001 for both). 
(Table 5) 

DISCUSSION  

The discovery of alternative biomarkers involved in the 
development and progression of urothelial carcinoma 
may lead to the identification of new prognostic mark-
ers, such as tumor recurrence, disease progression and 
therapeutic targets (16). 
Different studies called attention to the importance of 
FOXO expression and activation in promoting cell cy-
cle arrest and apoptosis as a therapeutic line of treat-
ment (17,18,19). The overproduction of FOXO1A in-
duces apoptosis and cell-cycle arrest in the G1 phase 
throughexcess production of the cyclin-dependent ki-
nase inhibitor (20,21). Guo  et al., 2012(22)resulted that 
miR-96, a microRNA transcriptional factor, has an es-
sential role in the progression of urothelial carcinoma, 
and that upregulation of miR-96 inhibits the expression 
of FOXO1A in urothelial carcinoma, thus cell apoptosis 
controls can be bypassed. Kim et al., 2011(23)
suggestedthat FOXO1 repression in gastric tumors may 
contribute to tumor angiogenesis. Therefore, FOXO1A 
overexpression may contribute to tumor progression 
through different mechanisms. 
P63 is a homologue of the p53 tumor-suppressor gene
(24). It is suggested to play a critical role in the normal 
development and maintenance of the stem cell compart-
ment in several organs includingthe human urothelium 
(25). Frequent alteration in p63 expression, reduction or 
overproduction, may participate in the consequence of 
bladder cancer advancement (26). 
In this study, FOXO1A and P63 overexpression was 
shown to have a statistically significant relationship 
with lower tumor grade and non-invasive tumors. This 
was in agreement with Kim et al., 2009(10) who con-
cluded that FOXO1A expression levels were higher in 
low-grade cancers (grades 1 and 2) compared to high-
grade cancers (grade 3) (p 0.048) and in non-invasive 
cancers compared to invasive ones (p 0.001). Jiang et 
al., 2016 (27)concluded that FOXO1 inhibits bladder 
cancer invasion, and that a new anticancer drug called 
Isorhapontigenin suppresses bladder carcinogen-
induced invasive bladder cancer evolution in vivo and 
in vitro-human bladder cancer invasion via FOXO1 up-
regulation. 
Regarding p63 expression, our results agreed with the 
results of Abdel Raheem et al., 2014 and Urist et al., 
2002(28, 29) who studied the expression of p63 in 
urothelial carcinomaand showed that p63 expression is 
decreased in most of the cases of urothelial carcinoma. 
P63 expression was decreased in high-stage tumors 
(90.9%) and poorly differentiated tumors (92%) 

(30),which is consistent with two other studies that had 
concordant results (31,32). According toMursi et al., 
2013 (33), patients with urothelial carcinoma showed a 
significant decrease in both p63 expression and immu-
noreactivity in invasive tumors compared to non-
invasive tumors (p=0.03). Also, a statistically signifi-
cant decrease in p63 expression (p=0.04) and immuno-
reactivity (p=0.03) was found in higher tumor grades. 
There was a highly positive significant correlation be-
tween the expression of FOXO1A and the expression of 
p63 in urothelial carcinoma (r 0.32). Thus these markers 
are useful prognostic markers for urothelial carcinoma. 
To our knowledge, this work was the initial one to study 
the correlation between expression of FOXO1A and 
p63 in urothelial carcinoma, and this positive correla-
tion might point to the importance of considering both 
markers in the assessment of the pathogenesis and pro-
gression of urothelial carcinoma. We recommend per-
forming many prospective studies with clinical correla-
tion between these markers and the progression of 
urothelial carcinoma in various types of bladder carci-
nomas in large series of patients. 
 

REFERENCES  

1. Siegel, R., Miller, K., and Jemal, A., (2016):  Can-
cer statistics. CA Cancer J Clin; 66:7–30. 

2. Ibrahim, A., Khaled, H., Mikhail, N., et al., (2014): 
Cancer Incidence in Egypt: Results of the National 
Population-based Cancer Registry Program. J Can-
cer Epidemiol 2014:437971. 

3. Desai,S., Lim, S., Jimenez, R., et al., (2000): Rela-
tionship of Cytokeratin 20 and CD44 Protein Ex-
pression with WHO/ISUP Grade in pTa and pT1 
Papillary Urothelial Neoplasia. Mod Pathol; 13(12): 
1315-1323. 

4. Zhao, J., Dong, D., Sun, L., et al., (2014): Prognos-
tic significance of the epithelial-to-mesenchymal 
transition markers e-cadherin, vimentin and twist in 
bladder cancer. Int Braz J Urol;40(2):179-189.doi: 
10.1590/S1677-5538.IBJU.2014.02.07. 

5. Şentürk, N., Aybek, Z., and Düzcan, E., (2010): Ki-
67, p53, Bcl-2 and Bax Expression in Urothelial 
Carcinomas of Urinary Bladder. Turkish Journal of 
Pathology; 26(1): 025-030.doi: 10.5146/
tjpath.2010.00991 

6. Paik, J., Kollipara, R., Chu, G., et al., (2007):  Fox-
Os are lineage-restricted redundant tumor suppres-
sors and regulate endothelial cell homeostasis. Cell; 
128:309-323. 

7. Modur, V., Nagarajan, R., Evers, B., et al., (2002): 
FOXO proteins regulate tumor necrosis factor-
related apoptosis inducing ligand expression. Impli-
cations for PTEN mutation in prostate cancer. J Biol 
Chem; 277: 47928-47937. 

8. Engelman, J., (2009): Targeting PI3K signalling in 
cancer: opportunities, challenges and limitations. 
Nature Reviews Cancer;9(8):550–562. 

9. Lalmansingh, A., Karmakar, S., Jin, Y., et al., 
(2012): Multiple modes of chromatin remodeling by 
Forkhead box proteins. Biochimica et Biophysica 
Acta: Gene Regulatory Mechanisms; 1819(7):707–

32                                                                                                                                                                             Pan Arab Journal of Oncolo-

www.amaac.org                                                                                         Pan Arab Journal of Oncology/Supplement 2/December 2019 



 

 

 

Charlson Comorbidity Index                                                                                                                                                                              10 

www.amaac.org                                                                                         Pan Arab Journal of Oncology/Supplement 2/December 2019 

715. 
10. Kim, T., Jo, S., Lee, Y., et al., (2009):   Forkhead box 

O-class 1 and Forkhead box G1 as Prognostic Mark-
ers for Bladder Cancer.   J Korean Med Sci.; 24
(3):468-473.   doi: https://doi.org/10.3346/
jkms.2009.24.3.468 

11. Di Como, C., Urist, M., Babayan, I., et al., (2002): 
P63 expression profiles in human normal and tumor 
tissues. Clin Cancer Res; 8(2):494–501 

12. Choi, W., Shah, J., Tran, M., et al., (2012):  P63 ex-
pression defines a lethal subset of muscle-invasive 
bladder cancers. PLoS ONE; 7:e30206. 

13. MacLennan, G., Kirkali, Z., and Cheng, L., (2007): 
Histologic grading of noninvasive papillary urothelial 
neoplasms. Eur Urol; 51:889–898.doi: https://
doi.org/10.1016/j.eururo.2006.10.037 

14. 14- Sobin, D., Wittekind, C., editors., (2002): TNM 
classification of malignant tumours, 6th ed. New 
York, New York: WileyLiss; p. 199–202. 

15. Kaufmann, O., Fietze, E., Mengs, J., etal., (2001): 
Value of p63 and Cytokeratin 5/6 as Immunohisto-
chemical Markers for the Differential Diagnosis of 
Poorly Differentiated and Undifferentiated Carcino-
mas. Am J Clin Pathol; 116:823-830.doi: https://
doi.org/10.1309/21TW-2NDG-JRK4-PFJX 

16. Rosenberg, E., Baniel, J., Spector, Y., et al., (2013): 
Predicting progression of bladder urothelial carcino-
ma using microRNA expression. BJU Int; 112: 1027-
1034.doi: 10.1111/j.1464-410X.2012.11748.x 

17. Szydlowski, M., Kiliszek, P., Sewastianik, T., et al., 
(2016): FOXO1 activation is an effector of SYK and 
AKT inhibition in tonic BCR signal-dependent dif-
fuse large B-cell lymphomas. Blood.127(6):739-748. 
doi: 10.1182/blood-2015-06-654111 

18. L,i,Y., Yu, J., Du, D., et al., (2013): Involvement of 
post-transcriptional regulation of FOXO1 by HuR in 
5-FU-induced apoptosis in breast cancer cells. Oncol 
Lett 6(1):156–160. doi: 10.3892/ol.2013.1352 

19. Goto, T., Takano, M., Hirata, J., et al., (2008): The 
involvement of FOXO1 in cytotoxic stress and drug-
resistance induced by paclitaxel in ovarian cancers. 
Br J Cancer 98(6):1068–1075. doi: 10.1038/
sj.bjc.6604279 

20. Burgering, B., and Kops, G., (2002): Cell cycle and 
death control: long live Forkheads. Trends Biochem 
Sci; 27(7): 352-360. doi: 10.1016/S0968-0004(02)
02113-8 

21. Medema, R., Kops, G., Bos, J., et al., (2000): AFX-
like Forkhead transcription factors mediate cell-cycle 
regulation by Ras and PKB through p27kip1. Nature 
2000; 404(6779): 782-787.doi: 10.1038/35008115 

22. Guo, Y., Liu, H., Zhang, H., et al., (2012): miR-96 
regulates FOXO1-mediated cell apoptosis in bladder 
cancer. Oncol Lett 4(3):561–565. doi: 10.3892/
ol.2012.775 

23. Kim, S., Yoon, J., Ko, Y., et al., (2011):Constitutive 
phosphorylation of the FOXO1 transcription factor in 
gastric cancer cells correlates with microvessel area 
and the expressions of angiogenesis-related mole-
cules. BMC Cancer; 11:264. doi: 10.1186/1471-2407
-11-264 

24. Yang, A., Kaghad, M., Wang, Y., et al., (1998): p63, 
a p53 homolog at 3q27-29, encodes multiple products 
with transactivating, death-inducing, and dominant-
negative activities. Mol Cell; 2(3):305-316. 

25. Yang, A., Schweitzer, R., Sun, D., et al., (1999): p63 
is essential for regenerative proliferation in limb, cra-
niofacial and epithelial development. Nature, 
398:714-718. 

26. Park, B., Lee, S., Kim, J., et al., (2000): Frequent al-
teration of p63 expression in human primary bladder 
carcinomas. Cancer Res; 60(13):3370–3374. 

27. Jiang,G., Wu, A., Huang, C., et al., (2016): Iso-
rhapontigenin (ISO) Inhibits Invasive Bladder Cancer 
Formation In Vivo and Human Bladder Cancer Inva-
sion In Vitro by Targeting STAT1/FOXO1 Ax-
is.Cancer Prev Res; 9(7): 567–580. doi: 
10.1158/1940-6207.CAPR-15-0338 

28. Abdel Raheem, S., Saied, A., Al Shaer, R., et al., 
(2014):  The Role of CK20, p53 and p63 in Differen-
tiation of Some Urothelial Lesions of Urinary Blad-
der, Immunohistochemical Study. Open Journal of 
Pathology; 4(4): 181-193.doi: 10.4236/
ojpathology.2014.44024 

29. Urist,M., Di Como, C., Lu, M., et al., (2002): Loss of 
p63 Expression Is Associated with Tumor Progres-
sion in Bladder Cancer. Am J Pathol; 161(4): 1199–
1206.doi: 10.1016/S0002-9440(10)64396-9 

30. Langner, C., Ratschek, M., Tsybrovskyy, O., et al., 
(2003):P63 Immunoreactivity Distinguishes Upper 
Urinary Tract Transitional-cell Carcinoma and Renal
-cell Carcinoma Even in Poorly Differentiated Tu-
mors. J Histochem Cytochem., 51(8): 1097-
1099.  doi: 10.1177/002215540305100813 

31. Stepan, A., Mărgăritescu, C.L., Simionescu, C., et al., 
(2009): E-cadherin and p63 immunoexpression in 
dysplastic lesions and urothelial carcinomas of the 
bladder. Rom J Morphol Embryol; 50: 461- 465.  

32. Koga, F., Kawakami, S., Kumagai, J., et al., 
(2003):Impaired ΔNp63 expression associates with 
reduced β-catenin and aggressive phenotypes of 
urothelial neoplasms. Br J Cancer; 88(5):740–
747.doi: 10.1038/sj.bjc.6600764 

33. Mursi, K., Agag, A., Hammam, O., etal., (2013): The 
expression of p63 in bladder cancer vs. chronic bil-
harzial bladder. Arab J Urol; 11(1): 106–112. doi: 
10.1016/j.aju.2012.12.008 

https://doi.org/10.1182/blood-2015-06-654111
https://doi.org/10.3892/ol.2013.1352
https://doi.org/10.3892/ol.2012.775
https://doi.org/10.3892/ol.2012.775
https://doi.org/10.1186/1471-2407-11-264
https://www.ncbi.nlm.nih.gov/pubmed/?term=E-cadherin+and+p63+immunoexpression+in+dysplastic+lesions+and+urothelial+carcinomas+of+the+bladder

