
142142International Journal of Scientifi c Study | November 2017 | Vol 5 | Issue 8

Expression of p53 Protein by Immunohistochemistry 
in Urothelial Neoplasm: A Hospital-based Study 
from Eastern India
Roy Chowdhury Anadi1, Ranjan Kumar Dey2

1Associate Professor, Department of Pathology, R.G. Kar Medical College, Kolkata, West Bengal, India, 2Associate Professor, Department of 
Urosurgery, R.G. Kar Medical College, Kolkata, West Bengal, India

of  signals that sense cellular stress such as DNA damage, 
shortened telomeres, and hypoxia. P53 thwarts neoplastic 
transformation by three interlocking mechanisms: Activation 
of  temporary cell cycle arrest, induction of  permanent 
cell cycle arrest, or triggering programmed cell death. p53 
activates transcription of  the mir34 family of  micro RNAs. 
Targets of  mir34 include proproliferative genes such as cyclins 
and antiapoptotic genes like BCL2. With loss of  function of  
p53, DNA damage goes unrepaired; mutations accumulate 
in dividing cells and the cell marches along a one-way street 
leading to malignant transformation.[1]

It is well documented that many mutations like heat shock 
protein have been associated with mutant form of  p53 and 
lead to an increased half-life of  the p53 protein. Mutated 
p53 may bind to wild-type p53 and change it to the mutated 

INTRODUCTION

The p53 gene is located on chromosome 17p13.1, and it is the 
most common target for genetic alteration in human tumors. 
The name of  the gene is TP53 and the protein is p53, but for 
the sake of  simplicity, we refer to both as p53. A little over 
50% of  human tumors contain a mutation of  this gene. p53 
is a transcription factor that is at the center of  a large network 
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Abstract

Background: It is diffi cult to predict which urothelial neoplasm would subsequently recur or progress to muscle invasive tumors 
or produce metastasis.

Objectives: The aim and objective of the study were to evaluate the scope of immunohistochemical grading of p53 inurothelial 
neoplasms with regard to grade and histopathological pattern.

Materials and Methods: Forty-fi ve consecutive patients were taken, and samples were obtained from transurethral resection. 
Histopathological examinations were performed, and the grading was done according to the World Health Organization/
International Society of Urological Pathology consensus classifi cation of urothelial neoplasms. Immunohistochemical staining 
for p53 was performed on formalin-fi xed paraffi n-embedded tissue sections with appropriate positive and negative control.

Results: We found 5 patients of papillary urothelial neoplasm of low malignant potential (PUNLMP), 12 cases of non-invasive 
low-grade papillaryurothelial carcinoma, and 18 patients with non-invasive high-grade papillaryurothelial carcinoma including 
10 cases of invasive urothelial carcinoma. All 5 PUNLMP cases showed negative results. 3 of 12 low-grade papillary urothelial 
carcinoma had high nuclear p53 accumulation, while all of the 16 papillary high-grade carcinomas had high p53 index. All the 
invasive urothelial carcinomas were high p53 expressor.

Conclusion: A trend of expression of p53 in urothelial neoplasm supports the notion that mutation of p53 gene might be unrelated 
to the development of urothelial neoplasms but defi nitely play a crucial role in progression of the malignancy.
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conformation.[2] Since conformation and oligomerization of p53 
are putatively important for its function, the function is probably 
changed in these cases as well.[3] p53 immunohistochemistry 
has been suggested as an aid in the diagnosis of  malignancy. 
P53 mutations are common in a variety of  human tumors, and 
homozygous loss of p53 occurs in carcinoma of the lung, colon, 
breast, and others. The frequency of  p53 mutation is lower in 
endometrial and thyroid carcinomas. To shed some light on 
p53 mutation in urothelial carcinoma, we analyzed 30 cases in 
our institution correlating immunohistochemical expression of  
p53 with regard to grade, stage, and outcome of  the patient. 
Urinary bladder carcinoma is the seventh most common cancer 
worldwide, representing 3.2% of  all adult cancers.[4] Urothelial 
carcinoma is a recurrent neoplasm with a signifi cant number of  
cases progressing to an infi ltrating and very aggressive disease. 
Identifying the prognostic factors of  progression is a challenge 
so that high-risk patients who may be a candidate for a radical 
cystectomy may be identifi ed.

The aim of  our study was to perform grading and staging 
of  urothelial neoplasms and semiquantitative analysis of  
p53 immunoreactivity in paraffin-embedded sections. 
Then, statistical correlation was done between p53 positive 
immunostaining, grade, and stage of  urothelial neoplasm.

MATERIALS AND METHODS

It was a prospective study of  45 consecutive patients of  
urothelial neoplasms attending the Department of  Urosurgery 
from March 2011 to April 2012. The patients were informed 
and consents were obtained. Urothelial neoplasms of  different 
grades were diagnosed according to the World Health 
Organization/International Society of  Urological Pathology 
(WHO/ISUP) consensus classifi cation of  urothelial neoplasm 
of  the urinary bladder. Anti-p53 mouse monoclonal antibody 
(Clone-DO7, Cell Marque, Rocklin, CA, USA) was used 
which reacted with mutant as well as a wild form of  p53. The 
immunohistochemical stain was applied on 4 μm sections of  
formalin-fi xed paraffi n-embedded tissue. Epitope retrieval 
was done in conjunction with a microwave. Immunostaining 
was evaluated by counting 500 tumor cells for each case at 
high power (x400, magnifi cation). Breast carcinoma cells were 
taken as positive control.

Samples demonstrating at least 10% nuclear reactivity were 
considered to be positive for p53. A high p53 index was 
defi ned when more than 50% or more nuclei were stained. 
Nuclear positivity between 10 and 50% was considered as 
low nuclear positivity.

RESULTS

The total of  45 cases of  transurethral bladder resection 
specimens was processed for histopathological and 

immunohistochemical analysis. The cases were tabulated 
according to the WHO/ISUP 2004 Classifi cation, and we 
found a clear trend of  high-grade lesions (total 28 of  45) in 
Indian community because of  the habit of  late presentation 
[Table 1]. p53 analysis showed high expression in all the 
10 cases of  invasive carcinomas and 16 of  18 cases of  
non-invasive high-grade urothelial carcinomas [Figure 1]. 
None of  the high-grade cases showed negative expression. 
However, only two cases of  non-invasive high-grade 
urothelial carcinoma showed low expression because of  
squamous metaplasia. 9 of  12 non-invasive low-grade 
urothelial carcinomas were low express or of  p53. All the 
cases of  PUNLMP were negative [Table 2]. Trend analysis 
showed that expression of  p53 was high in terms of  higher 
grade and invasiveness, i.e., mutation of  p53 gene might 
be unrelated to the development of  urothelial neoplasms 
but defi nitely play a crucial role in the progression of  the 
malignancy [Chart 1].

DISCUSSION

Mutated p53 gene is a common genetic abnormality in 
transitional cell carcinoma of  the bladder.[5] Wild-type p53 
protein has a short half-life, but the protein encoded by mutated 
p53 remains active for a long period. Therefore, mutation of  

Table 1: Histopathological categories of all cases
Category Number (%)
PUNLMP 5 (11.11)
Non-invasive low-grade urothelial carcinoma 12 (26.67)
Non-invasive high-grade urothelial carcinoma 18 (40.00)
Invasive urothelial carcinoma 10 (22.22)
Total case 45
PUNLMP: Papillary urothelial neoplasm of low malignant potential

Figure 1: (a) Invasive urothelial carcinoma (Hematoxylin-Eosin 
Stain, ×400). (b) Non-invasive papillary urothelial carcinoma 
(Hematoxylin-Eosin Stain, ×400). (c) High expression of p53 

in invasive urothelial carcinoma (p53 IHC, ×400). (d) Low 
expression of p53 in non-invasive papillary urothelial 

carcinoma (p53 IHC, ×400)
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p53 gene results in p53 accumulation in the cells nuclei. 
This accumulation is detectable with immunohistochemical 
methods and correlates with p53 gene mutation.[6] Several 
works have already been done in this regard.

Soni et al. worked on p53 immunohistochemistry 
in transitional cell carcinoma and dysplasia of  the 
urinary bladder and found more p53-positive cases in 
Grade II–III tumors than in Grade I tumors (P = 0.004) 
and signifi cantly more p53 positivity in stage T2–T4 tumors 
than in stage T1 tumours.[7] Serth et al. recommended p53 
immunohistochemistry as an independent prognostic factor 
for superfi cial transitional cell carcinoma of  the urinary 
bladder, since they found that 85.7% urothelial tumors 
with more than 20% of  cells positive for p53 had disease 
progression with muscle-invasive growth (P < 0.001) 
compared to the proliferative rate by immunostaining for 
proliferating cell nuclear antigen (P = 0.0033). In their 
study, the positivity of  p53 was a signifi cant indicator 
for relapse of  bladder cancer (P = 0.0029).[8] Our results 
also revealed high p53 positivity in high-grade papillary 
urothelial carcinomas and invasive carcinomas.

Mallofré et al. studied immunohistochemical expression of  
CK20, P53, and Ki67 as objective markers of  urothelial 

dysplasia. In their series, CK20 was positive through the 
full thickness of  urothelium in 72% of  cases, p53 was 
positive in 80% of  cases, and Ki67 in 94% of  cases.[9] 

Thus, immunohistochemistry was found to be a useful tool 
to distinguish between dysplastic changes from reactive 
atypia. Unfortunately, we could not fi nd any isolated case 
of  urothelial dysplasia or CIS possibly because most of  our 
patients reported late in the course of  their disease which 
is the natural trend in developing countries.

Recently, Kalantari and Ahmadnia conducted a study on 
p53 overexpression in bladder urothelial neoplasms and 
suggested that the difference of  nuclear p53 accumulation 
between PUNLMP and low- and high-grade TCC (invasive or 
non-invasive) was statistically signifi cant (P < 0.001), whereas 
the difference between invasive high-grade and non-invasive 
low-grade carcinoma was not statistically signifi cant.[10] From 
this standpoint, they justifi ed the importance of  PUNLMP 
in the new WHO/ISUP classifi cation system. We observed 
that most of  the PUNLMPs showed negative results for 
p53, but there was a signifi cant difference in p53 positivity 
in low-and high-grade urothelial neoplasm.

Gonzalez et al. worked on the prognostic value of  combined 
p53 and survivin in PT1G3 urothelial carcinoma of  the 
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Chart 1: Trend analysis of p53 index in different histopathological categories

Table 2: p53 index in different categories according to the diagnosis
p53 index Invasive urothelial 

carcinoma
Non-invasive high-grade urothelial 

carcinoma
Non-invasive low-grade urothelial 

carcinoma
PUNLMP

High 10 16 3 0
Low 0 2 9 0
Negative 0 0 0 5
Total 10 18 12 5
PUNLMP: Papillary urothelial neoplasm of low malignant potential
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urinary bladder. Tumors with the invasion of  the lamina 
propria above the level of  muscularis mucosa (or the large 
vessels present at this level) were subclassifi ed as pT1a and 
tumors with infi ltration of  deep lamina propria beyond the 
muscularis mucosa were subclassifi ed as pT1b, and it was 
seen that patients with pT1b tumors had a signifi cantly 
increased risk of  local progression and metastasis. They 
reported that percentage of  stained nuclei with p53 was 
higher for patients with tumor progression than for patients 
without tumor progression.[11]

Microvessel counts are strongly associated with recurrence 
and length of  survival in patients with bladder cancer. 
There is a signifi cant correlation between increased nuclear 
accumulation of  p53 and increased microvessel counts. One 
of  the mechanisms of  p53-mediated tumor progression 
may be the promotion of  an angiogenic response, which 
could have therapeutic applications.[8]

In our series, we found that two patients of  non-invasive 
high-grade papillary urothelial carcinoma had low 
expression of  p53 and these two tumors showed prominent 
squamous differentiation. However, it is reported in 
literature that in 15–20% of  tumors, despite p53 gene 
mutation, its product does not accumulate in the nucleus.[6] 

Some p53 gene point mutations may result in lack of  or 
severe decrease in p53 protein synthesis. On the other hand, 
in a proportion of  tumors, despite the nuclear accumulation 
of  protein, there is no mutation of  p53 gene.[5] It has been 
shown that some cellular oncogenic products like mouse 
double minute 2 lead to overexpression of  p53 without 
any detectable p53 mutation.[12,13] Thus, a p53 mutation, 
even though present in a large number of  transitional cell 
carcinomas, it represents only one event in the putative 
pathway of  the evolution of  these tumors. In early stages 
of  bladder cancer, deletion of  chromosome 9 may be the 
only genetic abnormality, suggesting an initial role in the 
development of  the urothelial cancer.[14,15] Carcinomas with 
only chromosome 9 aberration do not show progression. 
Since p53-positive immunohistochemistry is associated 
with aggressive and recurrent tumors, it possibly plays a 
role in the evolution of  the tumors to a higher grade and 
indicates the potential for progression.

CONCLUSION

Our results show that p53 protein expression is associated 
with high-grade urothelial neoplasm and advanced stage 

of  the disease, and it possibly plays a role in the evolution 
of  the tumors to a higher grade. Our data were on a small 
sample size, but the signifi cant differences we observed 
in tumor progression encourage us to perform future 
research. If  the high prognostic value of  p53 protein 
expression in urothelial neoplasm is confi rmed in larger 
prospective trials, more aggressive therapeutic strategies 
could be discussed for patients with p53-positive tumor 
specimens.
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