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Abstract: Background: Urothelial carcinomas (UC) are the most common cancers of urinary bladder responsible for a
significant proportion of cancer morbidity and mortality. In Egypt, bladder cancer is the second most common malignancy. We
did the present investigation to exhibit the clinicohistopathological highlights and to associate the p53 and Ki 67
immunoexpression with grade and stage of bladder carcinomas. Materials and Methods: sixty-two cases of bladder neoplasm were
investigated. Grading and staging was done. An immunohistochemical assay for p53 and Ki 67 was performed in altogether cases,
with relation to clinicopathological parameter. Results: There was a significant association of p53 and Ki 67 overexpression in
high grade with the epithelial type (P=0.0001) & (P=.0.01) respectively. While there was a statistically significant association of
high expression of P53 in PT1 compared to PTa and PT2 (p=0.000001). There was a significant correlation between Ki 67 in
staging pT1 (pTa + pT1/pT2, P = 0.000001; pTa/ pT1, P = 0.000001; pT1/pT2, P = 0.000002). Conclusion: The role of p53 and
Ki 67 immunohistochemical relativities in the differential diagnosis and prognosis of urinary bladder carcinomas in step with the
pathological stage and histologic grade of the neoplasm, will be understood due to unique biology and pathogenic features of these
tumors. Thus, this study supports the opinion that combined use of p53 and Ki 67 immunostaining markers may help as further
prognostic clue alongside with histologic grading and staging in bladder carcinomas.
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1. Introduction
Bladder cancer (BC) may be a heterogeneous disease. It is
the most frequent urinary tract tumor [1-2]. In 2017, more or
less seventy-nine thousand patients worldwide is going to be
diagnosed with the malignant neoplastic disease of the
urinary bladder [2]. Cystoscopy, urinary cytology and
transurethral resection (TUR) are utilized to predict the
diagnosis and follow-up in BC [3-4]. As prognostic factors
for aggressiveness in BC [3], histological grade and TNM
staging are necessary. However, there is no definite
parameter to predict BC's behavior and prognosis due to BC
heterogeneity [5-6].
P53 and Ki 67 expressions have frequently used urothelial
malignancy enzyme labels. P53 is a key tumor suppressor
gene involved in genomic balance, genotoxic stress response,
and cell cycle apoptosis stimulation. Some studies showed

correlations in urothelial bladder cancer between p53 and
tumor stage and grade [7-9].
In Egypt, bladder cancer is the second most common
malignancy and constitute a costly problem for the Egyptian
patients [10]. Indeed, this study updated the clinicopathological
characteristics of bladder carcinomas and showed the correlation
of p53 and Ki 67 with grade and stage of bladder carcinomas at
the initial presentation in Egyptian population.

2. Materials and Methods
2.1. Patients and Specimens
We included a total of 62 cases of urinary bladder
carcinomas diagnosed over the past five years in the present
study. The study has been reviewed and approved by the
Institutional Ethical Committee.
Tissue samples were received in 10% buffered formalin, as
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TURBT chips or bladder biopsy in histopathology sections
and processed. 3–5 µ thick, H and E stained sections for
histopathological assessment.
Patients were randomly selected on the basis of tissue
availability. Clinical data including patient age, microscopic
hematuria, lower abdominal pain, tumor grade, and stage
were extracted from the hospital computerized database and
patient records. Then they were revised, reassessed and
graded as reported by the guidance of the WHO-2004, and
were staged according to the TNM classification of the
American Joint committee of cancer.
2.2. Tissue Microarray Construction
A manual tissue microarray (TMA) was performed using a
mechanical pencil tip method of Shebl et al. [11] and
Soliman and Yussif [12]. Cores from a tissue of breast
carcinoma and chronic tonsillitis were also taken as a
positive internal control for p53 and Ki 67 respectively.
2.3. Immunohistochemistry
Extra 2-4 µ thick sections were taken on Poly-L lysine
coated slides. IHC examination was performed using a
Ventana Benchmark Ultra machine automated staining
system. The primary antibody used was p53 and Ki 67 (clone
DO-7, rabbit monoclonal primary antibody) (Ventana,
Tucson, AZ, USA). A check was performed for accuracy
through positive internal controls for p53 in sections of breast
carcinoma tissue and chronic tonsillitis tissue for Ki 67. For
negative controls, the primary antibody was substituted with
phosphate buffer saline in duple sections.
Nuclear positivity was seen as dark brown color on the
faint bluish background. Percentage of immunopositive cells
was determined by counting at least 1000 tumor cells in areas
of maximum positivity. The results were determined as
taking the cutoff value as 20% and split into three categories
as immunonegative, < 20% as low, and >20% as a high
expression for both immunomarkers.
2.4. Statistical Analysis
The data were subsequently studied, tabulated and
correlated with the diagnosis of histopathology. Statistical
analysis was performed using Chi-square test and Fisher's
exact test by using the statistical package for social science
SPSS version 20. P values of 0.05 or less were considered
statistically significant.

3. Results
3.1. Clinicopathologic Features
Most of the patients were males 49 cases (79%) and this
study reported only 13 cases (21%) in females with a male to
female ratio of 3.7:1. The median age of male presentation
was 54 years, while it was 61 years in females.
The age group of 71-80 years (22 cases, 35.5%) had the
maximum number of cases followed by the age group of 51-

60 years (17 cases, 27.4%). No case up to the age of 20 has
been reported. The age group of 71-80 years was mostly male
patients (17 cases), while female patients in that group were
only 5 cases (Table 1).
Clinically, the most common presentation in my study was
in 57 cases (91.9%) of gross or microscopic hematuria.
Hematuria alone was observed in 22 cases (35.5%), while its
association with symptoms of the urinary tract or lower
abdominal pain was observed in 35 cases (56.4%) and 8
cases (12.9%), respectively. There were just 5 cases of UTI
and 2 cases of lower abdominal pain alone. Only one patient
was asymptomatic and diagnosed by chance.
3.2. Histopathologic Features
The most common histological variant was urothelial
carcinoma seen in 60 cases (96.8%), followed by squamous
cell carcinoma (1 case) and adenocarcinoma (1 case). All
cases were classified as low (LG) and high grade (HG)
according to WHO-2004 recommendations. Thirteen cases
(21%) were reported as LG, while the remaining 49 cases
(79%) were reported as HG tumors, including squamous
carcinoma (Figure 2a) and adenocarcinoma. All cases were
also staged in accordance with the American Joint CancerTNM Classification Committee.
In this study, 45 patients (72.6%) revealed nonmuscle
invasive bladder carcinoma, of which 13 cases (21%) had a
stage pTa (without lamina propria invasion) and 32 cases
(53.2%) were of stage pT1 (with lamina invasion) whereas
the remaining 17 cases (25.8%) showed stage with pT2
(detrusor muscle-invasive disease) (Table 1). Patients with
stage T1 were further classified as pT1 HG (14 cases) and
pT1 LG (18 cases) according to their grade.
Table 1. Distribution pattern of bladder carcinoma patients, according to
age, gender, histologic type, grade, and stage of bladder tumors.
Characteristic
Total cases
Age Group (years)
40-50
51-60
61-70
71-80
>80
Tumor Histology
Urothelial cell carcinoma
Squamous cell carcinoma
Adenocarcinoma
Pathologic Grade
Low
High
Stage
PT a
PT 1
PT 2

Male
49

Female
13

1
12
17
17
2

3
5
0
5
0

47
1
1

13
0
0

7
42

6
7

9
28
12

4
4
5

3.3. Immunohistochemical Features
3.3.1. Ki 67 Expression
Low immunoexpression of Ki 67 in 29 cases and high
expression in 33 patients were noted in this study. LG tumors
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showed predominantly a low expression (11 cases) and HG
tumor showed a high expression (2 cases) (Figure 1b) and
(Figure 1d). All 17 cases of muscle-invasive tumors (pT2)
showed high levels of immune expression of Ki 67 including
squamous cells and adenocarcinoma (Figure 2c) and (Figure
2f).
While all patients with pTa stage showed low expression.

3

In pT1 staged carcinomas, low and high expression was
noticed in 19 and 13 cases respectively. A difference was
found to be statistically significant in terms of grading (P =
0.01; df = 1) and staging pT1 (pTa + pT1/pT2, P = 0.000001;
pTa/ pT1, P = 0.000001; pT1/pT2, P = 0.000002; df = 1)
highlighted in (Table 2).

Table 2. Distribution pattern of ki 67 immunohistochemical staining, according to histology, grade, and stage.
Ki 67
Total cases
Tumor Histology
Urothelial carcinoma
Squamous cell carcinoma
Adenocarcinoma
Pathologic Grading
Low
High
Stage
PTa
PT1
PT2

Immunonegative
0

<20%
29

>20%
33

0
0
0

29
0
0

31
1
1

0
0

11
18

2
31

0
0
0

11
18
0

2
14
17

3.3.2. P53 Expression
It was seen that, out of 62 cases of urinary bladder
carcinoma, 42 cases (67.7%) showed high p53 expression, 17
cases (27.5%) showed low p53 expression, and 3 cases (4.8%)
were immunonegative for p53. High expression of p53 was
seen mainly in HG tumors (26 cases) as compared to 16
cases of LG tumors (Figure 1a) and (Figure 1c).
Low expression was noticed in 9 patients of LG tumors and in
only 8 cases of HG tumors. This difference of p53 expression
was statistically significant (P = 0.0001; df = 1) while taking
grading into account. A maximum number of patients with high

p

0.01

0.000001

p53 expression (21 cases) was observed in stage pT1 as
compared to stage pTa (8 cases) and pT2 (14 cases).
Only three cases each of pTa and pT2 stage showed low
immunoexpression whereas stage pT1 showed 10 cases. In
terms of staging, these results were also statistically significant
(P = 0.000001; df = 1). A case of squamous cell carcinoma
showed low p53 expression, whereas, the single case of
adenocarcinoma revealed no immunoexpression (Figure 2e)
and (Figure 2b). Out of three immunonegative patients, two
were of pTa stage and one each of pT1 and pT2 stage
including a single case of HG urothelial carcinoma (Table 3).

Figure 1. (a&b) Sections of urothelial carcinoma showing low expression of both p53 & Ki67 (x400) respectively. (c&d) Sections of high expression of p53 &
Ki67 (x100) each respectively.
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Figure 2. (a) Squamous cell carcinoma (SCC)(H&E x 100). (b) Low expression of p53 in SCC (IHC, X 100). (c) High expression of Ki 67 in SCC (IHC, X, 100)
(d) Adenocarcinoma (AC of urinary bladder (H&E, X100). (e) Negative expression of p53 in AC (IHC, X 100). (f) High expression of Ki-67 of AC (IH C,
X100).
Table 3. Distribution pattern of p53 immunohistochemical staining according to histology, grade, and. Stage.
P53
Total cases
Tumor Histology
Urothelial carcinoma
Squamous cell carcinoma
Adenocarcinoma
Pathologic Grading
Low
High
Stage
PTa
PT1
PT2

Immunonegative
3

<20%
17

>20%
42

2
0
1

16
1
0

42
0
0

2
1

9
8

16
26

2
1
0

3
10
3

8
21
14

4. Discussion
BC is a heterogeneous neoplasm that ranks ninth in the
worldwide incidence of cancer with a high probability of
recurrence and progression, showing completely different
rates of metastasis and mortality, betting on tumor grade and
staging. Although the incidence of urothelial carcinomas
increases with age, smoking, exposure to petrochemicals, and
arylamines, its burden also increases in recent decades due to
the shift in smoking habits, tobacco use, industrialization,
and urbanization from developed countries to developing
countries [1, 10, 13].
However, BC occurs mostly in men, affecting three times
the number of men as women, as reported by many authors
and guidelines [1, 3, 10]. Our study had a ratio of 3.7 men for
each woman belonging to the middle to older age groups.
Similar findings was also described in other studies [9, 12-13].
In addition, hematuria was a common symptom that is

p

0.0001

0.000001

consistent with different authors' findings [13-15]. 10% or 20%
of patients with microscopic or gross hematuria are
subsequently diagnosed after evaluation as bladder
carcinoma [15].
As well as, the predominant histological variant in the
present study was urothelial carcinoma. Several authors have
also jointly printed similar data [5, 10, 13, 16-17, 20].
Adenocarcinomas and squamous cell carcinomas are rare
tumors of the bladder representing approximately 1.6% of all
carcinomas of the bladder that almost match our study.
Beltran et al. [21] jointly represented all vesical tumors as
1%-3% of their incidence.
A reliable and identical staging and grading system based
on histopathological analysis for bladder carcinomas is
important for categorizing patients for better treatment
options between institutions, and also for prognostically
stratifying them into separate groups. At first presentation,
approximately 80% of patients are diagnosed as superficial
non-muscle invasive carcinoma. In this study, non-muscle
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invasive tumors have been noted in approximately 74% of
the cases (stage Ta + T1). Similar findings have also been
reported in other studies [13, 16-18].
Therefore, the presence of detrusor muscle in the biopsy
specimen is also important to mention. Depending on the cell
atypia, polarity, epithelial thickness, and mitosis (WHO-2004
grading system), we divided urothelial carcinomas as LG and
HG.
As there is an increased risk of tumor recurrence, stage
progression, and tumor-related mortality with increasing
tumor grade and infiltration patterns, histopathological
grading and staging of urothelial carcinomas may be an
important tool in determining the disease prognosis [1-2].
However, these pathological variables have limited ability to
predict the response to treatment more than where different
treatment approaches and follow-up schedules are present.
Therefore, there is a clear need for molecular studies that can
help predict the behavior of these cases accurately.
Thus, the p53 gene is the most common gene mutation in
many tumors such as lung, breast, colon and bladder
carcinoma. It is located on chromosome 17p tumor
suppressor, and plays a role in the regulation of cell
proliferation and mutation of the cell cycle, so it is
responsible for genome stability, response to genotoxic
stimuli, and activation of apoptosis [2, 4].
Moreover, anomalies of proliferation resulting from
disruption of cell cycle regulators and also abnormal cell
proliferation can be easily detected by immunohistochemistry
using the Ki 67 labeling index, which is a measure of cell
growth fraction and also of biological malignancy
aggressiveness. Nuclear antigen Ki 67 coded on chromosome 10
by the gene is absent in resting cells (G0 phase) and therefore
exclusively positive in proliferating cell nuclei [1, 20].
In regards to this study, as this discriminating cutoff value
was more predictive in terms of tumor recurrence,
progression, and disease-free survival in some of the
previous analytical studies, we took 20% nuclear positivity as
the cutoff value for low and high p53 and Ki 67
immunoexpression [13, 24].
The significant combination of grade and stage (superficial
versus invasive muscle) with positively stained tumor cells
p53 was observed while taking the cutoff value of 20% (P=
0.0001 and P= 0.000001) (Table 3). Some other authors
noted similar behavior in the tumor grade and/or stage or
clinical outcome of this marker [13, 18, 20].
Qamar et al. found that higher p53 expression can be an
indicator of tumor progression and early failure of local
therapy, as well as early surgical intervention, especially for
superficial carcinomas. Although, the opposite results were
also described by some investigators [8-9, 13].
We also observed p53 immunonegative cases, which may
indicate the presence of inactivation of p53 or other
alternative genetic pathways in the molecular pathogenesis of
urothelial tumor. As also suggested by some previous
analyzes in alternative immunomarkers [13, 18]. There was,
also, a positive significant correlation of the Ki 67 labeling
index with histological grading and staging of urothelial
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carcinomas (P < 0.05), similarly described by other studies [8,
13, 21]. All muscle-invasive carcinomas revealed high Ki 67
immunoexpression, and no immuno-negative case was
observed either.
In our study, the percentage of positively stained p53
tumor cells ranged from 0 percent to 95.1%, and the mean
overall p53 expression value was 31.7% (pTa= 17.7%, pT1=
50%, pT2= 27.4%), whereas the median value was 37.5%.
The mean Ki 67 labeling index was 33.3% (pTa = 20.9%;
pT1 = 51.6%; pT2 = 27.4%) and the mean value was 24.2%.
We found that Ki 67's mean expression was changed with
staging more and more compared to the expression of p53. In
addition, there was more difference between pTa and pT1 (P
= 0.0001) expression of these two markers compared to pT2.

5. Conclusion
P53 and Ki 67 as cell cycle and proliferation regulative
proteins are probably capable of promoting the prognostic
ability of directly used histological grading and staging, but
because of increasing BC’s biological and clinical
heterogeneity, one marker is unlikely to predict precise
prognostic classes. Consequently, the opinion that combined
use of p53 and Ki 67 immunomarkers in carcinomas of the
urinary bladder may add further prognostic information along
with histological grading and staging. Thus, our work
corroborate with few studies [13, 24] that had similar results.
Unfortunately, due to their referral to higher centers, there
was a big problem to follow up with the patients.
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