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Abstract: Background: Urothelial carcinoma (UC) is a devastating disease with high mortality rate. Patients at same grade/ stage can
have different outcomes, which necessitate better prognostic markers for estimating the risk of progression. Aim: To assess the impact of
Her2 /Neu, C-kit, and P63 on carcinogenesis and behavior of UC. Methods: Her2/Neu, C-kit, and P63 were assessed by
immunohistochemistry in 60 cases of UC, and correlated with clinicopathological parameters. Results: Her2/Neu was expressed in 40%
of cases. It showed positive expression in 33.3% of low grade and 44.4% of high grade UC. It was expressed in 14.3%, 47.8% of noninvasive and invasive UC respectively, with significant association with grade and stage (p=0.023, <0.001 respectively). C-kit was
expressed in 46.7% of cases with significant association with both grade and stage (p <0.00). P63 was expressed in all low grade and in
66.7% of high-grade UC cases, it was expressed in all non-invasive and in 73.3% of invasive cases with significant association with
grade and stage (p =0.001, 0.001 respectively) (decreased expression with increasing grade /stage). A significant positive correlation was
detected between Her2/Neu, C-kit ( τ =+0.35 ,p=0.001), while a significant strong inverse correlation was observed between P63 and
both Her2/Neu (τ =-0.641 ,p<0.001), and C-kit (τ = -0.558 ,p<0.001). Conclusion: Her2\Neu, C-kit overexpression and loss of P63 are
important players in carcinogenesis of UC and could be considered as poor prognostic parameters. Patients must be examined for
Her2/Neu and C-kit status for selection of suitable candidates for adjuvant targeted therapies.
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1. Introduction
Urothelial carcinoma (UC) is a devastating disease with high
mortality rate. It is the commonest malignancy of the urinary
tract, representing the seventh leading cause of cancer
related death worldwide [1].
Among Egyptian men, bladder cancer is the commonest
cancer, and it has mortality 4 folds higher than the rates in
USA and 2 folds higher than the rates in Europe [2].
Urothelial carcinoma is the commonest type of urinary
bladder malignancy, accounting for more than 90% of all
patients with bladder cancer [3]. In Egypt, there was a
considerable increase of UC from 16% up to 66%, to
become the commonest tumor type nowadays, with a
considerable reduction in squamous cell carcinoma (SCC)
from 76 % to about 28% [4]. This may be due to increased
exposure to etiological factors as smoking and pesticides [5].
The management of UC patients depends mainly on the
clinico-pathological parameters, such as grading and staging
of the neoplasm, as indicators of the outcome. Though, these
factors are not sufficient to expect the prognosis of the
patients and show marked divergences within the same
tumor grade or stage. This is mostly due to marked
heterogeneity of the cells of bladder malignancy [6]. Many
researches are being carried out to develop new molecular
methods that can help in the diagngnosis of the tumor at an
initial stage, improve outcome of high risk patients and
clinical managing [7]. Although at first hopeful, the majority
of these methods are not adequately sensitive or specific
which require the development of further molecular markers
that are more sensitive in expecting patient’s outcome and
consequently improving the surveillance of bladder cancer
in clinical setting [8].

Human epidermal growth factor receptor 2 (HER2), is a
type-I trans-membrane growth factor receptor. It is placed
on chromosome 17q21, and plays a significant role in
cellular divisions and tumorigenesis [9]. The role of Her 2
/Neu has been most studied in cancer breast, in which active
Her 2 /Neu is overexpressed in 18-22% of cases, correlating
with poor prognosis [10]. Overexpression of Her 2 /Neu has
been noticed in numerous malignancies, such as lung
malignancy [11], ovarian cancer [12], colon cancer [13] and
salivary gland cancer [14].
However, the prognostic value of Her2/Neu status in UC
remains uncertain. Several studies showed that higher Her2
/Neu expression levels are associated with poor prognosis
[15, 16]. In contrast, other analysis showed only limited
or no prognostic significance of Her2/Neu expression
[17,18,19]. The C-kit is a proto-oncogene encoding a 145160 KDA, type III transmembrane tyrosine kinase receptor
named as c-KIT or CD 117 [20]. Appearance of C-kit is
important in the growth of some kinds of cells, such as germ
cells, interstitial cells of Cajal, erythrocytes, and mast cell
[21]. Amplifications of C-kit has been noticed in numerous
malignancies, such as gastrointestinal stromal tumor, small
cell carcinoma of the lung and carcinoma of breast,.
However, neoplastic development or progression of bladder
cells may express cell surface proteins and activation of
kinases [22].
P63 is a transcriptional factor that belongs to the family of
p53 and shares structural homology with p53. The gene
encoding P36 protein is localized on chromosome 3q27-29
[23]. P63 is a marker of basal epithelial cells that is essential
for normal growth of numerous epithelial tissues such as
bladder and prostatic tissues [24]. Different researches
enrich the theory that P63 can work as a tumor suppressor as
its amplification is accounting for stimulation of P53
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responsive genes resulting in cell cycle stoppage and
apoptosis. Furthermore, it could also mediate apoptosis by
activating the complexes of death receptor (CD95, TRAIL)
and the death pathway of the mitochondria (BAX, APAF1)
[25].
Impaired P63 expression is thought to be a prognostic
marker along with the well-established prognostic factors,
such as TNM stage [26]. In this work, we aimed to assess
the expression of her2 /Neu, C-kit, and P63 in UC and
correlate their immunohistochemical expressions with the
pathological parameters to identify their impact on tumor
behavior and carcinogenesis.

2. Material and Methods
Material
The specimens of the current study were obtained from UC
cases admitted to The Urology Department and referred to
the Pathology Laboratory at Zagazig University hospital, in
the period between May 2015 and June 2016.The total
number of the studied cases was 60 , divided into 24 cases
low-grade UC, 36 cases high-grade UC, 14 non-invasive
UC and 46 invasive UC. Clinical data were obtained from
the referral clinical reports. The biopsies were obtained by
either transurethral resection (TUR)(45 cases) or radical
cystectomy (15 cases). Each case in the study was stained by
routine H&E stain to evaluate the diagnosis. The grading
and staging were assessed following the tumor classification
of World Health Organization 2004[27] and American Joint
Committee on Cancer 2010[28], respectively.
Immunohistochemistry
The immunohistochemical staining procedure was
performed
according
to
streptavidin–biotin
immunoperoxidase method (Dako-Cytomation, Glostrup,
Denmark). Sections were cut in 3–5 µm thickness from the
formalin-fixed-paraffin-embedded blocks, put on positively
charged slides followed by removal of the paraffine with
aid of xylene, and rehydrated using graded alcohol.
Thereafter, tissue sections were heated in buffered citrate
(pH 6.0) for about 20 minutes, and then washed in PBS (pH
7.3). After that, endogenous peroxidase activity was
stopped with 6% H2O2 in methanol. Then, the slides were
incubated overnight with mouse monoclonal antibodies
against Her2/Neu (Clone e2-4001,catalog no.MS-730R7,Lab vision, California,USA, ready to use) , monoclonal
antibody against C-kit (Clone 104D2, Dako Denmark,
1:200) and a mouse monoclonal P63 antibody (Clone 4A4,
catalog # (CM163A, B, C, H. BIOCARE MEDICAI, 1:100)
.After rinsing in PBS, slides were immersed with a biotinconjugated secondary antibody (Lab vision Corporation,
Fermont, USA). DAB was used as a chromogen and
Mayer’s hematoxylin as a counter stain, and then the slides
were washed with distilled water and PBS. Positive and
negative controls were stained with the same setting of the
studied cases. The negative controls were done using the
same tissue with the omission of the primary antibody.

than 10% of the neoplastic cells; 1+, partial faint membrane
staining in more than 10% of the neoplastic cells; 2+,
complete weak to moderate staining in more than 10% of
the tumor cells; 3+, complete strong membrane staining
detected in more than 10% of the neoplastic cells. Score 0
and +1 were regarded as negative, while scores of 2+ and 3+
were regarded as positive for Her 2/Neu[29].
C-kit immunostaining:
C-kit was expressed
heterogeneously as membranous and /or cytoplasmic
staining and evaluated depending on the extent and intensity
of the staining, as follow: no staining, weak (less than 10%
of the selected area); moderate (10%-49% of the selected
area) , strong ( intense staining in 50% or more of the
selected area). Cases were divided as negative, (The
negative and weak) C-kit expression groups, and positive
(The moderate and strong) C-kit expression group [30].
P63 immunostaining: The tissue sections were inspected by
bright field microscope to evaluate the immunostaining
positivity by the percentage of positive cells and staining
intensity in at least 3 different areas. Positive cells for P63
were recognized by the existence of nuclear staining.
Nuclear P63 immunoreactivity was assesed with a 12-point
calculated scoring system. First, the percentage of positive
cells in each area was scored using a 5-point scale: 0 for
<5%, 1 for 5-25%, 2 for 25-50%, 3 for 50-75%, and 4 for
over 75%. Second, the intensity of positive cells was scored
using a 3-point scale: 0 for negative, 1 for weak, 2 for
moderate, and 3 for strong staining, then, the total score for
each area was calculated by multiplying the percentage of
positive cells by the intensity of staining score. Finally, the
results were grouped as negative (0-1), weak (2-3), moderate
(4-6) and strong (7-12) [31].
Statistics
Continuous variables were expressed as mean ± SD &
median (range), and the categorical variables were
expressed as a number (percentage). Continuous variables
were checked for normality using Shapiro-Wilk test. To
compare between more than two category of non-normally
distributed variables, Kruskal Wallis H test was used.
Percentage of categorical variables was compared by the use
of Pearson’s Fisher's exact test or Chi-square test. Trend of
change in distribution of relative frequencies between
ordinal data were compared using Chi-square test for trend.
Strength of relationship between immunohistochemical
staining for Her2/Neu, C-kit and P63 were determined by
computing Kendall's tau-b correlation coefficient, (+) sign
was used as pointer for direct relationship & (-) sign was
used as pointer for inverse relationship, also values near to
1 was indicator for strong relationship & values near 0 was
indicator for weak relationship. A p-value <0.05 was
regarded significant. All statistics were performed by the
use of SPSS 22.0 for windows (SPSS Inc., Chicago, IL,
USA) and MedCalc windows (MedCalc Software bvba 13,
Ostend, Belgium).

3. Results
Assessment of immunohistochemistry:
Her2/Neu immunostaining: Her2/Neu staining was assesed
according to membranous staining pattern and intensity as
follow: 0, negative staining or membrane staining in less

Clinicopathological parameters:
This study involved 60 specimens of urinary bladder UC,
the age range of the studied patients was 44-76 years, mean
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age was 62.07±7.46 years, and median age was 61 years.
48/60 (80%) were males and 12/50 (20%) were females. 46
cases were diagnosed as invasive UC and 14 cases were
diagnosed as non-invasive UC, 24/60 of cases were low
grade and 36 cases were high grade. Tissue specimens were
obtained by TUR in 45 cases (75%) and by radical
cystectomy in 15 cases (25 %); all were studied for of Her2
/Neu,
C-kit,
and
P63
immunoexpression.
The
Clinicopathological parameters of our studied cases are
summarized in Table 1.

high grade UC, it was positive in 16/36 of cases with 33.3%
showing score 3 expression. As regarding the stage,
Her2/Neu showed positive expression in only 2 cases out of
14 cases of non –invasive UC, while it was positive in 22/46
cases (47.8% ) of invasive UC ,and there was a statistically
significant difference between stages (p <0.001). In contrast,
patient’s age and sex did not show any significant
relationship with the expression of Her 2/Neu (p = 0.23, 0.1
respectively) (Figure1, Table 2).

Table 1: Clinicopathological features and
immunohistochemical staining in 60 patients with bladder
urothelial carcinoma
Characteristics
Age (years)
Mean ± SD
Median (Range)
≤ 60 years
> 60 years
Sex
Male
Female
Grade
Low grade
High grade
Stage
Non-invasive (Ta)
Invasive
T1
T2a
T2b
T3
Her2/Neu
Negative
0
+1
Positive
+2
+3
C-kit
Negative
Negative
Weak
Positive
Moderate
Strong
P63
Negative
Weak
Moderate
Strong

Number.

28
32

Percent
62.07 ±7.46
61.00 (44-76)
46.7%
53.3%

48
12

80%
20%

24
36

40%
60%

14
46
10
2
14
20

23.3%
76.7%
16.7%
3.3%
23.3%
33.3%

36
12
24
24
10
14

60%
20%
40%
40%
16.7%
23.3%

32
18
14
28
12
16

53.3%
30%
23.3%
46.7%
20%
26.7%

12
12
16
20

20%
20%
26.7%
33.3%

(a)

Categorical variables were expressed as number
(percentage)
Continuous variables were expressed as mean ± SD &
median (range)

4. Immunohistochemical Results
1- Immunohistochemical expression of Her2/Neu: Among
the 60 cases of UC, 24 cases (40%) expressed positivity for
Her2/Neu. There was a significant correlation between
Her2/Neu expression and the grade of the tumor (p=0.023),
where among low grade tumors, it was overexpressed in
8/24 (33.3%) cases, but negative in 16/24 (66.7%) cases. In

(b)

(c)
Figure 1: Immunohistochemical expression of
Her2/Neu in bladder urothelial carcinoma:(a) Low
grade urothelial carcinoma showing partial faint
membranous immunoreactivity for Her2/Neu (Sccore
+1).(x200). (b)High grade urothelial carcinoma showing
complete moderate membranous immunoreactivity for
Her2/Neu (Sccore +2).(x400). (c)High grade urothelial
carcinoma showing complete strong membranous
immunoreactivity for Her2/Neu (Sccore +3).(x400)
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Table 2: Relation between clinicopathological features and immunohistochemical expression of Her2/Neu in 60 patients with
bladder urothelial carcinoma
All
(N=60)
Characteristics
Age (years)
Mean ± SD
Median (Range)
≤ 60 years
> 60 years
Sex
Male
Female
Grade
Low grade
High grade
Stage
Non-invasive (Ta)
Invasive
T1
T2a
T2b
T3
C-kit
Negative
Negative
Weak
Positive
Moderate
Strong
P63
Negative
Weak
Moderate
Strong

No. (%)

Negative
(N=36)
No. (%)

0
(N=12)
No. (%)

Her2/Neu
+1
Positive
(N=24)
(N=24)
No. (%)
No. (%)

+2
(N=10)
No. (%)

+3
(N=14)
No. (%)

p-value

62.1 ±7.46
61 (44-76)

60.8 ±6.61 62.5 ±5.74 60 ±6.96
63.9±8.39 62 ±5.69 63.1 ±10.03
0.079
60 (47-75) 61 (57-74) 59.5 (47-75) 63 (44-76) 64 (59-75) 62 (44-76)

28 (46.7%)
32 (53.3%)

20 (71.4%)
16 (50%)

6 (21.4%)
6(18.8%)

14 (50%)
10 (31.3%)

8 (28.6%)
16 (50%)

2 (7.1%)
8 (25%)

48 (80%)
12 (20%)

26 (54.2%)
10 (83.3%)

10(20.8%) 16 (33.3%)
2 (16.7%) 8 (66.7%)

22(45.8)
2 (16.7%)

8 (16.7%) 14 (29.2%) 0.100‡
2 (16.7%)
0 (0%)

24 (40%)
36 (60%)

16 (66.7%)
20 (55.6%)

8 (33.3%)
4 (11.1%)

8 (33.3%)
16 (44.4%)

8 (33.3%) 6 (25%)
2 (8.3%) 0.023‡
16 (44.4% 4 (11.1%) 12 (33.3%)

14 (23.3%)
46 (76.7%)
10 (16.7%)
2 (3.3%)
14 (23.3%)
20 (33.3%)

12 (85.7%)
24 (52.2%)
6 (60%)
2 (100%)
8 (57.1%)
8 (40%)

8 (57.1%)
4 (8.7%)
2 (20%)
0 (0%)
0 (0%)
2 (10%)

4 (28.6%)
20 (43.5%)
4 (40%)
2 (100%)
8 (57.1%)
6 (30%)

2 (14.3%)
22(47.8)
4 (40%)
0 (0%)
6 (42.9%)
12 (60%)

2 (14.3%)
0 (0%)
8 (17.4%) 14 (30.4%)
4 (40%)
0 (0%) <0.001§
0 (0%)
0 (0%)
2 (14.3%) 4 (28.6%)
2 (10%)
10 (50%)

32 (53.3%)
18 (30%)
14 (23.3%)
28 (46.7%)
12 (20%)
16 (26.7%)

24 (75%)
12 (66.7%)
12 (85.7%)
12 (42.9%)
8 (66.7%)
4 (25%)

8 (25%)
6 (33.3%)
2 (14.3%)
4 (14.3%)
4 (14.3%)
0 (33.3%)

16 (50%)
6 (33.3%)
10 (71.4%)
8 (28.6%)
4 (33.3%)
4(25%)

8 (25%)
6 (33.3%)
2 (14.3%)
16(57.1)
4 (33.3%)
12 (75%)

6 (18.8%) 2 (6.3%)
4 (22.2%) 2 (11.1%)
2 (14.3%)
0 (0%) 0.001§
4 (14.3%) 12 (42.9%)
2 (16.7%) 2 (16.7%)
2 (12.5%) 10 (62.5%)

12 (20%)
12 (20%)
16 (26.7%)
20 (33.3%)

0 (0%)
6 (50%)
12 (75%)
18 (90%)

0 (0%)
0 (0%)
2 (12.5%)
10 (50%)

0 (0%)
12 (100%) 4 (33.3%)
6 (50%)
6 (50%)
0 (0%)
10 (62.5%) 4 (25%)
4 (25%)
8 (40%)
2 (10%)
2 (10%)

6 (21.4%) 0.230‡
8 (25%)

8 (66.7%)
6 (50%) <0.001§
0 (0%)
0 (0%)

Categorical variables were expressed as number (percentage), continuous variables were expressed as mean ± SD & median
(range); Kraskall Wallis H test; ‡ Chi-square test; § Chi-square test for trend; p<0.05 is significant
2- Immunohistochemical expression of C-kit: Regarding
immunohistochemical expression of C-kit, cases were
alienated into 2 groups: Negative (the negative and weak) Ckit expression group, and positive (the moderate and strong)
C-kit expression group.
It was negative in 53.3% of cases and positive in 46.7% of
cases. There was a significant association between the tumor
grade and c-kit expression where it was positive in
4/24(16.7%) of low grade cases compared to 24/36(66.7%)
of high grade cases with a statistically significant

relationship (p<0.001). As regards the relationship between
C-kit and stage, it tends to be less expressed in non-invasive
cases
compared to invasive UC with a statistically
significant difference (p<0.001), as it showed positivity in
only 2 cases out of 14 cases of non-invasive bladder
carcinoma (14.7%), while it was positive in 56.5% of
invasive cases, with 80% of T3 cases showing strong
expression .C-kit expression was also correlated with
patient’ age (p=0.015) and sex (p=0.011) (Figure 2,Table
3).
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(a)

(b)

(c)
(d)
Figure2: Immunohistochemical expression of C-kit in bladder urothelial carcinoma: (a) Low grade urothelial
carcinoma showing weak cytoplasmic immunoreactivity for C-kit. (b) Low grade urothelial carcinoma showing
moderate cytoplasmic and membranous immunoreactivity for C-kit. (c) High grade urothelial carcinoma showing
strong cytoplasmic and membranous immunoreactivity for C-kit. (d) High grade urothelial carcinoma showing strong
cytoplasmic immunoreactivity for C-kit. (x400)
Table 3: Relation between clinicopathological features and immunohistochemical expression of C-kit in 60 patients with
bladder urothelial carcinoma
Characteristics

All
(N=60)
No. (%)

Age (years)
Mean ± SD
Median (Range)
≤ 60 years
> 60 years
Sex
Male
Female
Grade
Low grade
High grade
Stage
Non-invasive (Ta)
Invasive
T1
T2a
T2b
T3
Her2/Neu
Negative
0
+1
Positive

Negative
(N=32)
No. (%)

Negative
(N=18)
No. (%)

Weak
(N=14)
No. (%)

C-kit
Positive
(N=28)
No. (%)

62.1 ±7.46 63.2 ±6.78 65.3±6.25 60.4±6.63 60.8±8.11
61 (44-76) 61 (53-76) 64 (57-76) 59 (53-75) 61 (44-75)
28 (46.7%) 14 (50%)
4 (14.3%) 10(35.7%) 14 (50%)
32 (53.3%) 18 (56.3%) 14 (43.8%) 4 (12.5%) 14 (43.8%)
12 (25%)
2 (16.7%)

No. (%)

Strong
(N=16)
No. (%)

58.2±5.70
60 (47-63)
6 (21.4%)
6 (18.8%)

62.8±9.22
61 (44-75)
8 (28.6%)
8 (25%)

Moderate (N=12)

48 (80%)
12 (20%)

26 (54.2%) 14 (29.2%)
6 (50%)
4 (33.3%)

22 (45.8%)
6 (50%)

6 (12.5%)
6 (50%)

16(33.3)
0 (0%)

24 (40%)
36 (60%)

20 (83.3%) 16 (66.7%) 4 (16.7%) 4 (16.7%)
12 (33.3%) 2 (5.6%) 10 (27.8%) 24 (66.7%)

4 (16.7%)
8 (22.2%)

0 (0%)
16 (44.4

14 (23.3%) 12 (85.7%) 10 (71.4%) 2 (14.3%) 2 (14.3%)
46 (76.7%) 20 (43.5%) 8 (17.4%) 12 (26.1%) 26 (56.5%)
10 (16.7%)
8 (80%)
6 (60%)
2 (20%)
2 (20%)
2 (3.3%)
2 (100%)
0 (0%)
2 (100%)
0 (0%)
14 (23.3%) 8 (57.1%) 2 (14.3%) 6 (42.9%) 6 (42.9%)
20 (33.3%)
2 (10%)
0 (0%)
2 (10%)
18 (90%)

2 (14.3%)
10(21.7%)
2 (20%)
0 (0%)
6 (42.9%)
2 (10%)

0 (0%)
16 (34.8)
0 (0%)
0 (0%)
0 (0%)
16 (80%)

8 (22.2%)
4 (33.3%)
4 (16.7%)
4 (16.7%)

4 (11.1%)
0 (0%)
4 (16.7%)
12 (50%)

p-value

0.015
0.048‡
0.011‡
<0.001‡

<0.001§

0.001§
36(60%)
12 (20%)
24 (40%)
24 (40%)

24 (66.7%) 12 (33.3%) 12 (33.3%) 12 (33.3%)
8 (66.7%)
6 (50%)
2 (16.7%) 4 (33.3%)
16 (66.7%)
6 (25%)
10 (41.7%) 8 (33.3%)
8 (33.3%)
6 (25%)
2 (27.8%) 16 (66.7%)
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+2
+3
P63
Negative
Weak
Moderate
Strong

10 (16.7%)
14 (23.3%)

6 (60%)
2 (14.3%)

4 (40%)
2 (14.3%)

2 (20%)
0 (0%)

4 (40%)
12 (85.7%)

2 (20%)
2 (14.3%)

2 (20%)
10 (71.4)

12 (20%)
2 (16.7%)
12 (20%)
4 (33.3%)
16 (26.7%) 10 (62.5%)
20 (33.3%) 16 (80%)

0 (0%)
2 (16.7%)
4 (25%)
12 (60%)

2 (16.7%)
2 (16.7%)
6 (37.5%)
4 (20%)

10 (83.3%)
8 (66.7%)
6 (37.5%)
4 (20%)

0 (0%)
4 (33.3%)
4 (25%)
4 (20%)

10(83.3)
4 (33.3%)
2 (12.5%)
0 (0%)

0.001§

Categorical variables were expressed as number (percentage), continuous variables were expressed as mean ± SD & median
(range);
Kraskall Wallis H test; ‡ Chi-square test; § Chi-square test for trend; p<0.05 is significant.
3- Immunohistochemical expression of P63: P63 was
expressed in 34/46 cases of invasive UC (73.9%) with
variation in its expression as it was strongly expressed in
10/46 (21.7%), moderately expressed in 12/46 (26.1%),
weakly expressed in 12/46 (26.1%) and was negative in
12/46 (26.1%) of cases. P63 was expressed in all noninvasive UC cases, as it was strongly expressed in 10/14
(71.4%), moderately expressed in 4/14 (28.6%) of cases.
P63 showed variation in its expression in high-grade UC,
as it was strongly expressed in 6/36, moderately expressed
in 10/36, weakly expressed in 8/36 and was not expressed in
12/36 (33.3%) of cases, while it was expressed in all low
grade cases with strong expression in 14/24, moderate
expression in 6/24 cases, weak expression in 4/24 cases.
There was a statistically significant correlation between P63
expression and tumor grade (p =0.001) and tumor stage

(p<0.001) (decreased expression with increasing grade and
stage). There was a statistically significant association
between P63 expression and age (p=0.012), but was not
significant with sex (p=0.105) (Figure 3, Table 4).
4- Correlation between Her2/Neu, C-kit and P63
immunohistochemical expressions: Based on correlation
analysis of markers expression among the studied cases,
using Kendall's tau-b correleation coefficient, a significant
positive correlation was detected between Her2/Neu and Ckit expression ( τ tau correleation coefficient = +0.35
,p=0.001), while a significant strong inverse correlation was
detected between P63 and both Her2/Neu ( τ tau correleation
coefficient =-0.641 ,p<0.001), and C-kit ( τ tau correleation
coefficient =-0.558 ,p<0.001) (Table 5).

Table 4: Relation between clinicopathological features and immunohistochemical expression of P63 in 60 patients with
bladder urothelial carcinoma
Characteristics

All
(N=60)

Negative
(N=12)
No. (%)

No. (%)
Age (years)
Mean ± SD
62.07±7.46 63.0±10.75
Median (Range)
61.0 (44-76) 64.00 (44-75)
≤ 60 years
28 (46.7%) 6 (21.4%)
> 60 years
32 (53.3%) 6 (18.8%)
Sex
Male
48 (80%)
12 (25%)
Female
12 (20%)
0 (0%)
Grade
Low grade
24 (40%)
0 (0%)
High grade
36 (60%)
12 (33.3%)
Stage
Non-invasive (Ta) 14(23.3%)
0 (0%)
Invasive
46 (76.7%) 12 (26.1%)
T1
10 (16.7%)
0 (0%)
T2a
2 (3.3%)
0 (0%)
T2b
14 (23.3%) 2 (14.3%)
T3
20 (33.3%)
10 (50%)
Her2/Neu
Negative
36 (60%)
0 (0%)
0
12 (20%)
0 (0%)
+1
24 (40%)
0 (0%)
Positive
24 (40%)
12 (50%)
+2
10 (16.7%)
4 (40%)
+3
14 (23.3%) 8 (57.1%)
C-kit
Negative
32(53.3%)
2(6.3%)
Negative
18(30%)
0(0%)
Weak
14(23.3%)
2 (14.3%)
Positive
28(46.7%) 10 (35.7%)
Moderate
12(20%)
0 (0%)
Strong
16(26.7%) 10 (62.5%)

P63
Weak
Moderate
(N=12)
(N=16)
No. (%)
No. (%)

Strong
(N=20)
No. (%)

60.33±8.91 62.88 ±5.85 61.9±5.47
60 (47-76) 62.50 (53-75) 59.50 (57-74)
8 (28.6%)
2 (7.1%)
12 (42.9%)
4 (12.5%) 14 (43.8%)
8 (25%)

p-value
0.385
0.012‡

0.105‡
10 (20.8%)
2 (16.7%)

10 (20.8%)
6 (50%)

16 (33.3%)
4 (33.3%)

4 (16.7%)
8 (22.2%)

6 (25%)
10 (27.8%)

14 (58.3%)
6 (16.7%)

0 (0%)
12 (26.1%)
0 (0%)
0 (0%)
6 (42.9%)
6 (30%)

4(28.6%)
12 (26.1%)
2 (20%)
2 (100%)
4 (28.6%)
4 (20%)

10 (71.4%)
10 (21.7%)
8 (80%)
0 (0%)
2 (14.3%)
0 (0%)

6 (16.7%)
0 (0%)
6 (25%)
6 (25%)
0 (0%)
6 (42.9%)

12 (33.3%)
2 (16.7%)
10 (41.7%)
4 (16.7%)
4 (40%)
0 (0%)

18(50%)
10 (83.3%)
8 (33.3%)
2 (8.3%)
2 (20%)
0 (0%)

4 (12.5%)
2 (11.1%)
2 (14.3%)
8 (28.6%)
4 (33.3%)
4 (25%)

10 (31.3%)
4 (22.2%)
6 (42.9%)
6 (21.4%)
4 (33.3%)
2 (12.5%)

16 (50%)
12 (66.7%)
4 (28.6%)
4 (14.3%)
4 (33.3%)
0 (0%)

0.001‡

<0.001§

<0.001§

<0.001§

Volume 6 Issue 2, February 2017
www.ijsr.net
Licensed Under Creative Commons Attribution CC BY
Paper ID: ART2017540

DOI: 10.21275/ART2017540

33

International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391
Categorical variables were expressed as number (percentage), continuous variables were expressed as mean ± SD & median
(range);
 Kraskall Wallis H test; ‡ Chi-square test; § Chi-square test for trend; p<0.05 is significant.
Table 5: Correleation between Her2/Neu, C-kit and P63 immunohistochemical expression in 60 patients with bladder
urothelial carcinoma
Her2/Neu
C-kit
P63
τ
p-value
τ
p-value
τ
p-value
Her2/neu
----+0.350 0.001 -0.641 <0.001
C-kit
+0.350 0.001
-----0.558 <0.001
P63
-0.641 <0.001 -0.558 <0.001 -----

τ tau correleation coefficient; p<0.05 is significant

(a)

(b)

Figure 3: Immunohistochemical expression of P63 in bladder urothelial carcinoma: (a) Low grade urothelial
carcinoma showing strong nuclear immunoreactivity for P63. (b)High grade urothelial carcinoma showing moderate
nuclear immunoreactivity for P63. (x400)

5. Discussion
Cancer of the bladder is the fourth most common
malignancy in males worldwide, and about 74,700 newly
reported cases and 15,600 mortality due to urinary bladder
carcinoma have been reported only in the USA during 2014
[32]. About 70 % of newly reported cases with UC of the
bladder presented with low-grade carcinoma with no muscle
invasion, of which 30% up to 70 % may recur, and about
one-third of carcinoma may advance to high-grade or
muscle-invasive bladder carcinoma. Cases diagnosed at the
same grade or stage can have variant outcomes, which
necessitate superior molecular markers for prognosis than
existing clinical parameters for estimating the possibility of
cancer advancement in these cases [33].
In our study, we address Her2/Neu, C-kit and P63 as
important players in UC progression. The present research
illustrates the expression of these markers in UC, followed
by
illustrating
the
association
between
their
immunohistochemical expression and clinicopathological
parameters.
Recently, immunohistochemical researches on UC have
focus centered on the assessment of molecular markers
responsible for the control of cellular cycles, to detect the
predictive factors of these tumors. The prognostic

significance of Her2/Neu in carcinoma of the bladder has
not yet been fully recognized; though, in cancer breast, the
achievement of trastuzumab therapy has stimulated attention
in discovering the ability of applying this therapy on patients
with UC [34].
There is wide range of Her 2/Neu immunohistochemical
expression in UC , however, numerous researches that used
immunohistochemistry in assessing the overexpression of
Her2/Neu in these tumors, have shown a wide range of
positivity in contrast to researches on the analysis of gene
[34,35]. This may be explained by the fact that, the
overexpression of Her2/Neu can develop through a mixture
of two mechanisms. Firstly, is amplification of gene but this
is uncommon in UC [36]. Secondly, is transcription up
regulation that points to a growth factor nature of the
Her2/Neu protein. Thereafter, greater amounts of
transcription factor, even without amplification of gene leads
to increase the expression of Her2/Neu protein [37,38].
In our research, Her 2/Neu expression was evaluated using
immunohistochemistry (IHC), the method most frequently
utilized for its assessment in breast carcinoma. There was a
positive staining of Her2/Neu in 24/60 (40%) of studied
carcinomas. This result is in concordance with previously
related studies [34, 35, 39, 40], approving the competence of
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immunohistochemistry in the evaluation of Her2/Neu status
in UC.
Overexpression of Her2/Neu in breast, liver, ovarian,
pancreatic and prostate malignant tumors, has been linked to
poor outcomes [41].However, marked variation in the
prognostic role of immunoexpression of Her2/Neu in UC
was found in the results of previous related researches. Thus,
although numerous researches [36, 42, 43], have detected a
negative prognostic significance and an aggressive role of
Her2/Neu expression in UC, others [41, 44], have not found
any poor prognostic association. However, others [45, 46],
have reported a better clinical outcome with Her2/Neu
expression. In the current study, overexpression of Her2/Neu
displayed a significant association with tumor grade
(p=0.023) and the depth of tumor invasion (p <0.001), with
more prevalent overexpression in deeply invasive and high
grade tumors, pointing to the aggressive nature of the tumor
cells. This is in concordance with the reports of numerous
studies [41, 42, 43, 47, 48, 49], in which overexpression of
Her 2/Neu signified the poor prognosis of the tumor. We
reported no association between the expression of Her2/Neu
and patient gender or age in our cohort (P = 0.1, 0.23
respectively), in agreement with El Gehani et al. [34]
These differences in the frequency and prognostic
significance of Her2/Neu expression in bladder UC may be
clarified by variant
methods of assessment (gene
amplification and protein overexpression), or using variant
techniques (fluorescence in situ hybridization, and
immunohistochemistry), variant clones of primary
antibodies used and also different methods for scoring of
IHC positivity [34,47].
Our analysis recommend that the expression of Her 2/Neu
can present additional data for prognosis of bladder
carcinoma cases, being more expressed in large percentage
of patient in association with unfavorable outcome.
Furthermore, bladder cancer cases must be checked for Her
2/Neu status for proper selection of patients who can get
benefit from Her2/Neu targeted therapies following the
radical surgery.
The proto-oncogene C-kit encodes a membrane receptor
tyrosine kinase, which is linked to cell differentiation,
proliferation, and control of apoptosis. C-kit expression in
the urinary tract was described in chronic cystitis and
nephrogenic metaplasia of the epithelial cells, probably
because of mast cell migration and proliferation. However,
reports on the expression of C-kit in bladder UC and the
clinical implication of it are scarce [50].
In our study, there was a gradual increase in C-kit
expression in parallel with the increase in the grade of
tumor, where it showed positivity in 4/24(16.7%) of low
grade cases compared to 24/36 (66.7%) of high grade cases
with a significant difference (p<0.001). This fact was
consistent with Aliza et al.[50], who found a significant
difference between the tumor grade and C-kit positivity (p=
0.001).
On the contrary, others [51] reported that
overexpression of C-kit is not correlated with tumor grade.
Furthermore, a significant association between C-kit
expression in bladder carcinomas, and advanced tumor stage

(depth of invasion) was noticed. The more invasive tumors
(T2, T3) showed overexpression of C-kit than superficial
tumors (Ta and T1), as it showed positivity in only 2 cases
out of 14 cases of non-invasive UC (14.7%),while it was
positive in 56.5% of invasive cases, with 80% of T3 cases
showing strong expression with significant difference
between stages (p<0.001).This result was consistent with
Aliza et al.[50]. On the other hand, Pan et al.,[52] reported
no significant association between overexpression of C-kit
and tumor stage.
These findings support the function of C-kit in the
carcinogenesis of UC regarding behavior, and
aggressiveness, and thus C-kit could be considered as a poor
prognostic parameter in urinary bladder carcinoma.
Therapy with KIT tyrosine kinase inhibitors (TKIs) will be
successful only for neoplasms in which growth is stimulated
nearly by KIT action. Consequently, in choosing tumor
targets that will respond to therapy with TKIs, the best
responsive targets will be cancers for which there are data
pointing that the cells are partially or completely based on
KIT stimulation for or survival and proliferation[51].
P63 has emerged as an important player in embryonic
development, epithelial stem cell maintenance and
differentiation. In cancer biology, it has been implicated in
all steps of tumorgenesis and progression of malignancy
[53]. The gene encoding P63 protein is a one of the p53
family and have two diverse promoters that create two types
of P63 proteins; the trans activating TAP63 and the NH2terminal truncated ΔNP63[54]. P63 regulates many genes
that function in DNA repair, ∆NP63 fixes to the promoters
of the BRCA2, RAD51, and MRE11 genes that are
implicated in homologous recombination, which is one of
the most essential pathways for double-strand breaks repair.
Furthermore, P63 reacts with ATM, a key kinase that is
implicated in the detection of the breaks of DNA doublestrand [53].
It has been shown that reduced the expression of P63 is
linked to progression and advanced stages of cancer breast
[55, 65] and melanoma [57]. Elnashar et al. [31] reported
P63 expression in all normal and hyperplastic urothelium in
the areas adjacent to the tumor in their studied cases. An
earlier study at 2001 revealed that P63 is essential for the
maintenance and proliferation of epithelial progenitor cells
that generate to the mature stratified squamous epithelial
cells rather than for the maturation process itself [58]. On
the other hand, a study group reported that P63 expression
was correlated with the degree of differentiation in the
superficial lesion and with the number of cell layers which
covered the tumor papillae in muscle-invasive UC [59].
Many reports which tried to evaluate P63 role in
tumergenesis recommend that it is used in cell adhesion and
migration, thus also in processes related to these cell
abilities as metastasis. Studies that has been performed on
squamous cell carcinoma lines have suggested that P63
disruption causes upregulation of genes having a higher
potential to invasion and metastasis [60], while a more
recent study reported that TAP63 inhibits metastasis by
controlling micro RNA complex processing [61].
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In our study, P63 was expressed in 34/46 cases of invasive
UC (73.9%) with variation in its expression as strongly,
moderately or weakly expressed and was negative in 12/46
(26.1%) of cases, while it was expressed in all of noninvasive UC cases with a statistically significant relationship
(p value <0.001). These results are in agreement with other
authors [62] who found P63 expression in all cases of noninvasive UC with strong immune reaction in low grade
papillary superficial carcinoma (93%) than in high grade UC
(68%) that showed a significant reduction in P63 expression.
On the other hand, Koyuncuer in his study found no
statistically significant differnce between invasive and noninvasive UC regarding P63 expression [63].
P63 positive expression was detected in all cases of low
grade UC and in (66.7%) of high-grade UC with a
significant relationship between P63 staining and tumor
grading (p =0.001) (decreased expression with increasing
grade), this was in concordance with two studies which
concluded that P63 expression diminished in high grade
invasive UC [64, 65].
A study was conducted in 2012 concluded that it is
impossible to detect fatal tumors that invade the muscle
prospectively; however, collecting data supposes that
molecular programming that characterize the process of
epithelial-to mesenchymal transition (EMT) is implicated.
Invasive tumors are characterized by down-regulation of
P63 and E-cadherin, two epithelial markers that are regularly
presented in normal urothelium and in tumors with no
muscle invasion. These alterations are associated with upregulation of mesenchymal markers such as Zeb-1, Zeb-2,
MMP9 and vimentin, responsible for increased invasion and
migration [66].
Our results are similar to a very recent study in 2016 [31]
who reported that P63 was expressed in 28/38 cases (73.7%)
of invasive UC and in all cases of non-invasive UC, and also
in 16/17 (94%) of low-grade and in 24/33 (72.7%) of highgrade UC, with a significant relation between P63
expression and both invasion (p=0.0001) and the tumor
grade (p= 0.034), thus, P63 can be considered as a poor
prognostic marker in UC.

6. Conclusion
Our findings support the role of Her2/Neu, C-kit
overexpression and loss of P63 in the carcinogenesis of
urothelial
carcinoma
regarding
behavior,
and
aggressiveness, and thus could be considered as a poor
prognostic parameter. A significant correlation was found
between immunohistochemical expression of
Her2/Neu
and the WHO grade of urothelial carcinoma, thus Her2/Neu
as a marker can be used to aid in assessing high grade
urothelial tumors in controversial cases in which the
decision between low and high grade urothelial tumors is
crucial. Furthermore, cases with urothelial carcinoma must
be examined for Her-2/Neu and C-kit status for selection of
proper candidates who may benefit from adjuvant Her 2/Neu
and C-kit targeted therapies.
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