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ABSTRACT

Introduction: Bladder cancer is the most common malignancy
involving the urinary system and the ninth most common
malignancy worldwide. Ki-67 is a nonhistone cellular marker for
proliferation. HER2/neu is an oncogene that plays an important
role in the pathogenesis of many cancer types. In bladder
carcinoma, its clinical significance remains under-investigated
and poorly linked to the patients’ clinicopathological features
especially with no reported Egyptian study.

Aim: The aim of this work was to study the expression of HER2/
neu and Ki-67 in urinary bladder carcinoma to evaluate their
role in tumourigenesis and their correlation with other available
clinicopathological variables associated with urothelial carcinoma.

Materials and Methods: This cross-sectional study was
conducted at the Department of Pathology, Faculty of Medicine,

INTRODUCTION

Bladder cancer is the ninth most common malignancy worldwide
that is often diagnosed in older adults. It accounts for about 7%
of all new cases of cancer in men [1,2]. Many occupational and
environmental hazards are considered as risk factors for bladder
carcinoma. In Egypt, schistosomal infection is another major risk
factor because of the high prevalence of this parasite [3]. Though
it is commonly referred to “bladder cancer”, bladder neoplasms
represent a broad spectrum of disease, about 95% of bladder
tumours are of epithelial origin [4]. In developing countries particularly
in the Middle East and Africa, the majority of bladder cancers
are Squamous Cell Carcinomas and most of these cancers are
secondary to Schistosoma haematobium infection. Some studies
from Egypt have shown a reversal of this trend due to better control
of schistosomiasis in the region, whereas in other parts of Africa the
association is mostly unchanged [5].

The major prognostic factors in bladder carcinoma are the depth of
invasion into the bladder wall and the degree of differentiation of the
tumour [B]. Ki-67 is a nonhistone nuclear protein that is encoded by
the MKIi-67 gene in humans and is a cellular marker for proliferation
which is present during all active phases of the cell cycle (G1, S, G2,
and mitosis), but is absent from resting cells (GO) [7].

In urothelial carcinoma, although tumour grade and stage are
considered signs of aggressive behaviour for bladder cancer, several
reports in the literature describe a correlation between Ki-67 labeling
index with well-known prognostic factors, such as grade and stage
[8]. HER2/neu is a transmembrane receptor tyrosine kinase, and its
coding gene is located on chromosome band 17921, a known proto-
oncogene [9]. Its overexpression is associated with poor cancer
prognosis and anti-HER2/neu therapy is well established for HER2/
neu overexpressing breast cancers and gastric cancers [10,11].

In urothelial carcinomas, HER2/neu protein overexpression and gene
amplification have been reported, and some studies have shown that
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Cairo University, Egypt. Samples were paraffin blocks from 60
cases diagnosed with urothelial carcinoma underwent radical
cystectomy. Ki-67 and HER2/neu immunohistochemical
staining was done and of Ki-67 and HER2/neu Immunostaining
was recorded. The associations between Ki-67, HER2/neu
expressions and clinical and histopathological parameters of
urothelial bladder carcinoma was evaluated.

Results: The Ki-67 expression had significant association with
tumour histological grade and lymphovascular invasion (p-value
<0.05). The association of HER2/neu expression had significant
association with perineural invasion (p-value <0.05).

Conclusion: HER2/neu immunostaining was not associated

with most of the clinicopathologic prognostic factors in urothelial
bladder carcinoma.
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it has a prognostic significance in them, which is an important finding
needed to be investigated further. Some studies considered HER2/
neu as a new therapeutic target for urothelial carcinomas [12,13]. In
addition, a recent study by Kumar M found a significant correlation
between immunohistochemical expression of HER2/neu and Ki-67
and the World Health Organisation (WHQO) 2004 grade of urothelial
carcinoma and concluded that these markers can be used to aid in
assessing high grade urothelial tumours in controversial cases, in
which the decision between low and high grade urothelial tumours
is crucial [14]. Since no such previous report was done on Egyptian
population and the previous studies in general had some controversy.
So, the aim of this study was to evaluate the immunohistochemical
expression of both Ki-67 and HER2/neu in urinary carcinoma and to
correlate it with the different available clinicopathological data.

MATERIALS AND METHODS

The cross-sectional study was conducted between January 2016
and November 2018 after receiving the Institutional Medical Ethics
Committee approval. Formalin fixed paraffin blocks from 60 cases of
diagnosed urothelial carcinoma who underwent radical cystectomy
were collected from the archives of the Pathology Department,
Faculty of Medicine, Cairo University, Egypt.

Inclusion criteria: The radical cystectomy specimens specimens
diagnosed as urothelial carcinoma.

Exclusion criteria: Radical cystectomy specimens with other
causes in the urinary bladder.

The clinical data of the cases were taken from their requisition
sheets enclosed with the specimens. Serial sections were cut
from each block and were stained with Haematoxylin & Eosin
for histopathological assessment and another two sections were
mounted on charged slides for immunohistochemical staining with
monoclonal antibody against Ki-67 antigen clone MIB-1 and polyclonal
rabbit anti-human c-erbB-2 oncoprotein (HER2/neu) respectively.
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Immunohistochemical Assessment

HER-2/neu: The brown membranous staining intensity and pattern
were considered for scoring according the following scheme: O, no
staining or membrane staining observed in less than 10% of the
tumour cells; 1+, partial faint membrane staining in more than 10%
of the tumour cells; 2+, circumferential week to moderate staining
observed in more than 10% of the tumour cells; 3+, circumferential
strong membrane staining observed in more than 10% of the
tumour cells. Scores of 2+ and 3+ were considered positive for
HER2/neu [15].

Ki-67: The percentage of positive cells (labeling index, LI) was
calculated. Each slide was given a value composed of the sum
of staining intensity and the proportion of the stained cells. This
proportion was graded as:0 for 0-10% of tumour cells stained, 1
for 11-25% of cells stained, 2 for 26-50% of cells stained and 3
for >560% of cells stained. Staining intensity was graded as: 1 for
light yellow, 2 for dark yellow and 3 for brown. The final staining
Quantification value was as follows: O for negative (1-2), 1+ for mild
(8), 2+for moderate (4), and 3+ for strong (5-6) [16].

STATISTICAL ANALYSIS

All collected data were revised for completeness and consistency.
Pre-coded data was entered on the computer using "Microsoft Office
Excel Software" program (2017) for windows. Data was transferred
to the Statistical Package of Social Science Software program,
version 16.0 (SPSS) to be statistically analysed. Descriptive statistics
were used to describe variables: mean, and standard deviation for
quantitative variables. Comparison between groups was performed
using chi square test for qualitative variables. The p-value less than
0.05 were considered statistically significant.

RESULTS

The age of the patients ranged between 28 and 77 years with a
mean age of 59.57+9.39 years. Forty cases were above the age of
60 (66.67%) and 20 cases (33.33%) were below this age. Gender
distribution showed that most of the studied cases were males; 54
out of 60 cases representing (90%) with a male to female ratio was
9:1 as seen in [Table/Fig-1].

Variable Number %
<60 20 33.33
Age (Years)
>60 40 66.67
Male 54 90
Sex
Female 6 10

[Table/Fig-1]: Demographic data of the studied cases (N=60).

Distribution of the histopathologic features according to the
available data (tumour size, site, gross appearance, histologic type
and grade, multifocality, association with Bilharziasis, T stage, nodal
status, lympho-vascular invasion and perineural invasion) among
the cases is represented in [Table/Fig-2].

Histopathologic features | Number (%)
Tumour size (greatest dimension)

<4 cm 19 (32)
>4 cm 41 (68)
Tumour site within the bladder

Dome 14 (23.33)
Anterior wall 12 (20)
Posterior wall 19 (31.66)
Right lateral wall 3(5)
Left lateral wall 3(5)
Most of the walls or the whole cavity 9(15)
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Tumour gross appearance

Fungating 38 (63.33)
Ulcerative 17 (28.33)
Infiltrative 5(8.33)
Tumour histologic type of urothelial carcinoma

Conventional 50 (83.3)
Invasive papillary 4 (6.6)
With squamoid differentiation 4 (6.6)
Plasmacytoid 1(1.6)
Clear cell 1(1.6)
Histologic grade

Low grade 27 (45)
High grade 33 (59)
Association with bilharziasis

Associated 32 (563.9)
Not associated 28 (46.7)
Tumour multifocality

Unifocal 11 (18.3)
Multifocal 49 (81.2)
T stage

T1-T2 22 (36.6)
T3-T4 38 (63.3)
Nodal status

Positive 16 (26.7)
Negative 44 (73.3)
Lympho-vascular invasion

Present 33 (55)
Absent 27 (45)
Perineural invasion

Present 22 (36.7)
Absent 38 (63.3)

[Table/Fig-2]: Distribution of the histopathologic features among the cases (N=60).

Immunohistochemical expression of HER2/neu and Ki-67:
Positive HER2/neu expression was seen in 38 cases (representing
63.3%) and negative in 22 cases (36.7%) [Table/Fig-3]. Out of
60 cases, 21 (35%) of the studied cases of Ki-67 expression showed
strong expression, 20 cases (33.3%), 14 cases (23.3%), five cases
(8.3%) showed moderate, mild and negative Ki-67 expression
respectively [Table/Fig-4].
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[Table/Fig-3]: a) Positive membranous HER2/neu expression in high grade
urothelial carcinoma; 400X; b) Negative membranous HER2/neu expression in high
grade urothelial carcinoma; 400x.

The relation between HER2/neu expression and most of the studied
clinicopathologic features was insignificant except for the presence
of perineural invasion (p=0.024) [Table/Fig-5]. The relation between
Ki-67 expression and most of the studied clinicopathologic features
was insignificant except for the histologic grade of the tumour
(p<0.001) and the presence of lympho-vascular invasion (p=0.002)
[Table/Fig-6]. The relation between Ki-67 expression and HER2/neu
positivity was statistically insignificant (p-value=0.99) [Table/Fig-7].
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Total Ki-67 immunostaining N (%) o
Variable N®O | o) |1(14)|2(0) |3(21) | value
<60 20 2(10) | 6(30) | 5(25) | 7(35)
Age (Years) 15 14 0.73
>60 40 3(7.5) | 8(20) (37.5) (35)
13 17 19
Male 54 | 809 | o41) | 31.5) | 85.2)
Sex 0.73
1 2
Female 6 0 (0) (16.7) 3 (50) (33.3)
6 4 9
<4om 11 00 | e1g | @11 | @74
Tumour size 0.133
5 8 16 12
=4 om 41 (122 | (195 | 39 | (29.3)
. 14 13
Fungating 38 3(7.9 | 8(21) (36.8) | (34.2)
Tumour - -
gross . 2 3 5 7 0.13
Sedais appearance | JAVe | 17|y | (17.6) | 20.4) | (41.2)
[Table/Fig-4]: a) Strong positive nuclear Ki-67 expression in high grade urothelial Infiltrative 5 0(0) 3(60) | 1(20) | 1(20)
carcinoma; 400x; b) Moderate positive nuclear Ki-67 expression in high grade
urothelial carcinoma; 400x; ¢) Mild Ki-67 expression in high grade invasive papillary Low o7 4 13 6 4
carcinoma; 400x; d) Negative Ki-67 expression in high grade invasive papillary Tumour grade (14.8) | 48.1) | (22.2) | (14.8)
: . Histologic <0.001
carcinoma; 40x. High 14 17
grade J 33 19 | 10
grade (42.4) | (561.5)
HER2/neu immunostaining 7 15 9
Total N (%) o Association | Yes 32 161 21.9) | (46.9) | (28.1)
Variable N (60) | Negative (22) | Positive (38) | value VBV.'ltr:‘ - 4 5 o | 02
linarziasis No 28 143 7 (25) 179 459
<60 20 9 (45) 11 (55) (14.3) (17.9) | (42.9)
Age (Years) 0.344 5 5 3 4
>60 40 13 (32.5) 27 (67.5) Unifocal 11
Tumour (18.2) | (18.2) | (27.3) | (36.4) oo
Male 54 19(35.2) 35 (64.8) multifocality :
Sex 0.86 Mutifocal | 49 | 3(6.1) | 2 o
Female 6 3(50) 3(50) uit | a5 | @3a7) | 347)
<4.om 19 9 (47.4) 10 (52.6) 6 6 3
Tumour size 0.242 T1-12 22 200 | 73 | ©7.3) | (36.4)
>4 cm a1 13 (31.7) 28 (68.3) T stage 0.68
Fungating | 38 16 (42.1) 22 (57.9) T3-T4 38 | 379 |sen (31(;.18) (st)
Tumourgross I o tive 17 6 (35.3) 11(64.7) | 0.183
appearance Positive 16 162 | .2 6 6
Infiltrative 5 0(0) 5 (100) (18.8) | (37.5) | (37.9)
Nodal status 0.93
Tumour Low grade | 27 11(40.7) 18609 | Negatve | 44 | 4(9.1) (; ; ) (311 48) (314 51)
histologic grade | pjgh grade | 33 11 (33.3) 22 (66.7) ' : :
Present 27 0 (0) 5 6 16
Association with | Yes 32 9(@8.) 23(71.9) Lympho- (185) | (22.2) | (69.3)
S 0.142 vascular 0.002
bilharziasis No 28 13 (46.4) 15 (53.6) Lo 5 9 14 5
invasion
Absent 3B | (152 | @73 | 42.4) | 152
Tumour Unifocal 11 4(36.4) 7 (63.6) 2) | 79 | @24 | (8.
ltifocalit >0.99 3 5 7 7
muftifocality Multifocal 49 18 (36.7) 31(63.3) Present 22
, (13.6) | 22.7) | (31.8) | (31.8)
Perineural
T1-T2 22 11 (50) 11 (50) invasion 0.73
T stage 0.33 Absent 38 263 | .9 13 14
T3-T4 38 11 (28.9) 27 (71.1) “ | e3.7) | ©4.2) | (36.9)
Positive 16 8 (50) 8 (50) [Table/Fig-6]: Relation between Ki-67 immunostaining and clinicopathologic features.
Nodal status Neoat ) 12618) 30 (68.2) 0.2 p-value less than 0.05 statistically significant
egative . .
. Present 33 10 (30.3 23 (69.7
Lympho-vascular (809) 657 0.26 Ki-67 immunostaining N (%)
invasion Absent 27 12 (44.4) 15 (55.6) p-
HER2/neu positivity 0 1 2 3 Total | value
; Present 22 4(18.2 18 (81.8
Perineurel (8.2 818 0.024 Positive 3(7.9) | 9(23.7) | 13(34.2) | 13342 | 38
invasion Absent 38 18 (47.4) 20 (52.6) . 0.99
Negative 291) | 5(2.7) | 7(31.8) | 8@36.4) | 22

[Table/Fig-5]: Relation between HER2/neu immunostaining and clinicopathologic

features.
p-value less than 0.05 statistically significant

DISCUSSION

In Egypt, bladder cancer is considered one of the public health
problems, being the most common (17% of all cancer cases) in males;
while in females it accounts for 5%, with a male/female ratio of 3.5:1
[17]. Urothelial carcinoma is the most common type of bladder cancer
accounting for about 80% to 90% of bladder cancer worldwide.
Other types of bladder cancer such as squamous cell carcinoma
and adenocarcinoma are much less common [18]. A worldwide
considerable attention has been given to the identification of prognostic
biomarkers in urothelial carcinoma [19]. HER2/neu is considered one
of the most frequently amplified oncogenes in bladder cancer [20].
It appears to play role in the tumour pathogenesis; however, its

[Table/Fig-7]: Relation between HER2/neu positivity and Ki-67 expression.

p-value less than 0.05 statistically significant

expression is variable between different studies [21]. The prognostic
value of HER2/neu in bladder carcinoma has not yet been established;
however, the success of trastuzumab therapy in patients with breast
carcinoma has stimulated interest in exploring the potentiality of using
this therapy for patients with bladder carcinoma [22].

There are wide variations in HER2/neu expression in urinary bladder
carcinoma in the reports of different investigators, so this study
showed examined the expression of HER2/neu in Egyptian cases
with urothelial carcinoma [22-24]. In this study, HER2/neu expression
was seen in 38 cases (representing 63.3%). In an independent
study using 111 bladder carcinoma samples, demonstrated that
HER2/neu over-expression was observed in 22% of the analysed
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cohort [28]. This percentage is widely variable and could reach in
some cases a record ratio of 74% [24].

Unlike a large section of the studies in the literature that reported
significant relation between HER2/neu expression and most of the
important prognostic factors, in this study the relation between
HER2/neu expression and all the studied clinicopathologic features
was insignificant except for the presence of perineural invasion
(p=0.024) [25]. The usage of different antibodies applied for
immunohistochemistry, in addition to the inconsistent criteria set for
detecting IHC positivity may be the cause that the literature in this
field is extremely difficult to compare, and significant conclusions
are hard to comment upon, also considering geographical, racial,
and genetic differences are very important factors during results
comparison. Ki-67 is a biologic marker that can be measured
objectively in cancer and its expression can be compared after
therapeutic intervention [26]. In addition, Ki-67 expression can help
in discrimination between cases of bladder dysplasia and carcinoma
and helps in identifying cases of high-grade carcinoma [27].

Immunohistochemical assays of proliferative markers, such as the
Ki-67 is currently used worldwide by over 90% of pathologists to
diagnose bladder cancer [28]. However, the role of Ki-67 in the
prognosis of bladder cancer remains controversial. Previous studies
showed significant relations between Ki-67 expression and the
histologic grade of the tumour as well as the presence of lympho-
vascular invasion which is similar to the results in this study. It also
reported nonsignificant relation between Ki-67 expression and
HER2/neu positivity as reported in this study [25,29].

Limitation(s)
The results of this study are preliminary and were dependent upon
relatively small sample size.

CONCLUSION(S)

HER2/neu immunohistochemical expression did not correlate with most
of the studied clinicopathologic items and had no significant correlation
with the proliferative marker (Ki67), so it seems to be not as effective
prognostic marker as supported by other previous studies in urothelial
carcinoma and it may be of no therapeutic role as claimed by others.
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