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ABSTRACT 

Introduction: Increasing burden of urothelial 

bladder cancers across the world poses a significant 

health problem. Many patients who do not respond 

to conventional chemotherapy or refuse surgeries 

require advanced treatments in the form of targeted 

regimes. Her-2neu is one such upcoming gene 

which has shown positive results in bladder cancer 

cases and its combination with other drugs has 

shown very good results in resistant cases. 

Aim: To study the role of Her-2neu in urothelial 

bladder cancers along with clinico-pathological 

correlation. 

Materials and Methods: This was an 

observational prospective study carried out on 96 

trans-urethral resection bladder biopsies taken 

during elective surgeries. Histological as well as 

immunohistochemical analysis was done on all 

biopsies and statistical analysis was drawn using 

chi-square test.  

Results:  Her-2neu over expression was seen in 

57.81% of high-grade urothelial carcinomas (37 

cases) and 17.85% of low-grade carcinomas (23 

cases).Tumours with stage T2 showed over 

expression of Her-2neu in 52.94% of cases and 

38.70% cases of stage Ta and T1 showed over 

expression of Her-2neu. Both showed a significant 

correlation with p-0.01 and p- 0.007 respectively. 

Conclusion: We noted that with increasing grade 

and stage of urothelial bladder cancers there was an 

over-expression in Her-2neu positivity with 

significant correlation. Hence, anti-Her-2neu 

targeted therapies alone or in combination can 

prove very beneficial in patients of advanced or 

recurrent or resistant bladder cancers.  

Keywords: Urothelial, Carcinoma, Her2/neu, 

Targeted therapy. 

Key message: There has been an increasing trend 

in Her2 positivity with increase in urothelial cancer 

grades and hence it can be beneficial in treatment 

in upcoming times. However, more extensive 

studies on larger subjects shall be needed for exact 

incorporation of targeted therapies in cancer 

treatment regimes. 

 

I. INTRODUCTION 
Bladder cancer is a devastating disease 

and a leading cause of death worldwide. Bladder 

cancer is the commonest malignant tumour in the 

urinary system, which constitutes the 7
th

 most 

common cancer in men and 17
th

 most common 

cancer in women with male predominance and an 

estimated male to female ratio of 4:1.
1, 2

 It 

represents one of the 10 most common malignant 

tumour of the world.
2 

 

The wide array of diseases of the urinary 

bladder ranges from mild infections to very 

devastating high-grade malignancies. Usually, they 

are noticed late often because of their subtle, 

insidious course and mild symptoms like burning 

micturition, urgency or increased frequency which 

can often be seen in other physiological and 

endocrinal conditions. Hence, there is often a delay 

in the early treatment. 

 

Despite important advances in cancer 

treatment, the disease continues to pose a big 

challenge to clinicians, as patients with bladder 

cancer are apt to develop recurrence. Smoking has 

been identified as an independent adverse factor for 

recurrence.
3 

Some of the precise predictors of clinical 

course in bladder cancer are the pathological 

features such as depth of invasion, multifocality, 

history of recurrence, tumour size and tumour 

grade.
4
 

Pathological stage is the most potent 

predictor of survival in urothelial carcinomas.
4
 

The human epidermal growth factor 

receptor-2(HER2) is known to contribute to 

physiologic mechanisms of cell proliferation by an 

intrinsic tyrosine kinase activity.
5
 HER2 can 

activateintracellular pathways that promote 

proliferation, survival, mobility and invasiveness of 

tumour cells. Bladder cancer has the third highest 

rate of HER2 amplification after breast and gastric 

cancer.
6 

The present study aims to evaluate the role 

of HER2/neu expression in urothelial bladder 
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neoplasm and its correlation with tumour grade, 

stage and clinical parameters. 

Urothelial carcinoma of the urinary 

bladder carries high mortality rate and is a 

significant neoplasm. It presents both as superficial 

and muscle invasive tumours mostly in older age 

group. The superficial tumours are more common 

with a higher recurrence rate in which case they 

progress to muscle invasive tumour in 10-15% 

cases. The muscle invasive tumours are less 

common and carry a poor prognosis
.1

 

The diagnosis of bladder cancer ultimately 

depends on radiological, cystoscopic and 

pathological examination of the samples. 

Transurethral resection samples of the tumour 

maximize the histological pattern and relation of 

tumour to various layers of the bladder wall. 

Her-2neu is an oncogene located on 

chromosome 17q11.21.It is a trans membrane 

glycoprotein, member of the Epidermal Growth 

Factor (EGF) family of tyrosine kinase receptors 

encoded by Her-2/neu proto-oncogene. In normal 

circumstances, cells have low Her2 membrane 

protein content involved in proliferation, 

differentiation, angiogenesis and invasion but it 

drastically increases in carcinoma cells.  The 

activation of this gene leads to increased activity of 

a cascade of intracellular proteins which increases 

the mitotic activity and metastatic potential of the 

cell. Therefore, its expression plays an important 

role in the prognosis of patients and hence should 

always be taken into consideration.
7
 

This gene has been studied in urinary 

bladder by many authors and has been found nearly 

equally as important as in breast, pancreas, ovary 

and gastric carcinomas. The results obtained by 

different studies showed variability and this 

difference may be attributed to variation in sample 

size, different staining techniques and its 

assessment. Some observations are worthy to be 

mentioned here. 

 

ETIOLOGY AND EPIDEMIOLOGY 

The development of urinary bladder 

cancer is insidious in onset, gradually progressive 

and it depends on a variety of factors including 

environmental, genetic and infections.
4 

Amongst the etiological factors the most 

prevalent and well-established factor is smoking. 

The risk is correlated with the number of cigarettes 

smoked, the duration of smoking and the degree of 

smoke inhalation.
8
Smoking is estimated to cause 

about half of all bladder cancers in both men and 

women.
9 

In bladder cancer history of smoking, itis 

associated with the development of early onset of 

the disease and a higher tumour stage. Besidesthat, 

the tumours of grade 2 and 3 were significantly 

more in current smokers than non-smokers. The 

mean age of current smokers with grade 2 and 3 

tumours were 5.2 and 4.2 years lower than those of 

corresponding current non-smokers, respectively.
10

 

It is possible that smokers might be aware 

of the higher risk of cancer they carry and thus they 

are more likely to visit hospitals even when they 

have slight symptoms.
10

 

Besides smoking, occupational exposure 

of certain substances also lead to bladder cancer. 

Benzidine was listed as an International Agency for 

Research on Cancer risk factor for bladder cancer. 
11 

Schistosomiasis is found to be responsible 

for approximately 10% cases of bladder cancer in 

developing countries.
12

 

Studies have proven that there is an 

increased risk of developing bladder cancer in 

association with radiation therapy to the pelvis for 

ovarian, cervical and prostatic carcinomas. It 

usually occurs 5 to 10 years after the radiation 

exposure and is characteristically high grade and 

locally advanced at diagnosis.
11

 

According to the ACS, there were about 

81,180 new cases of bladder cancer in the U.S. in 

2022. This makes up around 4.2% of all new 

cancer cases that year.
13

 

There were around 17,100 deaths from 

bladder cancer in the U.S. in 2022. About 12,120 of 

these were men, and 4,980 were women.
13

 

In 2022, bladder cancer accounted for 2.8% of all 

cancer deaths.
13

 

 

II. MATERIALS AND METHODS 
This was a prospective cross sectional 

observational study carried out over a period of one 

year (2019-2020) at the Department of Pathology 

in a tertiary healthcare centre in Jaipur (Rajasthan). 

Inclusion criteria: Transurethral resection of 

bladder biopsy specimens from all the elective 

surgeries performed for patients with suspected 

bladder cancers and reported as urothelial 

carcinomas or its variants. 

Exclusion criteria: All cases of bladder cancer 

other than urothelial cancer like squamous cell 

carcinoma, adenocarcinoma, mesenchymal tumors 

or hematolymphoid tumors like lymphoma 

orleukemia.  

A total of 111 bladder biopsies were received in the 

study duration out of which 96 biopsies met the 

inclusion criteria and were included and analyzed 

as part of the study. These 96 cases included both 

new and recurrent bladder cancers biopsies 

obtained by transurethral resection. 
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Duly labeled specimens were subjected to gross 

examination that included noting external features 

and measurements in three dimensions. Tissues 

were fixed in 10% neutralbuffered formalin and 

sectioned in 2-5 micro meter slices. Haematoxylin 

and Eosin staining was done for 

histomorphological diagnosis and subsequently 

immunohistochemical markers were applied, both 

studied under light microscopy. 

A detailed examination was done on the 

histological sections to note the tumour 

configuration, presence of invasion, 

lymphovascular or perineuralinvasion, area of 

necrosis and inflammatory infiltrate. 

All the immunostained sections of different grades 

were scanned at 4X and 10 X magnifications for 

the most densely labeled areas. 

 

Interpretation of Her2-neu protein 

immunostaining: 

It was done subjectively by counting 

approximately 1000 cells selecting the maximum 

positive area with strongest positive intensity and 

expressing it in percentage. 

 

Immunohistochemistry staining score: 

Only membranous staining was scored in 

the representative areas identified on light 

microscopy. Cytoplasmic staining was not taken 

into account. A 4-point scale was used for grading:
 

14
 

0- No membranous staining 

1- Weak membranous staining in at least 10% of 

cells. 

2- Moderate membranous staining in at least 10% 

of cells. 

3- Strong membranous staining in at least 10% of 

cells. 

Sections with grade 2 and 3 were considered 

positive for Her2-neu.  

Clinico-pathological correlation was done between 

cases to determine various parameters like age, 

history of smoking, gender and their association 

with grades and Her-2neu positivity. 

 

III. STATISTICAL ANALYSIS 
The data was statistically analysed for 

proportion of various clinical and histological 

spectrum of urothelial bladder carcinoma, over-

expression of Her2 in carcinomas and its 

association with the grade and stage of the tumour. 

Relationship with quantitative and qualitative 

variables was calculated by chi-square test and 

probability (expressed as p) of less than 0.05 was 

considered significant. 

 

IV. RESULTS 
 Over expression of Her-2-neu was seen in 

57.81% of high-grade urothelial carcinomas (37 

cases) and 17.85% of low-grade carcinomas (23 

cases).  42.19% of high grade and 82.15% of low-

grade urothelial carcinomas did not express Her-

2neu. A significant correlation was obtained 

between over expression and higher grades of 

carcinoma (p = 0.01). (Table 1 and Figure1). 

 Stage T2 cases showed over expression of 

Her-2neu in 52.94% of cases, 38.70% cases of 

stage Ta and T1 showed over expression. 47.06% 

of T2 stage and 61.30% of stage T1 and Ta did not 

express the gene. A significant correlation was 

noted between higher stage and gene over 

expression (p= 0.007). (Table 2 and Figure 2). 

The age range of patients in present study 

was 30-90 years of age with maximum Her-2neu 

expression seen in bladder cancer in 61-70 years of 

age range. Advancing age was associated with a 

higher rate of bladder cancer mortality. A male 

predominance was noted with M: F ratio of 5.85:1. 

69 patients (71.88%) were smokers and 

had history of smoking >20 cigarettes per day. 

Chief clinical symptom in 89 patients (92.70%) 

was hematuria followed by dysuria and frequency 

of micturition. 

78 cases presented with primary tumours 

while 18 cases were recurrent, primary treatment 

details of which were not available. 

Cystoscopically, 62 cases presented as 

papillary growth pattern in bladder whereas 34 had 

sessile growths. 58 cases had a solitary tumour 

growth while 38 cases had multiple tumor growths 

on cystoscopy. 

Lymphovascular invasion was noted in 11 

cases of 96 cases. 10 cases of stage T2 and one case 

stage T1 showed lymphovascular invasion.  

Necrosis was noted in 9 cases all being 

high grade. Dense lymphocytic inflammatory 

infiltrate was seen in 12 cases with 3 cases of low 

grade and 09 cases of high grade bladder cancer.  

 

V. DISCUSSION 
In the present era of increasing cancer 

burden, bladder cancer remains a disease of 

variable heterogeneity and different survival 

outcome. The clinical management is difficult 

because of late presentation by the patients due to 

subtle symptoms and the difficulties in predicting 

the genetic profiles in the tumor. Due to recent 

genetic work ups in the pathogenesis of bladder 

cancer, many new drug treatments are emerging 

and are being beneficial in patients in whom 

cystectomycannot be performed. 
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The exact role of Her-2neu over-

expression in urothelial carcinomas of bladder is 

still a debatable topic. Many studies have been 

conducted with majority of them showing a 

positive correlation of Her-2neu over expression in 

higher grades and higher stages of urothelial 

bladder cancer while some suggesting its non-

significant role. The difference in varied results 

may arise due to different staining techniques and 

different modes of assessment. 

The present study, however, had a positive 

significant correlation both with higher stage and 

higher grade of tumours which was very well in 

accordance with many other studies conducted over 

a larger population. Some are worthy to be 

mentioned here. 

On a large-scale maximum study showed 

higher grade and higher stage carcinomas to be 

over expressing Her-2neu. The p value was 

significant in many studies which are in 

concordance with present study. 

In the present study, Her-2neu over 

expression was seen in 43.75% of urothelial 

carcinomas, the results were statistically significant 

both with high grade (p value – 0.01) and higher 

stage (p value– 0.007). 

In present study maximum number of 

urothelial cancers were high grade 66.67% (n=64) 

followed by low grade TCC 29.17% (n=28) and 

4.16% PUNLMP (n=4). 

 

Ali Koyuncuer in his study on 62 patients 

of bladder carcinoma had 77.41 %( n=48) patients 

of high-grade bladder tumours and 22.59 %( n=14) 

cases of low-grade tumours.
15

 

Santosh Kumar et al in their study on 100 

patients found that 54 %( n=54) patients were of 

high grade TCC and 46 %( n=46) were low grade 

TCC.
14 

In our study 64.58% (n=62) cases were 

non-invasive whereas 35.42 %( n=34) were muscle 

invasive tumours.  

Ali Koyuncuer et al in his study of 62 

patients had 74.19 %( n=46) patients with non-

invasive disease and 25.80 %( n=16) with muscle 

invasion.
15

 

Santosh Kumar et al also had 60% patients 

of non-invasive type and 40% patients with muscle 

invasion.
14 

Her-2neu negativity was seen in low grade 

papillary tumours. However, few low-grade 

tumours also showed the over expression of Her-

2neu (17.85%) but none of the cases of PUNLMP 

showed its expression. 

Chakravarti et al in their study suggested 

that Her-2-neu could be more related to chemo 

radiation resistance.
16

 

Christopher LC et al showed that 

expression of Her2-neu gene was increasing 

statistically significantly with grade 3 and invasive 

cases
17

which was also seen in the study done by C 

Wulfing et al that showed Her-2-neu up regulation 

in invasive bladder cancer of patients undergoing 

radical cystectomy.
18

Similar findings were also 

observed in the study by Mohammad Reza JN.
19 

There is a great need for optimization and 

standardization of the testing methods for result 

interpretation in urothelial carcinomas. Unlike 

breast and gastric cancer, where there is a specified 

protocol for Her-2-neu interpretation, there is not 

any in bladder tumours. The standardization will 

allow choosing the group of patients who can 

maximally benefit from targeted therapy. 

 

VI. CONCLUSION 
 It was noticed that an increasing trend of 

Her2/neu over expression was noted with both 

higher grades and higher stage showing significant 

correlation. After a long phase of dormancy in the 

era of treatment of bladder cancer, novel strategic 

therapies are paving way for advanced cases. The 

review of published literature of Her-2neu 

expression in bladder tumours has a wide 

heterogeneity in results which is attributed to 

different population size, different methods and 

result interpretation. Her -2neu is a potentially 

clinically relevant bio-marker and many recent 

studies have proved that nearly half of the patients 

of bladder cancer had some level of Her-2neu 

expression. Many cases not responding to cisplatin-

based chemotherapy responded well to trastuzumab 

(anti-Her2/neu agent). Also, a phase II trial of 

advanced urothelial carcinomas with Her2/neu over 

expression getting treated with conventional 

chemotherapy plus trastuzumab showed a dramatic 

response rate of 70%.
20

 

These novel Her-2neu targeted therapies 

have created new interest in further understanding 

the role of Her-2neu expression, gene amplification 

and different mutations in bladder cancers and 

hence it is important to standardize and optimize 

the testing procedures, interpretation criteria and 

frequent use of FISH for data analysis. 
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TABLES 

Table 1: Distribution of cases according to grade and Her2-neu expression 

Grade Score 0 Score 1 Score 2 Score 3 

PUNMLP 03 01 00 00 

Low grade 15 08 04 01 

High grade 17 10 23 14 

Total 35 19 27 15 
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Figure 1: Maximum over expression of Her2-neu (37/64 cases) was found in high-grade urothelial carcinomas 

(57.81%). However, it was also over expressed in 5 cases of low-grade urothelialcarcinomas. The correlation 

between Her-2 over-expression and higher grade was statistically significant (p=0.01). 

 

Table 2: Distribution of cases according to stage and Her2-neu expression 

Stage Her 2 neu negative Her 2 neu positive 

Ta 32 12 

T1 06 12 

T2 16 18 

Total 54 42 

 

 
Figure 2:Maximum over expression of Her2-neu (18/34 cases) was found in stage T2 (52.94%). However, it 

was also over expressed in (24/62 cases) non-invasive tumours (Ta and T1). The correlation between Her2-neu 

over-expression and higher stage was statistically significant (p=0.007). 
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G                                                                                       H 

IMAGE: (A)Papillary Urothelial Neoplasm of Low Malignant Potential (PUNLMP)-H & E (100X)-Delicate and 

occasionally fused papillae with increased thickness 

(B)Papillary Urothelial Neoplasm of Low Malignant Potential (PUNLMP) H & E (400X) - Nuclei are 

uniformly enlarged with fine nuclear chromatin and no nucleoli. 

(C)Low Grade Transitional Cell Carcinoma-H & E (100X)-Fused, branching and delicate papillae 

predominantly ordered 

(D)Low Grade Transitional Cell Carcinoma -H & E (400X) - Nuclear size is enlarged with variation in 

size and slight variation in contour 

(E)High Grade Transitional Cell Carcinoma-H & E (100X) - Fused papillae showing disordered papillary 

architecture  

(F)High Grade Transitional Cell Carcinoma-H & E (400X)-Marked nuclear atypia, enlarged, 

pleomorphic nuclei with multiple prominent nucleoli at all levels and occasional bizarre forms and 

mitosis 

(G)Muscularis propria invasion in high grade urothelial carcinoma-H& E (400X) 

(H)Lymphovascular Invasion in high grade urothelial carcinoma-H & E (400X) 

 

IMMUNOHISTOCHEMISTRY IMAGES 

  
                               A                                                                                                                                               B 
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                                   C                                                                                          D 

IHC staining of Her2/neu (400X)- (A) No membranous staining in any tumour cells- score 0 (B)Weak 

positivity seen in >10% tumour cells- score 1+  

(C) Moderate membranous staining noted in >10% tumour cells -score 2+  

(D) Strong membranous staining noted in >10% tumour cells- Her-2-neu 3+. 
 

 

 


