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ABSTRACT 
Objective: The objective of this study is to determine the HER-2/NEU expression by immunohistochemistry in 
Urothelial carcinoma of urinary bladder. 
Study Design: Cross sectional study. 
Place and Duration of Study: Department of Histopathology, Armed Forces Institute of Pathology (AFIP),     
Rawalpindi, from 15th August 2011 to 14th August 2012. 
Patients and Methods: Bladder cancer tissue specimens from 70 patients were selected in one year as per the 
inclusion criterion. Immunohistochemistry results were interpreted on light microscope using high power field 
objective and Her 2/ neu expression was recorded. Mean and standard deviation were calculated for quantitative 
variables. Frequencies and percentages were calculated for qualitative variables. 
Results: Out of 70 cases of urothelial carcinoma, Her 2/ neu expression was found to be positive in 24 cases, out 
of which 5 were of low grade and 19 were of high grade while 16 were invasive and 8 were non invasive. The 
expression of Her 2/neu was detected in 16 out of 33 cases of invasive carcinoma (48.4%) and in 8 out of 37 cases 
of non invasive carcinoma (21.6%). As far as grade is concerned, Her 2/ neu was found to be positive in 5 out of 
30 cases of low grade carcinoma (16.6%) and 19 out of 40 cases of high grade carcinoma (47.5%). 
Conclusion: The expression of Her 2/neu has been shown to be related to the stage & grade of urothelial 
carcinoma. Her 2/neu expression is increased in high grade and invasive urothelial carcinoma. Molecular 
targeted therapy targeting Her 2/neu can be beneficial in patients after assessment of Her 2/neu expression. 
Keywords: Her 2/neu, high and low grade, Invasive and non invasive, Urothelial carcinoma. 

INTRODUCTION 

Bladder carcinoma is the fourth most 
common malignancy in men and 10th most 
common malignancy in women in United States1. 
In developed countries, 90% of the bladder 
cancers are urothelial carcinoma1. Bladder 
carcinoma is more common in whites, with male 
to female ratio of 3:1, and median age at 
diagnosis is 68 years1. Different parameters 
determine the prognosis of bladder carcinoma, 
including stage, grade, patient`s age2, lymph 
node status, HER 2/ neu and p53 expression3. 

The human epidermal growth factor 
receptor 2 (Her 2/ neu) or c-erbB-2 is an 

oncoprotein and belong to the Epidermal Growth 
Factor Receptor family4. It encodes for a tyrosine 
kinase transmembrane growth factor receptor5. 
The expression of Her 2/neu in bladder 
carcinoma appears to be an independent 
prognostic factor6. Molecular targeted therapy 
targeting Her 2/neu can be beneficial in patients 
after assessment of Her 2/neu expression7. The 
expression of Her 2/neu has been shown to be 
related to the tumor stage, lymph node 
involvement, and grade of the disease8. 

The expression of HER-2/neu can be 
analyzed using immunohistochemistry (IHC) or 
in situ hybridization (ISH) techniques, like 
fluorescent in situ hybridization (FISH) and more 
recently, chromogenic in situ hybridization 
(CISH) on formalin fixed paraffin embedded 
tissue sections7. Immunohistochemistry is simple, 
relatively inexpensive, and can be performed 
quickly with little technical difficulty5. 
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Literature shows different results in the 
incidence of expression of HER-2/ neu. In a 
similar study carried out in Egypt in 2010, HER-
2/ neu expression was found to be significantly 
higher (p < 0.01) in invasive tumors (78.9%) as 
compared to non invasive tumors (43.3%) with 
high significance (p < 0.01)4. In another study at 
Glasgow, HER-2/ neu expression was observed 
with rates of 76% and 52% respectively for non 
invasive and invasive urothelial carcinomas9. 
These values were not significantly different (p = 
0.06). There is no local study available on this 
subject. The rationale of current study is to 
determine HER-2/neu expression by 
immunohistochemistry in a subset of our 
population. The results of this study are likely to 
prove beneficial for the clinicians/oncologists to 
select the right patients for targeted therapy 
against Her-2/ neu receptor. 

PATIENTS AND METHODS  

The study was conducted in the department 
of Histopathology, Armed Forces Institute of 
Pathology (AFIP), Rawalpindi, after approval by 
the ethical review committee of the institute. 
Total duration of the study was one year. 
Research work was carried out from 15th August 
2011 to 14th August 2012. Total seventy (70) cases 
of Urothelial carcinoma were studied, as per 
inclusion criteria. All the cases of Urothelial 
Carcinoma from both genders and all ages were 
included in the study, fulfilling the inclusion 
criteria. The samples containing poorly fixed and 
scanty tumour tissue were excluded. The study 
design was cross sectional.  

All the formalin fixed paraffin embedded 
(FFPE) tissue sections of Urothelial Carcinomas 
were cut at 3-5 µm thickness. Endogenous 
peroxidase activity was blocked by incubating in 
0.5% hydrogen peroxide in methanol. Antigen 
retrieval was done by heat mediated method 
using 750 W domestic microwave. Later on 
primary antibody of Her-2/neu (Clone by 
NOVACASTRA’s) was instilled followed by 
incubation in avidin-biotin complex.  
 

Interpretation of Results 
Results of immunohistochemistry assay 

were interpreted manually using 4 point scale, as 
follows:6,9 
 No membrane staining. 
 1+     Faint, partial membrane staining. 
 2+  Weak complete membrane staining in 

more than 10% of tumor cells. 
 3+   Strong complete membrane staining in 

more than 10% of tumor cells. 
 A reaction of 2+ was undertaken as 

borderline, 3+ as positive and 0 and 1+ as 
negative6,9. 

RESULTS 
A total of seventy (70) patients with 

Urothelial Carcinoma were studied. Sixty eight 
were males (97.14%) and 2 were females (2.8%) 
with male to female ratio of 35:1. The mean age of 
patients was 62.14 years with standard deviation 
of 9.49. Their ages range from 43 to 85 years with 
a median age of 60 years. 

Histologically, 40 carcinoma were of high 
grade (57.14%) and 30 were of low grade 

(42.85%). Total 37 were non invasive (52.85%) and 
33 were invasive (47.14%). Her 2/neu expression 
was found to be positive in 24 cases, five cases 
(16.6%) were of low grade and nineteen cases 
(47.5%) were of high grade (Fig). Total sixteen 
were invasive and eight were non invasive. The 
expression of Her 2/neu was detected in 16 out of 
33 cases of invasive carcinoma (48.4%) and in 8 
out of 37 cases of non invasive carcinoma (21.6%) 

 
Figure: Expression of Her 2/neu according to 
the grade and invasiveness of Urothelial 
carcinoma.  
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indicated in Fig. Table 1 and 2 compare the 
results from various studies with the present 
study. 
DISCUSSION 

Her 2/neu evaluation is a new emerging 
prognostic factor for the urothelial carcinoma. Its 
expression can be assessed by 
Immunohistochemistry, In situ hybridization 
techniques & PCR etc. Among these techniques, 
immunohistochemistry is reasonably good, 
reliable & cost effective. On the basis of Her 2/ 
neu positivity, an additional treatment modality 
can be introduced in the form of targeted therapy 
against Her 2/neu receptor. Her 2/neu positivity 
is scored on immunohistochemistry according to 
the percentage of the tumor cells, showing 
immunoreactivity for Her 2/neu antibody. More 
than 10 % complete membranous staining of 
tumor cells is taken as positive6,9. 

The literature shows great variability in the 
results regarding expression of Her 2/neu in 
urothelial carcinoma. Her 2/neu overexpression 
was first described in bladder carcinoma in 1990 
by Zhau et al10. Since then various studies show 
great variation in the Her 2/neu expression in 
urothelial carcinoma, ranging from 2 to 71%10,11. 
This heterogeneity in results is attributable to 
various factors including stage of disease under 
study, definition of Her 2/neu positivity, type of 

specimens (fresh/ formalin fixed) and clones of 
antibodies used in the analysis. 

There are no local studies available on the 
subject. As far as international studies are 
concerned, in one study conducted in Egypt by 
Hammam et al in 20105, total 220 patients, 
including both benign and malignant urological 
lesions, admitted in urology department Theodor 
Bilharz Research institute were studied.5 In 
malignant group, Her 2/neu 1+ positivity was 
found in 30% cases, 2+ positivity was found to be 
in 40.9% & 3+ positivity in 20.09%. Her 2/neu 
over expression was found to be significantly 
higher in high grades of urothelial carcinoma 
(63.6%) as compared to low grades (56%) with (p 
< 0.01), also Her 2/neu expression was 
significantly high in invasive tumors, e.g. 78.9% 
as compared to 43.3% in non invasive tumours 
with high significance (p < 0.01). Her 2/neu 

immunoreactivity was more in urothelial 
carcinoma (72.2%) as compared to squamous cell 
carcinoma (40%)5. 

In another study, conducted at India by 
Kolla in 20077, Her 2/neu expression was 
evaluated in 90 patients, who were selected 
retrospectively and had undergone cystectomy. 
The study revealed that Her 2/neu was 
significantly related to tumor stage, grade of the 
disease as well as lymph node involvement. The 
study showed Her 2/neu expression in 71% cases 

Table-1: Comparison of results of Her 2/neu positivity in High grade and Low grade urothelial 
carcinoma. 

Study Her 2/neu expression in High 
Grade urothelial carcinoma 

Her 2/neu expression in Low 
Grade urothelial carcinoma 

Kolla et al (2007)7 71% 32% 
Hommam et al (2010)5 63.6% 56% 
Present study 47.5% 16.6% 
Table 2: Comparison of results of Her 2/ neu positivity in invasive and non invasive urothelial 
carcinoma. 

Study Her 2/neu expression in invasive 
urothelial carcinoma 

Her 2/neu expression in non 
invasive urothelial carcinoma 

Latif (2003)2 52% 76% 
Hommam et al (2010)5 78.9% 43.3% 
Present study 48.4% 21.6% 
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of high grade as compared to 32% cases of low 
grade tumors with (p = 0.001). Kaplan-Meier 
curves showed a worse disease related survival 
period for patients with Her 2/neu positive 
urothelial carcinoma as compared to Her 2/neu 
negative urothelial carcinoma. In this study, Her 
2/neu status was identified as an independent 
prognostic factor for disease related survival in a 
multivariate analysis. 

In another study by Latif in 2003 at 
Glasgow2, patients with tumors that had 
progressed from superficial disease (pTa/ pT1) to 
muscle invasive disease (pT2) were selected. 
pTa/ pT1 and pT2 tumors from the same patient 
were compared to assess Her 2/neu expression 
during the disease progression from non invasive 
to invasive disease.  Her 2/neu expression was 
found to be 76% in non invasive urothelial 
carcinoma, while 52% in invasive urothelial 
carcinoma. This study results suggest that over 
expression of Her 2/neu occurs prior to and 
persist with the onset of invasive disease2. 

In a study carried out by Eissa S et al in 2005 
in Egypt12, no significant correlation was found 
between expression of Her 2/neu and stage or 
grade of bladder carcinoma, although it was 
related with the lymph node status of the 
tumour. 

In another study by Christopher LA Coogan 
in 200313, 54 patients of urothelial carcinoma 
were selected randomly from 1998 to 2000. The 
study showed 14% grade 1 tumors, 12% of the 
grade 2 tumors and 48% of grade 3 tumors were 
positive for Her 2/neu. Furthermore, it showed 
that 17% of stage Ta / T1 and 44% of the stage 
T2/ T3 were reactive for Her 2/neu. 
CONCLUSION 

The present study shows that Her 2/neu 
expression is significantly related to the grade 
and extent of invasiveness in urothelial 

carcinoma. Her 2/neu can be used as an 
independent prognostic factor in urothelial 
carcinoma. Molecular targeted therapy in the 
form of Transtuzumab can be instituted as an 
additional treatment tool in the patients with 
urothelial carcinoma.  
Conflict of Interest 

This study has no conflict of interest to 
declare by any author. 
REFERENCES 

1. Kumar Vinay, Abbas AK, Fausto Nelson, Aster JC. Pathological Basis of 
Disease. 8th ed. Saunders; 2010. 

2. Latif Z, Watters AD, Dunn I, GrigorKM, Underwood MA, Barlett JMS. 
HER2/neu overexpression in the development of muscle-invasive 
transitional cell carcinoma of the bladder. Br J Cancer (2003) 89,1305-
1309. 

3. Jalali Nadoushan MR, Taheri T, Jouian N, Zaeri F. Overexpression of 
HER-2/neu oncogene and transitional cell carcinoma of bladder. Urol J. 
2007;4(3):151-154. 

4. Kim WJ, Park S, Kim YJ. Biomarkers in Bladder Cancer: Present Status 
and Perspectives. Biomarker Insight 2007:2. 95-105. 

5. Hammam OA, Aziz IA, Mahmoud O, Zahran M, Alkholy A, Hadi AA et 
al. Her 2/neu Gene and VEGF in Bladder Cancer in Egypt: Relationship 
to Schistosomiasis. Journal of American Science. 2010;6(12):927-936. 

6. Wülfing C, Von Struensee D, Bierer S, Bogemann M, Hertle L, Eltze E. 
Expression of Her2/neu in locally advanced bladder cancer: implication 
for a molecular targeted therapy. Aktuelle Urol. 2005; 36(5): 423-429. 

7. Kolla SB, Seth A, Singh MK, Gupta NP, Hemal AK, Dogra PN et al. 
Prognostic significance of Her2/neu overexpression in patients with 
muscle invasive urinary bladder cancer treated with radical cystectomy. 
Int Urol Nephrol. 2008;40(2):321-327. 

8. Bolenz C, Shariat SF, Karakiewicz PI, Ashfaq R, Ho R et al. Human 
epidermal growth factor receptor 2 expression status provides 
independent prognostic information in patients with urothelial 
carcinoma of the urinary bladder. BJU Int. 2010;106(8):1216-1222. 

9. Simonetti S, Russo R, Ciancia G, Altieri V, De Rosa G, Insabato L. Role 
of polysomy 17 in transitional cell carcinoma of the bladder: 
immunohistochemical study of HER2/neu expression and fish analysis 
of c-erbB-2 gene and chromosome 17. Int J Surg Pathol. 2009;17(3):198-
205. 

10. Zhau HE, Zhang X, von Eschenbach AC, Scorsone K, Babaian RJ, Ro JY, 
et al. Amplification and expression of the c-erb B-2/neu proto-oncogene 
in human bladder cancer. Mol Carcinog. 1990;3(5):254-257. 

11. Jimenez RE, Hussain M, Bianco FJ Jr, Vaishampayan U, Tabazcka P, 
Sakr WA, et al. Her-2/neu overexpression in muscle-invasive urothelial 
carcinoma of the bladder: prognostic significance and comparative 
analysis in primary and metastatic tumors. Clin Cancer Res. 
2001;7(8):2440-2447. 

12. Eissa S, Ali HS, Al Tonsi AH, Zaglol A, El Ahmady O. HER2/neu 
expression in bladder cancer: relationship to cell cycle kinetics. Clin 
Biochem. 2005;38(2):142-148. 

13. Coogan CL, Estrada CR, Kapur S, Bloom KJ. HER-2/neu protein over 
expression and gene amplification in human transitional cell carcinoma 
of the bladder. Urology. 2004;63(4):786-790. 

 

 
 

 
 


