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Abstract: The current study aimed to assess HER-2/neu overexpression in sixty cases of urothelial bladder
carcinomas  by  immunohistochemistry  and  in  relation  with  their  clinicopathologic   features.
Overexpression of HER-2/neu was seen in 29 (48.3%) cases [9 cases score +2 and 20 cases score +3], while
31(51.7%) cases were negative [16 cases score 0 and 15 cases score +1]. HER-2/neu overexpression in 27
(62.8%)  high  grade  cases  was  statistically  significant  when  compared  with   2  (11.8%) low grade cases.
The detection of HER-2/neu immunostaining was statistically insignificant in different pathological stage of
studied cases, although HER-2/neu positivity tend to predominate in advanced pathological  stage  of  tumor
(T3 and T4). These findings may have clinical implications for the management of patients with HER-2/neu
positive urothelial bladder carcinoma.
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INTRODUCTION HER-2/neu, a 185 kDa transmembrane receptor

Worldwide, bladder carcinoma is the ninth most
common type of cancer with high incidence in
industrialized countries [1]. It represent the  fourth  most
common  cancer  in  men and the eighth in women [2].
Besides cigarette smoking and certain occupational and
industrial exposures, schistosomal infection   is  another
major  risk  factor for bladder carcinoma, particularly  in
Egypt  which has a high prevalence of this parasite [3].

According to WHO, Approximately 90 percent of
epithelial  bladder  tumors are urothelial carcinomas [4],
the  formerly used term transitional cell carcinoma (TCC)
is largely replaced by urothelial carcinoma, although
urologists and pathologists still use both interchangeably
[5].

The biological behavior of the bladder carcinomas is
unpredictable and the morphological methods are often
insufficient  to predict the clinical outcome of disease.
This fact has encouraged the researchs for prognostic
markers [6]. The major tumor markers for prognosis of
TCC are: oncogenes (p53, bcl-2, HER-2/neu) [7]; cyclin-
dependent kinases and its inhibitors (cyclin D1, cyclin E,
p21Wafl, p27Kipl);and others [8].

tyrosine kinase, is a member of the epidermal growth
factor receptor family localized to chromosome 17q [9]. It
was first identified in 1981[10]. HER-2/neu play an
important role in neoplastic cell growth in addition to its
role in regulating normal cellular proliferation [3].

The assessment of HER2/neu overexpression is not
a new idea, the first observations have been published by
Zhau et al. [11] who reported HER-2/neu overexpression
in bladder cancer of 70% their patients for the first time.
Since then, several authors pointed that HER-2/neu
expression  in  urothelial  carcinomas  had  ranged  from
2% to 74%[12].

Overexpression of HER-2/neu protein seemsto
correlate with earlier tumor recurrence, worsened
pathologic stage, tumor grade and decreased survival
[13], although the prognostic role of HER2/neu has been
controversial with several conflicting results in the
literature [12] and may vary depending on associated
chemotherapeutic regimens [13].

MATERIALS AND METHODS

Archival samples of 60 radical cystectomy urothelial
bladder carcinomas were examined.Samples were collected
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from the Pathology Department of Kasr El Aini Hospital, staining); 2+ (unequivocal, complete membranous pattern,
Faculty of Medicine, Cairo University from 2009 to 2011, with moderate intensity); and 3+(complete and strong
where clinicopathological features and representative membranous pattern). Cases with a score of 2 or 3 were
paraffin blocks were obtained. The patients were 31 to 81 considered as HER-2/neu positive [6].
years old (mean, 61.1±9.8 years); 50 (83.3%) were male and Statistical analysis  For statistical analysis was
10(16.7%) were female. Histopathological grade and the carried out by Statistical Package for the Social Sciences
TNM classification were evaluated based on WHO (SPSS) version 16 for Windows software. The Chi-square
classification [4]. (x2) test was used to detect statistically significant

Immunohistochemical staining In brief, Paraffin differences between the groups, with a significance level
sections, 4 µm thick were stained using a standardized of (p<0.05).
Hercep test kit. The primary antibody is Monoclonal
Mouse Anti-Human HER 2- Ab-17 from (Thermo Fisher RESULTS
Scientific company,UK). The staining procedure included
an antigen retrieval step. Staining was performed In   present   study,   HER-2/neu   overexpression
according to the manufacturer's guidelines. Each was  reported  in  29  (48.3%)  out  of  60  cases of
immunohistochemical experiment included a set of urothelial carcinoma cases [9 cases score  +2  and 20
positive and negative control slides. cases  score  +3],  while  31 (51.7%) cases were

Scoring of HER-2/neu overexpression, HER-2/neu negative[16 cases score 0 and 15 cases score +1]. The
positivity  was    semiquantitatively   assessed  and present study revealed a significant correlation between
scored under light  microscope.  Only  membrane  staining HER-2/neu overexpression and the tumor grade (p< 0.001).
(dark golden-brown precipitate) of malignant cells had Although there was statistically insignificant association
evaluated. The cases with only cytoplasmic staining were between HER-2/neu positivity and tumor stage (p=0.16),
considered negative, irrespective of the staining intensity. the intensity of HER2-/neu positivity increased in
The intensity of HER-2/neu protein expression and advanced pathological (pT) stage of urothelial carcinoma
percentage of staining cells  were  assessed  and scored in studied cases (p=0.007). HER-2/neu did not show any
on a scale of 0 to 3+, using the following system: significant relation with sex,size, or lymph nodes
1+(almost faint, equivocal  and  incomplete  membranous status(pN) (Table1).

Fig. 1: Malignant cells  of TCC tumor showed:-
(a) No HER2/neu immunostaining (Negative) X 200. 
(b) Incomplete and faint membranous HER2/neu immunostaining score 1+ (Negative) X 200.
(c) Complete  and moderate membranous immunostaining of HER2/neu  score 2+ (positive) X 200. 
(d) Intensely positive membranous immunostaining of  HER2/neu (score 3+) X 200.
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Table 1: Expression and intensity of HER2/neu expression in the studied urothelial carcinoma cases
NO Negative Positive
---- ------------------------------------------ -----------------------------------------

Parameter % Score 0 Score 1+ Score 2+ Score 3+ P value
Total 60 16 15 9 20 0.24

100% 26.7% 25% 15% 33.3%
Gender
Male 50 13 13 8 16 0.9

83.3% 26% 26% 16% 32%
Female 10 3 2 1 4

16.7% 30% 20% 10% 40%
Size of tumor 

3 cm 17 7 4 1 5 0.21
28.3% 41.2% 23.5% 5.9% 29.4%

>3 cm 43 9 11 8 15
71.7% 20.9% 25.6% 18.6% 34.9%

Pathological grade
Low grade 17 9 6 1 1 < 0.001*

28.3% 52.9% 35.3% 5.9% 5.9%
High grade 43 7 9 8 19

71.7% 16.3% 20.9% 18.6% 44.2%
Pathological (pT)stage
T1 2 1 1 0 0 0.007 *

3.3 % 50% 50% 0% 0%
T2a 2 2 0 0 0

3.3 % 100% 0% 0% 0%
T2b 4 0 2 1 1

6.7 % 0% 50% 25% 25%
T3a 4 1 1 2 0

6.7 % 25% 25% 50% 0%
T3b 43 12 11 6 14

71.7% 27.9% 25.6% 14% 32.6%
T4a 4 0 0 0 4

6.7 % % 0% 0% 0% 100%
T4b 1 0 0 0 1

1.7% 0% 0% 0% 100%
Pathological (pN) stage
pNX 3 2 0 1 0 0.74

5% 66.7% 0% 33.3% 0%
pN0 31 6 9 4 12

51.7% 19.4% 29% 12.9% 38.7%
pN1 12 4 3 2 3

20% 33.3% 25% 16.7% 25%
pN2 14 4 3 2 5

23.3% 28.6% 21.4% 14.3% 35.7%

DISCUSSION In the current study, a HER-2/neu positivity was

The wide variations of HER-2/neu overexpression in is  within  the  range of previously published data [12].
bladder carcinoma of different studies are most likely Our results is coordinated with that obtained in previous
explained by tumor heterogeneity, small number of studies [3, 15, 18]. While a higher rates of HER-2/neu
collecting samples, specimen quality(fresh/formalin fixed), overexpression were obtained by Hammam et al. [19]
tumor grade and/or stage and cross-reactivity of Gandour-Edwards et al. [20] who reported that HER-2/neu
antibodies with  other  epitopes. Furthermore    the   use positivity in 72.2% and 71% of their primary TCC cases
of different detection methods (i.e. PCR, FSH and IHC), respectively. Others [16, 21-24] have recorded lower
different type of kits and antibodies used in results of  HER-2/neu   expression.   Also   less  figure
Immunohistochemistry as well as definition of HER-2/neu than ours was fulfilled by Lae et al. [17] who studied 1005
positivity [14-16]. Unlike breast cancer, overexpression TCC patients, they  recorded  HER-2/neu overexpression
without gene amplification is more common in urothelial in  93  (9.2%)  tumors.  Moreover,   two  studies previously
bladder carcinoma [17]. conducted  by   Krüger  et al. [25] and Naruse et al. [26],

detected in 48.3% of urothelial carcinoma cases, this rate



Academic J. Cancer Res., 8 (2): 35-39, 2015

38

the authors considered only score 3+ cases were positive REFERENCES
and registered 21.7% and 41.3% for HER-2/neu protein
expression by Immunohistochemistry respectively. 1. Jemal, A., F. Bray, M.M. Center, J. Ferlay, E. Ward

We clarified that HER-2/neu overexpression in and D. Forman, 2011. Global cancer statistics. CA: a
(62.8%) of high grade tumors was statistically significant cancer journal for clinicians, 61: 69-90.
when compared with (11.8%) of low grade (P<0.001). 2. Joshi, A. and E. Preslan, 2011. Risk Factors for
However our series indicated that, there was no Bladder Cancer: Challenges of Conducting a
significant correlation between HER-2/neu expression and Literature Search Using PubMed. Perspectives in
different pathological (pT) stage of studied cases, we Health   Information  Management/AHIMA,
found significant relationship between the intensity of American Health Information Management
HER-2/neu positivity  and pT stage of tumor (P=0.007) as Association, pp: 8. 
most of HER-2/neu overexpression cases were in 3. ElMoneim,  H.M.,  H.M.  Tawfik,  Y.M.  El Sherbiny
advanced  pT stages. In compatible with these outcomes, and T. ER, 2011. Analysis of HER2/neu
previous studies [15, 18, 25] detected that there was a overexpression and amplification in urothelial
significant direct relationship between HER-2/neu carcinoma of the bladder associated with COX-2
overexpression and grade of the bladder TCC tumors and overexpression. International Journal of Cancer
a tendency for HER-2/neu positive status was more likely Research, 7: 8-24.
to predominate in advanced stage (pT) tumors. 4. Eble, J.L., G. Sauter, J.I. Epstein and I.A. Sesterhenn,

In contrast to our current study, the prior two studies 2004. Pathology and genetics of tumours of the
done by Matsubara [23] and Naruse et al. [26]. The urinary system and male genital organs (IARC Press,
authors concluded that HER-2/neu positivity to show Lyon, France, 2004), 1: 86-155.
significant direct relationship with tumor stage. Unlike to 5. Jameson,  C.,  2008.  The  pathology  of  bladder
our findings, several studies [16, 19, 22] categorized their cancer,   New   York:   Cambridge   University  Press,
cases as superficial and invasive tumors demonstrated pp: 1-6. 
that  HER2/neu overexpression was statistically 6. Jimenez,    R.E.,       M.       Hussain,       F.J.    Bianco,
significant with  both  tumor  stage and grade. In other U.    Vaishampayan,     P. Tabazcka,     W.A.   Sakr,
studies [12, 27-29] there was no significant association J.E. Pontes,  D.P.  Wood  and  D.J.  Grignon,  2001.
between HER-2 /neu expression and either pathological Her-2/neu Overexpression in Muscle-invasive
staging or tumor grading of urothelial bladder carcinoma. Urothelial Carcinoma of the Bladder Prognostic

We found there were no statistically significant Significance and Comparative Analysis in Primary
differences between different lymph node status (pN) and and  Metastatic  Tumors.  Clinical   cancer  research,
HER-2/neu immunostaining.This is in agreement with 7: 2440-2447.
previous studies [12, 25, 26], where the  authors  indicated 7. Lorenzo, G.M.F. and G. Schroeder, 2003. The role of
that there was no correlation between HER-2/neu positive tumor markers in prognosing transitional bladder
status and the presence of lymph node metastasis. In cancer. Actas urologicas espanolas, 27: 501.
contrast kolla et al. [15] recorded a significant 8. Del  Pizzo,   J.J.,    A.   Borkowski,   S.C.  Jacobs and
relationship. N. Kyprianou, 1999. Loss of cell cycle regulators p27

In the  present   work,   no   significant  correlation Kip1 and cyclin E in transitional cell carcinoma of the
was   seen    between    the  HER-2/neu  overexpression bladder correlates with tumor grade and patient
and the size of tumor. This in agreement with Chow et al. survival.  The   American   journal   of  pathology,
[18] who  reported that HER-2/neu protein overexpression 155: 1129-1136.
is not related to tumor size of their studied TCC cases. 9. Schechter,  A.L.,  M.-C.  Hung,  L. Vaidyanathan,

CONCLUSION A. Ullrich and L. Coussens, 1985. The neu gene: an

The present study demonstrates that expression of the  gene encoding  the  EGF   receptor.  Science,
HER-2/neu has a direct relationship with the grade and 229: 976-978.
mostly predominate in advanced pT stage. Assessment of 10. Gschwind,  A.,  O.M. Fischer and A. Ullrich, 2004.
HER-2/neu  status  can  be  used  to   identify  patients The discovery of receptor tyrosine kinases: targets
who may    benefit    from    adjuvant    HER-2/neu for    cancer  therapy.    Nature    Reviews   Cancer,
targeted   therapy    after     radical   cystectomy. 4: 361-370.

R.A.   Weinberg,    T.L.    Yang-Feng,   U.  Francke,

erbB-homologous gene distinct from and unlinked to



Academic J. Cancer Res., 8 (2): 35-39, 2015

39

11. Zhau, H.E.,  X.   Zhang,     A.C.    von  Eschenbach, 21. De Pinieux, G.,  D.  Colin,  A.  Vincent-Salomon,
K. Scorsone, R.J. Babaian and J.Y Ro, 1990. J.R.M. Couturier, D. Amsellem-Ouazana, P. Beuzeboc
Amplification and expression of the c-erbB2/neu and A. Vieillefond, 2004. Confrontation of
protooncogene in human bladder cancer. Mol. immunohistochemistry and fluorescent in situ
Carcinog, 3: 254-257. hybridization for the assessment of HER-2/neu (c-erb-

12. Bolenz,  C., S.F. Shariat, P.I. Karakiewicz, R. Ashfaq, 2) status in urothelial carcinoma. Virchows Archiv,
R.  Ho,  A.I.  Sagalowsky  and  Y.  Lotan, 2010. 444: 415-419.
Human epidermal growth factor receptor 2 expression 22. Etfal, G., S. Arisan and A. Dalkilinç, 2007.
status provides independent prognostic information Determination of HER2/NEU gene amplification and
in patients with urothelial carcinoma of the urinary protein overexpression in bladder transitional cell
bladder. BJU International, 106: 1216-1222. carcinoma. Advances in Molecular Biology, pp: 1.

13. Hansel, D.E., E. Swain, R. Dreicer and R.R. Tubbs, 23. Matsubara, H., Y. Yamada, K. Naruse, K. Nakamura,
2008. HER2 overexpression and amplification in S. Aoki, T. Taki, M. Tobiume, K. Zennami, R. Katsuda
urothelial carcinoma of the bladder is associated with and N. Honda, 2008. Potential for HER-2/neu
MYC  coamplification  in  a  subset  of  cases. molecular targeted therapy for invasive bladder
American Journal of Clinical Pathology, 130: 274-281. carcinoma: comparative study of

14. El Gehani,  J.,  L. Al-Kikhia, F. Emaetig, K. Syrjanen, immunohistochemistry and fluorescent in situ
O. Al-Fituri and A. Elzagheid, 2012. Over-expression hybridization. Oncology Reports, 19: 57-63.
of HER-2 is associated with the stage in carcinomas 24. Jalali Nadoushan,  M.R.,  T.  Taheri,  N.  Jouian  and
of the urinary bladder. Libyan Journal of Medicine, F. Zaeri, 2009. Overexpression of HER-2/neu
pp: 7. oncogene and   transitional  cell  carcinoma of

15. Kolla,  S.B.,  A.  Seth,  M.K.  Singh,   N.P.  Gupta, bladder. Urology Journal, 4: 151-154.
A.K. Hemal, P.N. Dogra and R. Kumar, 2008. 25. Krüger, S., G. Weitsch, H. Büttner, A. Matthiensen,
Prognostic significance of Her2/neu overexpression T.  Böhmer,  T.  Marquardt, F. Sayk, A.C. Feller and
in patients with muscle invasive urinary bladder A. Böhle, 2002. HER2 overexpression in muscle-
cancer treated with radical cystectomy. International invasive urothelial carcinoma of the bladder:
Urology and Nephrology, 40: 321-327. Prognostic implications. International Journal of

16. Coogan, C.L., C.R. Estrada, S. Kapur and K.J. Bloom, Cancer, 102: 514-518.
2004. HER-2/neu protein overexpression and gene 26. Naruse, K., Y. Yamada, K. Nakamura, S. Aoki, T. Taki,
amplification in human transitional cell carcinoma of K. Zennami, R. Katsuda, M. Watanabe, G. Nishikawa
the bladder. Urology, 63: 786-790. and Y. Itoh, 2010. Potential of molecular targeted

17. Lae,   M.,   J.   Couturier,   S.   Oudard,   F.   Radvanyi, therapy of HER-2 and Cox-2 for invasive transitional
P.   Beuzeboc   and   A.   Vieillefond,   2010. cell    carcinoma    of    the   urinary   bladder.
Assessing HER2 gene amplification as a potential Oncology Reports, 23: 1577-1583.
target for therapy in invasive urothelial bladder 27. Tommasi, S.,  P.  Ditonno,  M.  Sisto,  A.  Paradiso,
cancer with a standardized methodology: results in A. Gentile, R. Ricco, F. Schittulli and U. Jacobellis,
1005 patients. Annals of Oncology, 21: 815-819. 1996. HER-2/neu in bladder carcinoma. International

18. Chow, N.H.,  S.H.  Chan,  T.S.  Tzai,  C.L.  Ho  and Journal of Oncology, 8: 957-961.
H.S. Liu, 2001. Expression profiles of ErbB family 28. Badr, K.M., J. Nolen, P.B. Derose and C. Cohen, 2004.
receptors and prognosis in primary transitional cell Muscle invasive schistosomal squamous cell
carcinoma of  the  urinary  bladder.  Clinical  Cancer carcinoma of the urinary bladder: frequency and
Research, 7: 1957-1962. prognostic significance of p53, BCL-2, HER2/neu and

19. Hammam, O.A., I.A. Aziz, O. Mahmoud, M. Zahran proliferation (MIB-1). Human pathology, 35: 184-189.
and A. Alkholy, 2010. Her 2/neu Gene and VEGF in 29. Eissa, S., H.S. Ali, A. Al Tonsi, A. Zaglol and O. El
Bladder Cancer in Egypt: Relationship to Ahmady, 2005. HER2/neu expression in bladder
Schistosomiasis. Journal of American Science, pp: 6. cancer: relationship to cell cycle kinetics. Clinical

20. Gandour-Edwards,  R.,  P.N.  Lara,   A.K.  Folkins, Biochemistry, 38: 142-148.
J.M.  LaSalle,   L.   Beckett,  Y.  Li,  F.J.  Meyers  and
R. DeVere-White, 2002. Does HER2/neu expression
provide prognostic information in patients with
advanced        urothelial       carcinoma?       Cancer,
95: 1009-1015.


