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Introduction 
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Bladder cancer is the seventh most common cancer, 

worldwide. It has one of the highest rates of fatality among 

urogenital cancers.  

 

Treatment for superficial bladder cancers usually involves 

transurethral resection (TUR) or a combination of 

intravesical chemotherapy and immunotherapy.  

 

However, patients with muscle invasive bladder cancers 

generally develop a high risk of extended invasion to nearby 

structures and distant metastasis. 
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Although tumour high grade and stage, are known to be 

predictors of recurrence, progression and survival, different 

outcomes in patients with the same stage and grade of bladder 

cancer call for new molecular markers, which might also serve as 

therapeutic targets. 

Among important mediators of oncogenesis, the protein 

tyrosine kinases have been shown to be involved in regulatory 

processes, including proliferation, migration, and cellular 

transformation .  

 

Members of the ErbB family receptors of protein tyrosine 

kinases share structural homologies and include the epidermal 

growth factor receptor (erbB1) and  HER4 (erbB4). 
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Overexpression of ErbB receptors have both prognostic 

and therapeutic significance in various malignancies including 

the breast, colorectal, prostate and ovarian cancers. 

However, the prognostic significance of ErbB expression in 

urothelial carcinoma remains controversial. 
 

Quantifying ErbB status in patients with bladder urothelial 

carcinoma is needed to identify potential targets for 

therapeutic interventions as well as to identify high risk 

features that might direct therapy. 

 

   The predictive value of ErbB family overexpression may 

be optimized by combining information about the expression 

of all the family members, rather than the assessment of a 

single receptor in isolation. 
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Aim of the 
work 
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 The aim of this work is to evaluate the 
prognostic value of EGFR and HER4 in 
transitional cell carcinoma of the urinary 
bladder. 
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Material and 
methods  
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Fifty archived cases of urothelial bladder 

carcinoma, 5 cases with synchronous metastatic 

lesions in lymph nodes as well as 13 samples of 

normal ureter were studied by immunostaining for 

EGFR and HER4. 
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Concerning grading, all haematoxylin and eosin 

slides of urothelial carcinoma were submitted for 

examination according to the WHO classification 

(2004). 

 

 On the other hand, staging was done according to 

AJCC \ UICC TNM-2002 staging system of bladder 

cancer [12].  

EGFR was evaluated for membranous staining of 

the malignant cells.  

HER4 was evaluated for cytoplasmic and nuclear 

staining of the malignant cells.  
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Results  



The four tumour categories  based on 

Grade , Depth of Invasion and Pattern of 

Growth  

8% 10%

48%
34%

Low Grade LP Invasive Papillary

High Grade LP Invasive Papillary

High Grade Muscle Invasive Papillary                        

High Grade Muscle Invasive Non Papillary

(LP=Lamina Propria) 



Tumour stages according to  

TNM classification (2002).  

14%

26%

16%
44%

Stage I Stage II Stage III Stage IV
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Normal ureter 

(13) 

Carcinoma group 

(50) 

Statistical 

analysis 

N (%) N (%) 

EGFR 

Negative 11 (84.6) 13 (26) X2=16.15 

Low positive 2 (15.4) 12 (24) P=0.0003** 

High positive 0 (0) 25 (50) 

Cytoplasmic 

HER4 

Negative  0 (0) 27 (54) X2=10.179 

Positive 13(100) 23(46) P=0.001* 

Nuclear HER4 

Negative  13 (100) 34 (68) 4.015 

Positive 0(0) 16 (32) P=0.045* 

 Relation between normal ureter (urothelium) and 

carcinoma group as regards the expression of the 

markers 

*:Significant                    **: highly significant                     
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Variable 
EGFR expression 

Negative 

N (%) 

13(26) 

Low Positive 

N (%) 

12(24) 

High Positive 

N (%) 

25(50) 

Chi-

Square  

P- 

value 

Pattern of growth   

14.867 

 

0.0006** Papillary 4 (15.3) 12 (46.2) 10 (38) 

Non- papillary 9 (37.5) 0 (0) 15(62.5) 

Grade   

23.976 

 

˂0.0001** Low 1(5.9) 11(64.7) 5(29.4) 

High 12(36.4) 1 (3) 20 (60.6) 

Stage  

24.631 

 

0.0004** I 4(18.2) 12(54.5) 6 (27.3) 

II 4(30.8) 0(0) 9 (69.2) 

III  4(57.1) 0(0) 3(42.9) 

IV 1(12.5) 0(0) 7(87.5) 

Relation between EGFR expression and 

clinicopathological parameters of urothelial 

carcinoma (n=50)  

 

**: highly significant  
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Variable 
Nuclear HER4 expression 

Negative 

N (%) 

34(68) 

Positive 

N (%) 

16 (32) 

Chi-Square  P- value 

Pattern of growth   

10.422 

 

0.001* Papillary 23 (88.5) 3 (11.5 ) 

Non- papillary 11(45.8) 13 (54.2) 

Grade   

12.121 

 

0.0001** Low 17 (100 )       0 (0) 

High 17 (51.5) 16 (48.5) 

Stage  

14.147 

 

0.003* I 20 (90.)        2 (9.1) 

II 9 (69.2 ) 4 (30.8 ) 

III  3 (42.9 ) 4 (57.1) 

IV   2 (25 ) 6 (75 ) 

Relation between nuclear HER4 expression and  

clinicopathological parameters of urothelial 

carcinoma (n=50)  

*: Significant          **: highly significant     
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Variable 
Cytoplasmic HER4 expression 

Negative 

N (%) 

27 (54) 

Positive 

N (%) 

23 (46) 

Chi-Square  P- value 

Pattern of growth   

11.768 

 

0.001* Papillary 8 (30.8) 18 (69.2) 

Non- papillary 19 (79.2) 5 (20.8) 

Grade   

30.237 

 

0.0001** Low 0 (0) 17 (100 ) 

High 27 (81.8) 6 (18.2) 

Stage  

20.561 

 

0.0001** I 4 (18.2) 18 (81.8) 

II 10 (76.9) 3 (23.1) 

III  6 (85.7) 1 (14.3) 

IV 7 (87.5) 1 (12.5) 

Relation between cytoplasmic HER4 expression 

and clinicopathological parameters of urothelial 

carcinoma (n=50)  

*: Significant          **: highly significant            
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Membranous EGFR as well as nuclear HER4 

expression  

showed statistically significant associations with 

 non-papillary tumours 

high histologic grade  

 advanced tumour stage  

 

 

 
However, cytoplasmic HER4 expression showed a 

statistically significant relationship with  

papillary tumours 

 low histologic grade  

 early tumour stage 
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There was a highly statistically significant inverse relationship 

between  

Cytoplasmic and nuclear HER4 expression  

EGFR and cytoplasmic HER4 expression 

 

There was no statistically significant association between 

EGFR and nuclear HER4 expression (p=0.051).  



20 

Normal urothelium showing in  

A: positive expression of EGFR more at the basal layer (IHC X200); 

 B: diffuse and strong cytoplasmic HER4 expression throughout all the 

layers (IHC X200). 

A  B  



21 

Low grade papillary lamina propria 

invasive urothelial carcinoma 

showing in 

 A: regular papillae with thin central 

fibrovascular cores. The covering 

transitional epithelium shows an orderly 

appearance (H&E X100);  

B: negative EGFR expression (IHC 

X200);  

C: positive cytoplasmic and negative 

nuclear HRE4 expression (IHC X 400).                                   

 

A 
B 

C 
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High-grade papillary lamina propria 

invasive urothelial carcinoma  

A: highly positive membranous 

immunostaining for EGFR (IHC X400); 

B: positive nuclear and negative 

cytoplasmic HER4 immunoreactivity 

(IHC X200); 

 C: the previous case with higher 

magnification power (IHC X400). 

A B 

C 
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High-grade non-papillary muscle-

invasive urothelial carcinoma showing 

A: highly positive membranous 

immunostaining for EGFR (IHC X200); 

B: highly positive membranous 

immunostaining for EGFR with the 

muscle in the center of the field (IHC 

X200);  

C: the previous case showing negative 

cytoplasmic immunostaining for HER4 

(IHC X200). 

B A 

C 
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Lymph nodal metastases from urothelial carcinoma showing in  

A: strong  membranous EGFR immunostaining of the malignant cells (IHC 

X400);  

 

B: weak cytoplasmic HER4 immunostaining of the malignant cells (IHC X200). 

A 
B 
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Conclusion  
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In conclusion, 
EGFR and nuclear HER4 expressions were associated with 
parameters of poor prognosis in urothelial carcinoma.  
 
However, cytoplasmic HER4 expression was related to good 
prognostic indicators.  
 
Both markers may help in selecting high-risk patients with 
bladder cancer for more aggressive therapy.  
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Recommendation  
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We recommend more studies to be performed on all 
EGFR family members for better understanding the 
interaction (cross-talk) between them and their effect on 
prognosis and treatment. 
 
 Moreover, further studies on a large number of patients 
with long follow up period should be done to correlate 
EGFR and HER4 with survival to assess their prognostic 
value as independent factors 




