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Abstract  
Background: The aim of this study was to evaluate over expression of epidermal 
growth factor receptor (EGFR) gene in localized prostate cancers and determine 
its relation with clinical and pathological factors affecting the progression of the 
disease. 

Methods: In the tissue samples of the patients with prostate cancer undergoing 
radical prostatectomy, EGFR expression was evaluated by immunohistochemistry 
technique. Those with scores 2 and 3 were considered to be positive for the 
expression. The relation between gene expression and grade was evaluated by 
chi-square test. 

Results: Of 100 tissue samples evaluated, 80 and 20 had Gleason score (GS)    
< 7 and ≥ 7, respectively. Also, 68 and 32 had PSA level ≤ 10 and >10, 
respectively. A total of 59 samples were positive for EGFR expression, of whom, 
46 had GS < 7 and 13 had GS > 7 (P-value = 0.39). Forty patients had        
PSA < 10 and 19 had PSA > 10 (P-value = 0.5).   

Conclusion: Fifty-nine percent of the patients with localized prostate cancer 
undergoing radical prostatectomy were EGFR positive. No significant relation was 
found between EGFR and grading (GS) or PSA. 
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Introduction 
Radical prostatectomy or radiotherapy is a 

curative treatment for localized prostate cancer. 
Pathologic grading of the prostate cancer by 
Gleason Score (GS) is the most precise method used 
for evaluation of the patients’ clinical outcome. A 
total of 25% of the patients with localized prostate 
cancer experience recurrence [1]. Most of the 
patients with recurrence or metastasis respond to 
hormone therapy at first, but when hormone therapy 
fails, the treatment efforts are more limited and the 
survival rate of the patients will be less than a year. 
Although the primary results of some chemotherapy 
medicines are hopeful, we still need some phase-III 
trials for their confirmation [2]. 

Progression of the prostate cancer from a normal 
prostate epithelium to the cancer tissue sensitive or 
resistant to hormone is a multi-stage process 
affecting many growth factor signals. Understanding 
the molecular mechanisms of the prostate cancer 
helps us find new treatments affecting the genes and 
their products. Some growth related factors which 

can determine final prognosis of patients in different 
tumors are Ki67 expression, EGFR expression and 
HER-2/neu Oncogene over expression [3-6]. There 
are some evidences showing a specific role for EGFR 

gene and the cellular wall receptors [7-9]. 
The EGFR family genes include c-erB1, c-erB2 

(HER2), c-erB3, and c-erB4. They all have an 
extracellular receptor, to which the legends are 
attached to form homodimers and heterodimers 
regarding the activity of intracellular tyrosine kinase 
which results in cellular proliferation, prevention of 
apoptosis, and adhesion and cellular attack [10, 11]. 

Previous studies showed over expression of c-erB1 
in primitive and metastatic cancer of the prostate    
[7, 8]. However, by the time of performing these 
studies, it was not confirmed if the expression of this 
receptor was correlated with the pathologic 
evidences of disease progression [13, 14]. 

Regarding the biologic differences in prostate 
cancer and the diversity of the factors that 
technically affect these results, we decided to 
evaluate the level of EGFR gene expression in Iran 
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and show its relation with clinical and pathological 
evidences of the cancer progression (PSA and 
grade). 

Materials and Methods 
The patients with prostate cancer who had 

referred to Shohada Hospital between 1995 and 
2004, had undergone radical prostatectomy, and 
their tissue samples were confirmed to be 
adenocarcinoma were enrolled in the study. Two-
micron to 3-micron cuts were taken and evaluated 
for EGFR gene expression by immunohistochemistry 
method by a pathologist blind to the level of 
malignancy in the samples. A manual avidine-biotin-
peroxidase complex procedure was used in the IHC 
analysis (DakoCytomation, Copenhagen, Denmark).   
For this purpose the sections were deparaffinized 
and processed as follow: 

1) The samples were placed in oven at 50-60 C 
for30 minutes, 2) The samples were rinsed in 
100%Xylol,100%,85%and75% ethanol and water, 
3) Rinsed in 10%PBS, 4) Rinsed 10 minutes in 1:9 
H2O2/ethanol solution, 5) Rinsed in 10%PBS,         
6) Placed in sodium nitrate buffer(PH=8)and 
autoclave it for 10 min in 120c and pressure of 1.2 
atmosphere, 7) Rinsed in 10%PBS, 8) Add 2 drops 
of serum blocking solution and wait for 10 min, 9) 
Cover the slides by 2 drops of primary 
Ab(her2/neuAb) for 30-60min, 10) Rinsed in 
PBS10%, 11) Add 2 drops of biotinylated  Ab on 
slides and wait for 10min, 12) Rinsed in PBS, 12) two 
drops of enzyme conjugate for 10min, 13) Rinsed in 
PBS, 14) Add 100 lambda ready DAB chromogen 
and wait 50min, 15) Rinsed in PBS, 16) Two drop of 
hematoxylin added for contrast making,1-3min and 
rinsed in water, 17) PBS 30seconds, 18) Dehydrated 
in 75%,85%and 100% alcohols and then 100%xylol 
for clearing, 19) Cover slipped and coded. 

The immunologic reaction of EGFR was graded as 
follows: Zero, without reaction; 1, less than 5% of the 
cells had reaction; 2, between 5% and 50% of the 
cells had reaction; and 3, more than 50% of the cells 
had reaction. The tissue factors were considered 
positive if the grading was 2 to 3[7, 8]. In order to 
evaluate the relation between clinicopathologic 
characteristics of EGFR expression, chi-square test 
was used. A P-value less than .05 was considered 
statistically significant. 

Results 
Mean age of the patients was 68 years (range, 

45 to 79 years). Of 100 samples evaluated, 80 and 
20 had Gleason score ≥ 7 and < 7, respectively. 
Also, 68 and 32 had PSA level ≤ 10 and >10, 

respectively. A total of 59 samples were positive for 
EGFR expression, of whom, 46 had GS < 7 and 13 
had GS > 7 (P-value =0 .39). Forty patients had 
PSA < 10 and 19 had PSA > 10 (P-value = 0.5). 
The relation between EGFR expression and PSA is  
(P-value=0.56) and grade is (P-value=0.36).Thus 
there isn’t any significant correlation. 

Discussion 
According to our results, 59% of the patients were 

EGFR-positive, which is in accordance with the results 
of Di Lorenzo and colleagues and Shuch and 
associates [12, 15]. The expression of this gene is 
more frequent in black patients suggesting that some 
genetic factors may affect its expression.  

The expression of EGFR gene is quite normal in 
normal prostate tissue and is dominantly positive in 
the basal epithelial compartment. The tissue staining 
is predominantly membranous which is different from 
tumoral tissues (membranous or cytoplasmic staining) 
[16].These results show the importance of the 
regulating role of EGFR for having a normal prostate 
function. The need for more studies in downstream 
pairing of EGFR to cellular response in normal tissue 
in comparison with tumoral tissue is more sensed [17]. 

We also concluded that the increased expression 
of this gene is not significantly related to advanced 
disease which is in contrast with the results of Di 
Lorenzo’s and Shuch’s studies. However, in the study 
by Shuch and co-workers, a significant relationship 
was found between the EGFR gene expression and 
PSA but not with grade [15]. Our results are in 
accordance with the results of Rajal and associates 
who did not find a significant relationship between 
PSA, grade, and stage of the disease and 
postoperative positive margins with EGFR gene 
expression [16].  

Recurrence has been shown in 67% and 8.3% of 
the patients with positive and negative EGFR 
expression after radical prostatectomy [12]. The 
EGFR gene is the only independent factor with 
prognostic effect on disease-free survival rate and it 
has been confirmed in this same paper that in 100% 
of the patients with hormone-resistant prostate 
cancer, EGFR gene is positive. That is, in EGFR 
positive patients, the possibility of converting the 
prostate cancer to a hormone-resistant cancer is 
higher [12]. Therefore, our future aim is the 
evaluation of recurrence and disease-free survival 
rate in these patients and evaluation of gene 
expression in tissue samples of the patients with 
hormone-resistant prostate cancer for completion of 
these studies.  
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Since some specific anti-EGFR factors exist in most 
of the epithelial cancers, [18] a great role is 
considered for the concurrent use of hormone and 
EGFR-targeted medications as an alternative 
treatment in these patients if it is confirmed that the 
rate of recurrence is high in EGFR-positive patients, 
as it has been suggested that ZP183 (an inhibitor of 
EGFR) inhibits the growth of in vivo hormone-resistant 
cancer [19]. We may prevent the conversion of 
prostate cancer to a hormone-resistant cancer using 
these medications. 

Conclusion 
In 59% of the patients with localized cancer who 

have undergone radical prostatectomy, EGFR is 
positive and no significant relation exists between its 
expression and grade and PSA. 

Despite in this study, we did not find relationship 
between EGFR over expression and some prognostic 
factors, we recommend other studies with patients 
follow up. 
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