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    Hepatocellular carcinoma (HCC) is a poor prognostical tumor. Though it is a leading cause of death, 
the conventional systemic therapy strategies are not effective. In recent studies the expression of 
EGFR in the majority of HCCs makes it a promising target of anti-EGFR therapies. In our study, we 
aimed to demonstrate and compare the EGFR gene aberration by fluorescence in situ hybridization 
(FISH) and immunohistochemical (IHC) method, to determine if it can be used practically. Several 
studies have demonstrated positive immunoexpression of cytokeratin (CK) 19 in HCC, and CK19-
positive HCC has a high metastatic potential, which is also associated with a poor prognosis. Recent 
studies indicate that, the activation of the EGF–EGFR signaling pathway is associated with the 
development of CK19-positive HCC, and the EGF-induced increase in growth abilities of HCC, may 
account for the poor prognosis of the patients (1). We also aimed to demonstrate the relation between 
established prognostic features, like tumor differentiation, vascular invasion with the CK-19 
immuohistochemical positivity. Twenty-six patients with hepatocellular carcinoma (HCC) without 
having any metastasis and recurrences clinically at the time of tumor resection were recruited in our 
study. The age, gender, chronic liver disease and the size of the tumor were extracted from clinical 
and pathologic in records. Five-micrometer thick sections were cut from paraffin blocks and were 
stained with hematoxyline and eosin (H&E) The pattern of the tumor, presence of clear cell change, 
steatosis, giant cell formation, tumor necrosis and tumor grade were noted. Immunohistochemistry for 
EGFR and CK19 was performed on three–micrometer thick serial sections by streptoavidin-biotin 
method utulizing Ventana Benchmark Ultra automated stainer (Arizona, USA).To the five-micrometer 
thick sections were used for FISH analyses by The SPEC EGFR/CEN 7 dual color probe and the 
SPEC EGFR/CEN 7 dual color probe kit (ZytoLight, ZytoVision GmbH, Germany). After the FISH 
procedure, the slides were examined on an Olympus Bx50 microscope and photographed with an 
Olympus Dp20 camera. One hundred non-overlapping nuclei were counted by a histologist in a 
double-blind manner. No amplification: 1-5 copies of the gene present per nucleus in >50% cancer 
cells, low amplification: 6-10 copies of the gene, or a small gene cluster, present per nucleus >50% 
cancer cells, amplification >10 copies, or large clusters, of the gene present per nucleus in >50% 
cancer cells (2,3). 
    In our study although there was correlation with vascular invasion (p<0.01) we could not find any 
association between gene expression of EGFR and IHC expression of CK19 positivity, however tumor 
size, chronic hepatitis etiology, tumor pattern presence of clear cell change, steatosis, giant cell 
formation, tumor necrosis and tumor grade (p>0.05). We have shown that the IHC expression of 
EGFR in HCC is not related to EGFR gene copy number. Contrary to other studies, we could not 
identify EGFR gene amplification in our cases by FISH. IHC expression of EGFR gene, made up 42% 
of our HCC cases, which coincides with the results of the study of Buckley et al. and our study, the 
IHC expression of EGFR supported that, the EGFR is certainly associated with the development of 
HCC (4). In our study none of our cases had either metastasis or recurrence which was found to be 
different from the previous studies (4). In contrary to the previous studies, we could neither find any 
statistically significant amplification by FISH method, nor any strong EGFR expression by IHC 
analysis, which may be attributable to the early stage of the HCC cases. However, the nuances, 
compared with the other studies suggested that, the EGFR may also pose a role of the HCC 
progression. As there is considerable disparity in the literature about the relationship of EGFR 
expression and prognostic features in HCC further studies of larger series are needed. 
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Figure 1. Immunohistochemical analysis for epidermal growth factor receptor showing strong membrane 

expression (a), moderate membrane expression (b), mild expression (c) in hepatocellular carcinoma (x40). 

 

  
 

Figure 2. Fluorescence in situ hybridization using probes directed against the epidermal growth factor receptor 

(EGFR) gene (green) and centromere of chromosome 7 (red) (x1000). 
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