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ABSTRACT
AIM: Hepatocellular carcinomas are one of the leading cause 
of death throughout the world with a high recurrence rate and 
metastatic potential. The relationship between the prognosis 
and immunoexpression of cytokeratin 19 has been shown in 
hepatocellular carcinomas. Recently, EMT has been shown to be an 
important mechanism contributing to cancer invasion and metastasis 
in epithelial-derived cancers, including Hepatocellular carcinoma. 
We aimed to investigate the relationship between the CK19 positivity 
with a poor prognosis in HCC and E-cadherin and vimentin as the 
EMT indicator proteins. 
MATERIALS AND METHODS: The cytokeratin-19, vimentin and 
E-cadherin expression of 41 HCC tissue samples was examined by 
immunohistochemical staining.
RESULTS: The E-cadherin expression was negatively and vimentin 
expression positively corralated with CK19 positivity (p < 0.05).
CONCLUSION: Previous studies implicated that both the CK19 
positive HCCs and the HCCs having reduced expression of E-cad 
and gain vimentin expression have poor prognosis with increased 
risk of recurrence and metastasis. In our study the correlation 
between the CK19 positivity and EMT may suggest that those tumors 
are originated form progenitor cells. The tumors originated from 
progenitor cells may have higher EMT, this may be related with the 
carcinogenesis of this HCC subtype. 
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INTRODUCTION
E-cadherin is a calcium-dependent cell adhesion molecule that 
belongs to a family of transmembrane glycoproteins, is normally 
expressed at adherent junctions between epithelial cells[1]. Recently, 
altered expression and down-regulation of Ecadherin was reported 
to correlate with occurrence, development, and prognosis of various 
cancers[2,3].
    A hallmark of epithelial-mesenchymal transition (EMT) is loss 
of E-cad, which is considered an epithelial differentiation marker in 
EMT studies[4]. The characteristic changes that occur during EMT 
include the downregulation of epithelial differentiation markers 
E-cadherin (E-cad)[5,6] and the upregulation of mesenchymal markers 
such as vimentin (VIM)[7,8]. Recently, EMT has been shown to be an 
important mechanism contributing to cancer invasion and metastasis 
in epithelial-derived cancers[5,9-11], including Hepatocellular carcinoma 
(HCC)[12-15].
    HCC is a poor prognostical tumor. Though it is a leading cause of 
death, the conventional systemic therapy strategies are ineffective and 
following surgical resection highly recur. One of the key molecular 
pathways is epidermal growth factor receptor (EGFR) in HCC 
development. The activation of the EGF–EGFR signaling pathway 
via phosphorylation of JNK/SAPK may be closely associated with 
the histogenesis of CK19-positive HCC. EGF increased the abilities 
of cell growth and invasive properties of HCC cell lines, showing an 
acquisition of more malignant potential and accounting for the poor 
prognosis of the patients[16,17].
    In the present study we aimed to investigate the relationship 
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between the CK19 positivity with a poor prognosis in HCC and these 
EMT indicator proteins. 

METHODS
Patients and Tissue Specimens
The specimens were obtained from fourty-one patients who had 
undergone liver resection for hepatocellular carcinoma and liver 
transplantation for hepatocellular carcinoma between January 2012 
and October 2014 at Acibadem University, Istanbul, Turkey. All 
patients provided written informed consent to participate in the study. 
Normal tissue specimens were taken more than 20 mm away from the 
hepatocellular carcinoma and confirmed as “normal” by subsequent 
histopathologic analysis. Each tissue sample was immediately fixed 
in 10% buffered formalin and embedded in paraffin. Sections (4 μm 
thick) were prepared for hematoxylin and eosin (HE) staining for 
histological diagnosis and for immunohistochemistry.

Immunohistochemistry
Streptoavidin-biotin method was made for immunohistochemistry in 
full automatic system Ventana Benchmark XT (Arizona, USA).
    Sections were incubated with primary antibody E-cadherin (clone: 
SPM471, Ready to use, Neomarkers), vimentin ( clone: CK19 (clone: 
A53-B/A2.26, Ready to use, Neomarkers) for 40 minutes at 24℃. 
Then sections incubated biotinlated secondary antibody (İView 
DAB Delection Kit, Ventana, USA) for 4 minutes and streptoavidin 
conjugated to Horseradishperoxsidase (İView DAB Delection Kit, 
Ventana, USA) for 8 minutes. After incubating Diaminobenzidine 
(DAB, İView DAB Delection Kit, Ventana, USA) for 8 minutes 
applying Copper (İView DAB Delection Kit, Ventana, USA) for 
mordanting. All sections were stained hematoxylin II (Ventana, 
USA) for 12 minutes. After washing with tap water, sections were 
dehydrated through a graded ethanol series, cleared in xylene, and 
mounted with embedding agent Consul-Mount (Thermo Scientific, 
UK). All slides were evaluated by conventional light microscopy 
(Olympus BX51, Olympus America Inc., USA). 
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e-cadherin
Strong
homogeous 
Heterogeous
Negative

CK19 positive HCC
0/8 (0%)
1/10 (10%)
13/17 (76.5%)
6/6 (100%)

Table 1 e-cadherin expression in CK19 positive HCCs.

Vimetin
Positive
Negative

CK19 positive HCC
12/14 (88.7%)
7/27 (25.9%)

Table 2 Vimentin expression in CK19 positive HCCs.

a b c

d e f

c

Figure 1 Ecadherin  (a,b,c) and vimentin (d,e,f) expressions in HCCs were demonstrated as follows: (a): strong pattern: E-cadherin staining 
pattern is almost all tumor cells (>95 %) ; (b): weak and homogenous pattern: all tumor cells are uniformly stained but more weakly expressed 
than in normal hepatocytes; (c): heterogenous pattern: there is complete loss of Ecadherin in tumor, other tumoral areas where weakly stained; 
(d): vimentin is negative in tumor cells; (e): vimetin is positive in only few tumor cells; (f): prominent vimentin expression in tumor cells.

Statistical Analysis
All statistical analyses were performed using SPSS15.0 software 
(SPSS, Chicago, IL). Continuous data were expressed as the 
mean+SD. All tests were two sided P-values <0.05 were considered 
statistically significant.

RESULTS 
E-cadherin was found in strong pattern in 8 /41 (20%) HCCs, weak 
and homogenous pattern in 10/41 (24%) tumors, in 17/41 (41%) 
cases heterogenous pattern was detected, and 6/41 (15%) HCCs were 
not stained with E-cadherin. 
    In 14/41 (34%) hepatocellular carcinomas exhibited vimentin 
expression, in 27/41 (66%) tumors didnot. When hepatocellular 
carcinomas were grouped according to CK19 expression; 20 (49%) 
of them were CK19 positive and 21 (51%) were CK19 negative. 
    None of the HCCs that demonstrated strong staining pattern of 
E-cadherin were CK19 positive. All E-cadherin negative cases had 
CK19 expression, the remaining CK19 positive HCCs were either 
had heterogenous pattern or weak and homogenous pattern of 
E-cadherin staining, 13 and 1 cases respectively (Table 1) (Figure 
1). Twelve of the 14 vimentin exhibiting HCCs were CK19 positive, 
7 of the CK19 tumors were vimentin negative (Table 2) (Figure 1). 
The E-cadherin expression was negatively and vimentin expression 
positively corralated with CK19 positivity (p < 0.05). 



DISCUSSION
Hepatocellular carcinoma (HCC) is the third leading cause of 
cancer mortality worldwide, it is a poor prognostical tumor and the 
conventional systemic therapy strategies are ineffective and following 
surgical resection highly recur. 
    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[18,19,20].
    Recent studies indicate that, the activation of the EGF-EGFR 
signaling pathway by inducing CK19 expression, is associated with 
the development of CK19-positive HCC and the EGF-induced 
increase in proliferative abilities and invasive properties of HCC, 
may account for the poor prognosis of the patients[16,17,21]. 
    The epithelial-derived tumor cells switch their phenotype to a 
more primitive mesenchymal phenotype and implicated EMT in 
cancer progression and the loss of E-cad expression and the presence 
of vimentin are important factors in EMT[5,9-14]. Recent reports were 
suggested EMT, the loss expression of E-cad and gain of vimentin, 
is a critical factor, by playing a key role in the progression of tumor 
invasion and metastasis, occurence in early recurrence after surgery 
in several malignant carcinomas, including HCC[11,15,22,23,24].
    In normal human liver, hepatocytes express CK8 and CK18, 
while biliary epithelial cells express CK7 and CK19(25). Hepatic 
progenitor cells, on the other hand, express markers specific for 
both hepatocytes and biliary epithelial cells. some HCC can express 
CK19, the marker specific for biliary epithelial cells[18,19,26,27]. These 
consistent findings suggested that some HCC HCC may originate 
from hepatic progenitor cells, instead of hepatocytes directly, but 
hepatic progenitor cells which express CK19[14,25,27]. 
    In our study the correlation between the CK19 positivity and EMT 
may suggest that those tumors are originated form progenitor cells. 
Previous studies implicated that both the CK19 positive HCCs and 
the HCCs having reduced expression of E-cad and gain vimentin 
expression have poor prognosis with increased risk of recurrence and 
metastasis. Our study suggested that EMT may be related with the 
origin of the HCCs. The tumors originated from progenitor cells may 
have higher EMT, this may be related with the carcinogenesis of this 
HCC subtype. 
    Although HCC remains a promising target for anti-EGFR 
therapies, selection criterias are unclear. As the conventional 
systemic therapy strategies are ineffective in HCC, recent studies 
are trying to find new medications. 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[28]. E-cadherin is found to be both prognostic and predictive 
of erlotinib treatment outcomes and a marker that identified a subset 
of patients different from those who have increased EGFR protein 
expression and EGFR copy number. 
    Further studies about the carcinogenesis, in selected group of 
HCCs probably originated from progenitor cells, EGFR antagonists 
in therapy may be a promising choice.
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