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- ABSTRACT EpCAM as a Predictive Marker of Tumor Recurrence and Survival in
Patients Who Underwent Surgical Resection for Hepatocellular Carcinoma
Background/Aims: Epithelial cell adhesion molecule (EpCAM) is expressed in
hepatic progenitor cells and hepatocellular carcinoma (HCC), and is considered
a marker of liver cancer stem cells. We evaluated the immunohistochemical
expression of EpCAM and other stemness-related markers as prognosticators of
tumor recurrence and survival in patients who underwent surgical resection for
HCC
Materials and Methods: A total of 262 patients were enrolled who had
undergone surgical resection for HCC, with immunohistochemical staining
results for EpCAM. The alpha-fetoprotein (AFP), cytokeratin 19 (CK19), CK7
and glypican-3 expressions were also analyzed in resected tumor specimens via
immunohistochemistry.
Results: A multivariate Cox regression analysis showed that tumor size [hazard
ratio (HR)=2.26, p=0.005], intrahepatic metastasis (HR=2.31, p=0.011), and
EpCAM positivity (HR=1.74, p=0.038) were associated with tumor recurrence.
In a Kaplan–Meier survival analysis, patients with EpCAM-positive tumors had
a significantly higher tumor recurrence rate and a reduced overall survival
compared to those with EpCAM-negative tumors.
Conclusion: Immunohistochemical expression of EpCAM was identified as a
poor prognosticator of recurrence and survival after surgical resection in patients
with HCC.
Key words: Epithelial cell adhesion molecule, hepatocellular carcinoma,
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I. INTRODUCTION
Hepatocellular carcinoma (HCC) is one of the most frequently occurring
cancers and the third leading cause of cancer-related death in Asia (1). A high
prevalence of hepatitis B (HBV) and hepatitis C virus infections strongly
predisposes the population to chronic liver disease and subsequent development
of HCC in Asian countries (2-4). Although treatments for HCC have evolved,
only those limited to early HCC have satisfactory treatment outcomes, and the
mortality rate remains high despite the application of surgical resection, liver
transplantation, and various other treatment modalities. Curative resection is
widely considered as the first choice of therapy for patients with resectable HCC,
however, the relatively high postoperative recurrence of HCC remains an
unsolved problem, as up to 70% of patients will experience a recurrence within
5 years after curative resection (5-7). Prognostic predictions regarding recurrence
and mortality should be made soon after surgical resection, as this information
can help to direct the postoperative management strategies in patients undergoing
surgical resection.
Two basic models have been proposed to explain the initiation and
development of tumors in vivo. In the first model, the accumulation of mutations
in somatic cells leads to uncontrolled proliferation and, finally, to carcinogenic
transformation (8-10). The second model assumes the existence of a hierarchical
tumor cell arrangement, wherein only a subpopulation of cells harbors the
capacity for tumorigenesis (11, 12). In the latter model, the cells of interest
possess two main characteristics, self-renewal and multipotency, and express
stemness-related markers such as epithelial cell adhesion molecule (EpCAM),
cytokeratin (CK) 7 and 19, glypican-3 and cluster of differentiation (CD)133 (13,
14).
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EpCAM is expressed on a subset of normal epithelial cells and can be
overexpressed on malignant cells from a variety of different tumor entities. This
overexpression is even more pronounced on so-called tumor-initiating cells
associated with many carcinomas (15). EpCAM is also expressed on hepatic
progenitor cells and fetal hepatoblasts, and is considered a biomarker of hepatic
cancer stem cell. Notably, EpCAM-positive HCC cells derived from cell lines
and tumor specimens were found to be highly invasive and tumorigenic,
suggesting that EpCAM might be a useful biomarker of HCC-initiating cells (1618).
Given the importance of prognostic prediction for patients with resected HCC,
clinicians should identify those who are at a high risk of recurrence following
treatment in order to consider the need for additional therapies or more careful
follow-up. Although previous studies have described various prognostic
indicators in patients with HCCs, reliable prognosticators are limited in number.
In this study, the immunohistochemical (IHC) expression of stemness-related
markers as prognosticators of tumor recurrence and survival was evaluated in
patients who underwent surgical resection for HCC, with a particular focus on
the potential of EpCAM as a predictive biomarker.
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II. MATERIALS AND METHODS

A. Patients
Four hundred and eighty patients were identified who had undergone surgical
resection for primary HCC at Ajou University Hospital (Suwon, Republic of
Korea) between January 2011 and January 2017. Among them, 262 patients who
had postoperative pathological findings of EpCAM expression were included in
this study. In addition to EpCAM, the following stemness-related markers were
evaluated: alpha-fetoprotein (AFP; n=248), CK19 (n=140), CK7 (n=182),
glypican-3 (n=245) and CD34 (n=195). Data on CD34 IHC were excluded from
the final analysis because all but six patients were positive for this marker (Figure
1).

Figure 1. Flow diagram of study enrollment, allocation, and analysis.
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Patients were followed up at 3-month intervals in the first year after surgery,
at 4-month intervals in the second year, and then, every six months thereafter. A
contrast-enhanced abdomen computed tomography or magnetic resonance
imaging scan was performed every visit at the out-patient department during the
follow up period. All processes regarding access to their medical records were
conducted in accordance with the guidelines of institutional Review Board
(approval no. AJIRB-MED-MDB-17-005).

B. Samples and pathological data
Tumor size, presence of vascular invasion, tumor stage and serum AFP level,
in addition to patient age and sex, were analyzed. Resected surgical specimens
were subjected to IHC to identify the protein expression of EpCAM, AFP, CK19,
CK7, and glypican-3. Tumors were graded using the criteria proposed by
Edmondson and Steiner: I, Well-differentiated; II, moderately differentiated; III,
poorly differentiated; and IV, undifferentiated (19). Tumor staging was based on
the modified Union for International Cancer Control (UICC) staging system (20,
21). The analysis included patients who were followed-up for at least 6 months
and for whom recurrence and death had been confirmed. The mean follow-up
period was 29.9 ± 17.15 (median=26, range=6–75) months.

C. IHC staining
HCC specimens collected from patients who had undergone resection were
fixed in 10% formalin and embedded in paraffin. Four-micrometer-thick sections
of the paraffin-embedded tissue blocks were used for IHC studies. All slides were
scored by two pathologists blinded to the patients' clinical information (Kim YB
and Roh J). The proportion of cell staining was used to evaluate the IHC results,
ranging from 0 to 100%. The extent of positivity was assigned a score of 0 when
4

no positive cells were observed; other results were semi-quantitatively scored as
follows: negative, <5%; weak (1+), 5–30%; moderate (2+), 30–60%; and strong
staining (3+), >60%. The expression of EpCAM and other stemness-related
markers was considered positive if >10% of cells received a final score of
moderate or strong staining (Figure 2).

Figure 2. Immunohistochemical staining of resected hepatocellular
carcinoma (HCC) specimens for epithelial cell adhesion molecule (EpCAM)
and other stemness-related markers. A: Hematoxylin and eosin-stained
HCC (magnification: ×100). B: Specimen positive for EpCAM expression
(magnification: ×200). C: Specimen negative for EpCAM expression
(magnification: ×200). D: Specimen positive for CK19 expression
(magnification: ×200). E: Specimen positive for CK7 expression
(magnification: ×200). F: Specimen positive for glypican-3 expression
(magnification: ×200).

D. Statistical analysis
5

The clinicopathological characteristics of the patients with HCC were
evaluated using the chi-square test and Fisher’s exact test. A multivariate Cox
regression hazards model with forward stepwise entry was used to identify
independent predictors of survival. The classification accuracy was measured
using the area under the receiver-operating characteristic curve (AUROC). Using
this curve, the cut-off value was determined as the point where the value of the
sum yielded the greatest sensitivity and specificity, and was used to estimate the
sensitivity, specificity, positive predictive value, negative predictive value, and
overall accuracy. Kaplan–Meier survival curves were used to evaluate the
cumulative recurrence and overall survival outcomes, and statistical differences
in survival curves between the low-risk and high-risk groups were determined
using the log-rank test. Recurrence and overall survival time were defined as the
interval between the dates of curative resection and first recurrence or death,
respectively. All statistical analyses were performed using the open-source
statistical programming environment R (R software program ver. 3.1.2; R Project
for Statistical Computing, Vienna, Austria). A p-value of less than 0.05 was
considered statistically significant.
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III. RESULTS
A. Baseline clinicopathological characteristics
Of the 262 patients included in the final analysis, 219 (83.6%) were male and
the mean age was 55.2 (median: 54, range: 31–78) years. The main etiology of
the HCC was hepatitis B virus (HBV) infection (82.4%). The mean tumor size
was 4.6 cm (median: 3.2, range: 1.3–9.0), and 190 patients (72.5%) presented
with tumors smaller than 5 cm. Two hundred and thirty-seven patients (90.5%)
had a single tumor mass.
Seventy-eight patients (30.0%) had a serum AFP level of more than 200
ng/ml. Among the study subjects, 179 (68.3%) had liver cirrhosis. IHC revealed
that 123 out of 262 patients (46.9%) harbored EpCAM-positive tumors.
Additionally, 112 (45.2%), 50 (35.7%), 99 (54.4%) and 206 (78.6%) specimens
were positive for AFP, CK19, CK7, and glypican-3, respectively. Other clinical
data and pathological results are listed in Table I.
Table 1. Clinicopathological characteristics of patients who had undergone
resection for hepatocellular carcinoma.
Characteristic

Value

Total case, n

262

Gender, n (%)

Age (years)

Etiology, n (%)

Tumor size (cm)

Male

219 (83.6)

Female

43 (16.4)

Mean ± standard deviation

55.2 ± 10.34

Median (range)

54 (31-78)

HBV

216 (82.4)

Other

46 (17.6)

Mean ± standard deviation

4.6 ± 3.70
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Median (range)
Size (cm), n (%)

Number of tumors, n (%)

3.2 (1.3-9.0)

<5

190 (72.5)

≥5

72 (27.5)

Single

237 (90.5)

Multiple
Modified tumor stage

AFP (ng/ml)*, n (%)

Liver cirrhosis, n (%)

Pathological data, n (%)

Edmonson grade**, n (%)

Stemness-related marker

25 (9.5)

T1, T2

171 (65.3)

T3, T4

91 (34.7)

<200

182 (70.0)

≥200

78 (38.0)

No

83 (31.7)

Present

179 (68.3)

Microvessel invasion (n=251)

58 (39.4)

Portal vein invasion (n=247)

82 (33.2)

Intrahepatic metastasis (n=245)

58 (23.7)

I, II

103 (40.9)

III, IV

149 (59.1)

EpCAM (n=262)

123 (46.9)

AFP (n=248)

112 (45.2)

CK19 (n=140)

50 (35.7)

CK7 (n=182)

99 (54.4)

Glypican-3 (n=245)

206 (78.6)

*n=260, **n=252.
n, number; HBV, hepatitis B virus; AFP, alpha-fetoprotein; EpCAM, epithelial cell adhesion
molecule; CK, cytokeratin

B. Factors predictive of HCC recurrence after surgical resection
For the univariate analyses, a Cox proportional hazards model was used to
investigate factors predictive of HCC recurrence after surgical resection. Of the
8

investigated variables, tumor size ≥5 cm), tumor stage >2, microvessel invasion,
intrahepatic metastasis, serum AFP ≥200 ng/ml, and EpCAM positivity were
identified as significant predictors of HCC recurrence (p<0.05). In the
multivariate analysis, however, tumor size [hazard ratio (HR)=3.69, 95%
CI=1.310–10.409, p=0.013], intrahepatic metastasis (HR=5.06, 95% CI=1.387–
18.490, p=0.014), and EpCAM positivity (HR=2.94, 95% CI=1.054–8.173,
p=0.039) remained significant predictors of HCC recurrence (Table II). EpCAM
positivity was the only significant stemness-related immunohistochemical
marker identified as a predictor of HCC recurrence in the multivariate analysis.
Table 2. Univariate and multivariate analyses of clinicopathological
parameters associated with cumulative recurrence of hepatocellular
carcinoma.
Univariate analysis

Multivariate analysis

Variable

HR

95% CI

p-Value

Age>55 years

1.10

0.728-1.653

0.658

Male gender

1.64

0.871-3.072

0.126

Tumor size ≥5 cm

3.45

2.273-5.222

<0.001

Tumor stage >2

3.43

2.270-5.194

<0.001

Microvessel invasion

3.72

2.416-5.724

<0.001

Intrahepatic metastasis

4.66

2.998-7.245

<0.001

AFP≥200 ng/ml

2.05

1.355-3.101

<0.001

EpCAM (IHC)

2.15

1.413-3.268

<0.001

AFP (IHC)

1.31

0.864-1.974

0.206

CK19 (IHC)

1.44

0.791-2.621

0.232

CK7 (IHC)

1.30

0.813-2.087

0.272

Glypican-3 (IHC)

0.76

0.444-1.313

0.330
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HR

95% CI

p-Value

3.69

1.310-10.409

0.013

5.06

1.387-18.490

0.014

2.94

1.054-8.173

0.039

HR, Hazard ratio; CI, confidence interval; AFP, alpha-fetoprotein; CK, cytokeratin; EpCAM,
epithelial cell adhesion molecule; IHC, immunohistochemical stain.

C. Clinicopathological characteristics and outcomes according to
IHC expression of EpCAM
To determine the clinical significance of EpCAM after surgical resection for
HCC, the patients were divided into two groups according to EpCAM expression
(Table III). The two groups did not differ in terms of sex, age, etiology of HCC,
tumor size, tumor multiplicity, tumor stage, presence of cirrhosis, or serum total
bilirubin levels. However, significant intergroup differences were observed in
serum AFP level (p<0.001) and various pathological factors (microvessel
invasion, p=0.003; portal vein invasion, p=0.006; intrahepatic metastasis,
p=0.041; Edmonson grade, p=0.002) (Table III).

Table 3. Clinicopathological characteristics and hepatocellular carcinoma
recurrence according to epithelial cell adhesion molecule (EpCAM)
expression.
EpCAM-negative EpCAM-positive
Variable
Gender

Age

Etiology, n

Tumor size

(n=139), n (%)

(n=123), n (%)

p-Value

Male

116 (83.5)

103 (83.7)

0.950

Female

23 (16.5)

20 16.3)

<55 Years

69 (49.6)

75 (61.0)

≥55 Years

70 (50.4)

48 (39.0)

HBV

111 (79.9)

105 (85.4)

Other

28 (20.1)

18 (14.6)

<5 cm

106 (76.3)

84 (68.3)

≥5 cm

33 (23.7)

39 (31.7)

10

0.066

0.242

0.149

Number of tumor mass

Single

123 (88.5)

114 (92.7)

Multiple

16 (11.5)

9 (7.3)

T1, T2

98 (70.5)

73 (59.3)

T3, T4

41 (29.5)

50 (40.7)

<200 ng/ml

112 (81.2)

70 (57.4)

≥200 ng/ml

26 (18.8)

52 (42.6)

Absent

47 (33.8)

36 (29.3)

Present

92 (66.2)

87 (70.7)

<1.2 mg/dl

110 (79.1)

97 (78.9)

≥1.2 mg/dl

29 (20.9)

26 (21.1)

Absent

92 (69.2)

60 (50.8

Present

41 (30.8)

)58 (49.2)

Absent

97 (74.6)

68 (58.1

Present

33 (25.4)

)49 (41.9)

Intrahepatic metastasis (n=245) Absent

106 (81.5)

81 (70.4)

Present

24 (18.5)

34 (29.6)

I, II

67 (49.6)

36 (30.8)

III, IV

68 (50.4)

81 (69.2)

Modified tumor stage

AFP (n=260)

Liver cirrhosis

Total bilirubin

Microvessel invasion (n=251)

Portal vein invasion (n=247)

Edmonson grade (n=252)

0.446

0.058

<0.001

0.430

0.644

0.003

0.006

0.041

0.002

EpCAM, epithelial cell adhesion molecule; n, number; HBV, hepatitis B virus; AFP, alphafetoprotein

The cumulative recurrence rate was higher among those with EpCAMpositive tumors than those with EpCAM-negative tumors (2-year cumulative
recurrence: 44.0% vs. 21.5%, p<0.001). Furthermore, patients with EpCAMpositive tumors had a worse overall survival rate compared to their counterparts
with EpCAM-negative tumors (2-year overall survival: 82.1% vs. 92.4%,
p=0.018; Figure 3).
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Figure 3. Kaplan–Meier analyses of recurrence (A) and overall survival (B)
among patients with epithelial cell adhesion molecule (EpCAM)-positive
(HCC) vs. those with EpCAM-negative hepatocellular carcinomas.

D. EpCAM and serum AFP level as a predictor of HCC
recurrence and survival
A high serum AFP level was confirmed to be a significant risk factor for
recurrence in univariate analysis, thus, we next conducted a recurrence and
survival analysis after stratifying patients based on the combined EpCAM and
serum AFP (≥200 ng/ml). Patients with a high serum AFP level and EpCAMpositive tumors had a significantly higher 2-year cumulative recurrence rate
compared to the other patients (45.9% vs. 28.3%, p=0.026). Additionally, these
patients had a tendency to have a lower survival rate (2-year cumulative survival
rates: 81.7% vs 89.0%, p=0.069) (Figure 4).
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Figure 4. Kaplan–Meier analyses of recurrence (A) and overall survival (B)
among patients with epithelial cell adhesion molecule (EpCAM)-positive
hepatocellular carcinomas and high expression of alpha-fetoprotein
(AFP>200 ng/ml) vs. other patients with hepatocellular carcinoma.

E. Diagnostic accuracy of EpCAM and serum AFP level as a
predictor of HCC recurrence
The value of IHC EpCAM expression, alone and combined with serum AFP
level (≥200 ng/ml), as a predictor of HCC recurrence after surgical resection was
evaluated. For EpCAM alone, the AUROC for recurrence was 0.607 (95%
CI=0.545–0.670, p=0.004); the sensitivity, specificity, positive predictive value,
and negative predictive value were 0.609, 0606, 0.455, and 0.741, respectively.
Even though a benefit was expected from combining EpCAM expression and
serum AFP level, the AUROC value for this combination was only 0.572 (95%
CI=0.510–0.633, p=0.054), with a sensitivity, specificity, positive predictive
value and negative predictive value of 0.293, 0.851, 0.519 and 0.688, respectively
(Figure 5).
13

Figure 5. Receiver-operating characteristic curve of epithelial cell adhesion
molecule (EpCAM) expression for the detection of hepatocellular carcinoma
recurrence. A: EpCAM only. B: EpCAM combined with serum alphafetoprotein (AFP) level.
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IV. DISCUSSION
In our study, we found that tumor expression of EpCAM, alone and in
combination with the serum AFP level, may serve as a prognostic marker in
patients with HCC who have undergone surgical resection. Specifically, the IHC
expression of EpCAM was found to be associated with a higher risk of recurrence
and shorter overall survival in patients with HCC. Additionally, the combination
of positive EpCAM expression and a high serum AFP level was associated with
rapid recurrence after surgical resection.
EpCAM is expressed on several types of epithelial cells and gastrointestinal
carcinomas, where it acts as a homotypic calcium-independent cell adhesion
molecule (22, 23). EpCAM strongly influences both the cell cycle and
proliferation and contributes to up-regulation of the proto-oncogenes c-MYC and
cyclins A and E (23). Furthermore, the inhibition of EpCAM expression was
shown to reduce proliferation and metabolism in human cancer cells (24). In our
study, the results obtained from a relatively simple IHC analysis of resected
surgical specimens were consistent with these earlier findings. The EpCAMpositive group had a higher recurrence rate and lower survival rate compared to
their EpCAM-negative HCC counterparts. These results suggest that a useful
analysis of the resected surgical specimen can be conducted and that a patient's
prognosis might be sufficiently predicted even from a preoperative biopsy.
A recent study compared peritumoral EpCAM expression and CD13 as a
prognostic marker in patients who underwent curative resection of HBV-related
HCC, using samples of liver parenchyma located within 20 mm of the tumor (25).
The authors concluded that peritumoral EpCAM and CD13 expression were
associated with a poor prognosis, but EpCAM may be a better prognostic marker
than CD13 in HBV-related patients with HCC (25).
15

Another recent study showed an association between the preoperative
presence of EpCAM-expressing circulating tumor cells (CTC) and T-regulatory
cell level with the recurrence of HCC after radical hepatic resection (26). In that
study, the group with a high level of CTCs had a significantly higher 1-year
recurrence rate compared with the group with lower CTC level (50.0% vs. 10.3%,
p=0.004) in patients with HCC (26). Another investigation reported a correlation
of survival outcomes with EpCAM-positive CTCs from patients with HCC.
Patients with EpCAM-positive CTCs had a significantly reduced overall survival
compared to patients without these cells (p=0.017), and the presence of CTCs
was also found to correlate with a high serum AFP level (p=0.050) (27). The
same group also reported a correlation of EpCAM-positive CTCs with a high
recurrence rate (HR=2.3, p=0.027) and shorter recurrence-free survival among
patients who underwent curative resection for HCC (5.0 ± 1.5 vs. 12.0 ± 2.6
months, p=0.039) (28). To our knowledge, there are no previous studies
addressing the correlation between the IHC expression of EpCAM and the level
of EpCAM-positive CTCs, thus further studies are needed to determine the
relationship between these two measures.
CK19 and CK7 are induced in biliary marker-positive hepatic progenitor cells
undergoing carcinogenesis (29, 30). These markers are not always expressed in
HCCs. A previous study divided patients with HCC into three groups according
to the CK19 and glypican-3 IHC results: CK19+/glypican-3+, CK19−/glypican-3+,
CK19−/glypican-3−. The researchers recorded a significantly lower cumulative
recurrence-free survival rate among the CK19+/glypican-3+ group relative to the
other groups (31). Furthermore, Uenishi et al. reported that both CK19 and CK7
were associated with tumor-free survival, although only the association with
CK19 remained significant in a multivariate analysis (risk ratio=2.2, p=0.0082)
(32). Although we also analyzed the associations of stemness-related markers
16

(AFP, CK19, CK7, and glypican-3) with recurrence and overall survival, no
differences in recurrence and survival rates were found. In contrast to previous
studies, the Cox proportional analysis failed to identify these markers as
significant risk factors for recurrence in patients with HCC who underwent
surgical resection.
Serum AFP is a known prognostic marker in patients with HCC. We
investigated whether the serum AFP level can be a complimentary prognostic
marker when combined with IHC expression of EpCAM of resected HCC
specimens. However, better prediction of recurrence or survival was not obtained
when an elevated serum AFP level (>200 ng/ml) was combined with EpCAM
expression compared to use of EpCAM expression alone.
In the current study, analysis yielded an AUROC of EpCAM for recurrence
of 0.607. Among patients with urothelial carcinoma, IHC-detected EpCAM
expression was reported to be associated with worse overall survival (p=0.033)
and an AUROC of 0.604 (33). Given that both studies divided patients into
EpCAM-positive and -negative groups, the AUROC values would be expected
to improve if patients were classified by IHC staining intensity with specific
grade.
Our study had some limitations. Firstly, our IHC findings could not be
compared with those of CTCs from patient blood samples, given the retrospective
design. As noted, previous studies have identified EpCAM-positive CTCs as a
poor prognostic factor. Future studies should determine whether CTC findings
correlate with IHC results. Secondly, this study included many patients with short
postoperative follow-up periods after surgery (mean follow-up period=29.9
months). A longer follow-up period may increase the value of EpCAM as a
prognostic marker. Finally, we evaluated only patients for whom EpCAM IHC
data were available, rather than all patients who underwent surgical resection. We
17

would expect more informative results from data that included all patients,
regarding the usefulness of other stemness-related markers.
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V. CONCLUSION
In conclusion, we identified EpCAM expression as a marker of poor
prognosis of recurrence and survival in those undergoing surgical resection for
HCC even after clinicopathological factors for prognosis were taken into account.
We expect that IHC expression of EpCAM might be used to predict outcomes in
patients with HCC who underwent percutaneous biopsy as well as hepatic
resection.
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- 국문요약 -

간암의 수술적 절제를 시행한 환자에서 종양 재발 및 생존에
대한 예측 인자로서 EpCAM 에 대한 연구

아주대학교 대학원 의학과
노 충 균
(지도교수: 정 재 연)

배경/목적: Epithelial cell adhesion molecule (EpCAM)은 간 전구세포와
간암에서 발현하며, 간암 줄기 세포의 표지자로 알려져 있다. 우리는
간암을 수술적 절제한 환자에서 종양 재발과 생존의 예후 예측
인자로서 EpCAM 과 다른 줄기세포관련 표지자의 면역조직화학적
발현을 평가하였다.
방법: 간암을 수술적 절제를 했으면서 EpCAM 의 면역조직화학염색
결과가 있는 262 명의 환자들이 연구에 등록이 되었다. 알파태아단백,
시토케라틴 19, 시토케라틴 17, 글리피칸-3 의 발현 또한 절제된
검체에서 면역조직화학 염색을 통해 분석하였다.
결과: 다변량 콕스 희귀분석을 시행한 결과 종양의 크기 (위험비=2.26,
p=0.005), 간내 전이 (위험비=2.31, p=0.011)), 그리고 EpCAM 양성
(위험비=1.74, p=0.038)이 종양 재발과 관련이 있음을 확인하였다.
카플란-마이어 생존 분석을 시행한 결과 EpCAM 양성이 확인된
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환자에서 EpCAM 음성 환자보다 높은 재발율과 낮은 생존율이
확인되었다.
결론: EpCAM 의 면역조직화학적 발현은 간암 환자의 수술적 절제 후
재발과 생존에 나쁜 예후 예측 인자임을 확인하였다.

핵심어: Epithelial cell adhesion molecule, 간암, 수술적 절제, 재발, 생존
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