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Abstract: Hepatoid or AFP-producing adenocarcinoma of stomach growing in a solid pattern are highly
aggressive tumors. It is difficult to detect hepatoid differentiation solely on the basis of findings from
hematoxylin and eosin stainings, especially in small biopsy specimens. Gastric adenocarcinomas with
hepatoid differentiation should be distinguished from solid type gastric adenocarcinoma, because of
their different biological behavior. We immunohistochemically analyzed hepatocellular markers (AFP,
Glypican-3, HepPar-1) and possible markers of gastric hepatoid adenocarcinoma (SALL4 and PLUNC)
to detect hepatoid differentiation in 45 gastric hepatoid adenocarcinoma and 47 non-hepatoid solid
type poorly differentiated adenocarcinoma. There were a higher incidence of vascular invasion
(P=0.0055) and distant metastasis (P=0.0458) in hepatoid adenocarcinoma than in non-hepatoid
adenocarcinoma. AFP, SALL4, HepPar-1, and Glypican-3 were significantly higher in hepatoid
adenocarcinoma than in non-hepatoid adenocarcinoma. All five markers were positive in both the
hepatoid/solid and the tubular component. In hepatoid adenocarcinoma, the frequency of distant
metastasis was significantly higher in SALL4-negative cases than in SALL4-positive cases (P=0.0381).
HepPar-1 was associated with liver metastasis (P=0.0452). PLUNC was correlated with lymph node
metastasis (P=0.0375). There was a significant difference in the survival rate between HepPar-1-
positive and HepPar-1-negative groups (P=0.0437). The co-expression of PLUNC and SALL4 and the
other co-expression of HepPar-1 and PLUNC were associated with poorer prognosis (p=0.0181 and
p=0.0443, respectively). AFP, SALL4, HepPar-1 and Glypican-3 are useful for the detection of hepatoid
differentiation. A combination of PLUNC, HepPar-1 and SALL4 could be a reliable prognosic indicator
in hepatoid adenocarcinoma of the stomach.
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Dear Dr. Ricardo V. Lloyd

Thank you very much for your letter and the reviewers’ comments on our
manuscript entitled “Combination of hepatocellular markers is useful for
prognostication in gastric hepatoid adenocarcinoma” by Mikako Osada et al. The
comments offered by the reviewers were very helpful and we have revised our
manuscript to incorporate your suggestions and the reviewers’ suggestions as follows:

Comments and our replies

Editors' comments:
1. Please reduce the length of the main text by 15%.

Reply: We reduced the introduction in main text p.4, line 14-15, the Material and
methods in paragraph 2.1 p.6, line 4-6, 8-10, the Results in paragraph 3.1 p.9, line 17-18,
p.10, line 1, in paragraph 3.2 p.10, line 9-10, in paragraph 3.4 p.12, line 6 and 10-11 and
the Discussion p.13, line 8-10, p.15. line 14-18 and p.16, line 6-9 according to your
comment. We added the explanation in paragraph 2.1 p.6, line 13 of Material and
methods and in the Discussion p.16. line 3. We rewrote the explanation in paragraph
2.1 p.6 ,line 15-16 of the Material and methods and the explanation in Table 1.
Moreover, we permutate photos in Figure 2 and rewrote the explanation in paragraph
3.3 of the Results and Figure legends.

2. Please format the abstract per our journal style as a single paragraph without section
headers.
Reply: We rewrote the abstract per your journal style and changed the abstract p.2,

line2,3.

3. In table 4, please check pathologic T stage vs PLUNC. Are the values for pT1-pT2



and pT3-pT4 reversed?

Reply: We rewrote the values for pT1-pT2 and pT3-pT4 vs PLUNC in table 4.

Reviewers' comments:

Reviewer #2:

1. Although the authors agree that the differentiation of hepatoid and non-hepatoid
tumors may be challenging, they apparently did not have this problem since they could
assign their solid/tubular tumors into one or the other category based on hematoxylin
and eosin staining. It would be interesting to know if they reclassified some of the
cases when the immunohistochemical stains became available. Also, we have to
assume that tumors were homogenously hepatoid and non-hepatoid. Were there tumors
that showed both features? If this is the case, how did tumor showing both hepatoid
and non-hepatoid areas stain? Were there areas of common intestinal or diffuse gastric
cancer associated with the hepatoid tumors? If this is the case, how did these areas
stain? What was the background non-neoplastic mucosa?

Reply: We defined hepatoid adenocarcinoma as a tumor containing components
characterized by morphological similarities to hepatocellular carcinomas despite the
percentage of hepatoid components. Gastric hepatoid adenocarcinoma also frequently
co-existed with a tubular adenocarcinoma component, but didn’t contain diffuse gastric
cancer. Non-hepatoid adenocarcinoma were defined as solid-type poorly differentiated
adenocarcinoma without hepatoid component, prominent lymphoid stroma and
neuroendocrine component in our study. In the background non-neoplastic mucosa,
intestinal metaplasia was observed in 71% of gastric hepatoid adenocarcinoma.

2. In paragraph 2.3 of Material and methods, the authors state that a case was considered
positive "when any cancer cells were stained”. What does any mean, one, two, how
many? Is it possible to get a sense of the positive staining area: percentage of tumor
staining, focal, patchy, diffuse, etc? It is crucial to define these terms and illustrate
what they mean.

Reply: We rewrote the explanation in paragraph 2.3 of Material and methods, and



showed that a case was considered positive “ when cancer cells were focally stained”.

3. In the results, on paragraph 3.2, they indicate that the markers were focally positive
not only in the solid/hepatoid components but also in the tubular areas. Again, what
does focally mean? If "any" tumor cell is considered positive and if cases stained
"focally,” do they think this information is applicable to biopsy specimens?

Reply: We deleted “focally” in the results on paragraph 3.2. If cases stained focally,
we think this information is appliciable to biopsy specimens.

4. The authors excluded cases of solid carcinomas with abundant lymphoid infiltrates
and EBER-positive cases. Actually, it would be quite interesting to know whether
some of these markers are present in "any" cell or focally in these tumors since they are
generally not confused with hepatoid differentiation and would be a good comparison
group for tumors with a solid growth pattern.

Reply: We examined immunohistochemical staining in solid areas using five antibodies
in 10 cases of solid carcinomas with abundant lymphoid infiltrates and EBER-positive
cases and 10 cases of neuroendocrine tumors. In solid carcinomas with lymphoid
stroma, two cases were positive for HepPar-1 and one case was positive for Glypican-3.
In neuroendocrine tumors, one case was positive for HepPar-1 and two cases were
positive for both Glypican-3 and SALL4. No cases were positive for AFP in both
groups.

5. Finally, does the percentage of tumor staining for these markers influence the
prognosis? Do tumors that show an occasional positive cell have the same prognosis as
those that have patchy or diffuse staining? If this is the case, it would support the
significance of even finding one or few positive cells. However this needs to be
analyzed.

Reply: The percentage of tumor staining for these markers didn’t influence the
prognosis in our study. Tumors that show an occasional positive cell have the same
prognosis as these that have patchy or diffuse staining. We added the explanation in



the discussion p.16. line 3.

We thank you for your very helpful suggestions which have improved our report.
Your kind consideration of this revision for publication in Human Pathology would be
appreciated.

Sincerely yours,
Yoshinao Oda, M.D. PhD.
Mikako Osada, M.D.
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Abstract

Hepatoid or AFP-producing adenocarcinoma of stomach growing in a solid pattern are

highly aggressive tumors. It is difficult to detect hepatoid differentiation solely on the

basis of findings from hematoxylin and eosin stainings, especially in small biopsy

specimens.  Gastric adenocarcinomas with hepatoid differentiation should be

distinguished from solid type gastric adenocarcinoma, because of their different

biological behavior. We immunohistochemically analyzed hepatocellular markers

(AFP, Glypican-3, HepPar-1) and possible markers of gastric hepatoid adenocarcinoma

(SALL4 and PLUNC) to detect hepatoid differentiation in 45 gastric hepatoid

adenocarcinoma and 47 non-hepatoid solid type poorly differentiated adenocarcinoma.

There were a higher incidence of vascular invasion (P=0.0055) and distant metastasis

(P=0.0458) in hepatoid adenocarcinoma than in non-hepatoid adenocarcinoma. AFP,

SALL4, HepPar-1, and Glypican-3 were significantly higher in hepatoid

adenocarcinoma than in non-hepatoid adenocarcinoma.  All five markers were positive

in both the hepatoid/solid and the tubular component. In hepatoid adenocarcinoma,

the frequency of distant metastasis was significantly higher in SALL4-negative cases

than in SALLA4-positive cases (P=0.0381). HepPar-1 was associated with liver

metastasis (P=0.0452). PLUNC was correlated with lymph node metastasis
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(P=0.0375). There was a significant difference in the survival rate between

HepPar-1-positive and HepPar-1-negative groups (P=0.0437). The co-expression of

PLUNC and SALL4 and the other co-expression of HepPar-1 and PLUNC were

associated with poorer prognosis (p=0.0181 and p=0.0443, respectively). AFP, SALLA4,

HepPar-1 and Glypican-3 are useful for the detection of hepatoid differentiation. A

combination of PLUNC, HepPar-1 and SALL4 could be a reliable prognosic indicator

in hepatoid adenocarcinoma of the stomach.

Key words: hepatoid adenocarcinoma; solid; SALL4; PLUNC; HepPar-1
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1. Introduction

Hepatoid adenocarcinoma is an extrahepatic tumor characterized by
morphological similarities to hepatocellular carcinomas [1]. It often produces
a-fetoprotein (AFP) and shows aggressive features of extensive vascular invasion and
frequent liver metastases [1-3]. The stomach is the organ in which hepatoid
adenocarcinoma has most commonly been identified. The histological features of
gastric hepatoid adenocarcinoma typically consist of a tubular adenocarcinoma
component and solid growth of the carcinoma component, the latter of which is similar
to a feature of hepatocellular carcinomas [4,5]. Thus, solid type gastric
adenocarcinoma has the potential to contain an area of hepatoid features or of an
AFP-producing component. Because gastric hepatoid adenocarcinoma is thought to be
an aggressive tumor, we should detect hepatoid differentiation when we encounter
gastric adenocarcinoma growing in a solid pattern. Although hepatoid
adenocarcinoma is morphologically defined by hematoxylin and eosin (HE) staining,
hepatoid differentiation and definite diagnosis are difficult to achieve solely on the basis
of histological findings, especially in small biopsy specimens. Further
immunohistochemical staining is necessary for differential diagnosis.

Hepatocellular differentiation can be detected by multiple immunohistochemical
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markers. Oncofetal proteins, such as AFP and Glypican-3, are reliable diagnostic
markers for yolk sac tumors, hepatocellular carcinoma, and a special subgroup of gastric
carcinoma that includes AFP-producing type, hepatoid type, and fetal phenotype of
gastric carcinoma [6-11]. Hepatocyte paraffin 1 (HepPar-1) is a monoclonal antibody
specific for normal and neoplastic hepatocytes [12]. HepPar-1 was expressed in
hepatoid components and tubular components in gastric hepatoid adenocarcinoma [13].
Sal-like protein 4 (SALL4) is a zinc finger transcription factor that plays a role in
maintaining self-renewal and pluripotency in embryonic stem cells, and has been used
as a marker of germ cell tumor and AFP-producing gastric carcinoma [14,15]. The
palate, lung, and nasal epithelium carcinoma-associated protein (PLUNC) is also
expressed in gastric hepatoid adenocarcinoma [16,17]. However, the prognostic value
of the expression of these proteins in gastric carcinoma has not been fully investigated.
We compared the immunohistochemical expression of five markers (AFP, SALL4,
HepPar-1, Glypican-3, and PLUNC) between hepatoid adenocarcinoma and

non-hepatoid adenocarcinoma, and examined the prognostic implications.

2. Materials and Methods
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2.1. Case selection

Solid type poorly differentiated adenocarcinoma is composed of neoplastic cells
growing in a solid or sheet-like pattern and has a well-defined boundary [18,19].
Hepatoid adenocarcinoma was morphologically defined as a tumor composed of large
polygonal eosinophilic hepatocyte-like neoplastic cells in a sheet-like pattern based on
the World Health Organization system [20]. AFP production was not needed to define
hepatoid adenocarcinoma. Non-hepatoid adenocarcinoma was defined as a solid type
poorly differentiated adenocarcinoma without prominent lymphoid stroma associated
with Epstein-Barr infection and components of neuroendocrine tumor. We collected
45 cases of hepatoid adenocarcinoma with hepatocellular morphology and 47 cases of
non-hepatoid solid type poorly differentiated adenocarcinoma in this study.
Lymph-node metastasis was assessed in 90 of 92 cases. Distant (liver) metastasis was
assessed in 85 of 92 cases. AFP-producing gastric carcinoma was defined if the serum
AFP was elevated and/or the results of immunohistochemical staining for AFP were
positive. These samples were histologically diagnosed at the Department of Anatomic
Pathology of Kyushu University and its affiliated hospitals between 1979 and 2013.
All patients had undergone curative resection, without preoperative chemotherapy or

radiation therapy preoperatively. The research protocol was approved by the Kyushu
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University Medical human investigation committee (IRB#25-213).

2.2. Immunohistochemical Staining

Immunohistochemical staining was performed using mouse monoclonal

antibodies against HepPar-1 (clone OCH1E5; diluted at 1:200, Dako, Glostrup,

Denmark), Glypican-3 (clone 1G12; diluted at 1:200, BioMosaics, Burlington, VT),

SALL4 (clone 6E3; diluted at 1:1000, Abnova, Taipei, Taiwan), AFP (rabbit polyclonal;

diluted at 1:400, Dako, Glostrup, Denmark), and PLUNC (goat polyclonal; diluted at

1:500, R&D Systems, Abingdon, UK). Sections were cut to a thickness of 4 pm,

deparaffinized in xylene, and dehydrated in ethanol. Endogenous peroxidase activity

was blocked by 30 minutes of incubation with 0.3% hydrogen peroxidase in absolute

methanol. Antigens were retrieved by microwave heating in citrate buffer (pH 6.0) for

20 minutes (HepPar-1, Glypican-3, SALL4), and by using a pressure cooker at 125°

C(Decloaking Chamber; Biocare Medical, Walnut Creek, CA, USA) in a Reveal

Decloaker (Biocare Medical) for 5 minutes (PLUNC). Antigen was not retrieved for

AFP. Sections were incubated with a primary antibody overnight at 4°C, and

subjected to the biotin-free, horseradish peroxidase enzyme-labelled polymer method

(Envision+system;  Dako). The labeled antigens were visualized by
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3,3’-diaminobenzidine tetrahydrochloride as chromogen. Finally, the sections were

counterstained with hematoxylin.

2.3. Immunohistochemical evaluation

The results of cytoplasmic staining for AFP, PLUNC and HepPar-1, as well as
membrane and cytoplasmic staining for Glypican-3 and nuclear staining for SALLA4,
were considered positive when cancer cells were focally stained. We defined positive
or negative cases by the presence of positive tumor cells in a solid growth area. In
cases with a tubular component, we also examined positive tumor cells in both the

tubular and solid components.

2.4. Statistical analysis

Statistical analyses were performed using the X? test, Fisher’s exact test, and
Student’s t-test. Tumor-related survival was considered as the period of survival
between surgery and the date of the last follow-up, or until death due to disease. The
survival rate was estimated by using the Kaplan-Meier method. Survival data were
available in 84 of 92 cases. All statistical analyses were performed using JMP

Statistical Discovery Software (version 9.0.2; SAS Institute, Cary, NC, USA). Results
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were considered statistically significant if P<0.05.

3. Results

3.1. Clinical and histologic features of hepatoid adenocarcinoma and non-hepatoid

adenocarcinoma

Clinicopathologic features were compared between hepatoid adenocarcinoma

(n=45) and non-hepatoid adenocarcinoma (n=47) in Table 1. The results showed that

age, sex, tumor size, pathologic T-stage, lymphatic permeation, and lymph node

metastasis were similar between the two groups. There were higher incidences of

vascular invasion (P=0.0055) and distant metastasis (P=0.0458) in hepatoid

adenocarcinoma than in non-hepatoid adenocarcinoma.

Most hepatoid adenocarcinomas consisted of a hepatoid component and a tubular

component (Figure 1A, 1B, 1C). In most hepatoid cases, hepatoid component

accounts for more than 50% of the maximum cut surface, though in some cases it

constitutes more than 90%. Non-hepatoid solid type poorly differentiated

adenocarcinoma cells having few stroma were found to grow in a solid or sheet-like

pattern and to have a well-defined boundary (Figure 1D, 1E).
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3.2. Immunohistochemical features of hepatoid adenocarcinoma and non-hepatoid

adenocarcinoma

The proportions of positive AFP (80%), SALL4 (47%), HepPar-1 (69%), and

Glypican-3 (56%) staining were significantly higher in hepatoid adenocarcinoma than

in non-hepatoid solid adenocarcinoma. The positive rate of PLUNC in hepatoid cases

(16%) was lower than that in nonhepatoid solid type cases (26%), but the difference was

not statistically significant (Table 2).

Five markers (AFP, SALL4, HepPar-1, Glypican-3, and PLUNC) were positive

not only in the solid/hepatoid component but also in the tubular adenocarcinoma area

(Table 3). In hepatoid adenocarcinoma, the expression of AFP and Glypican-3 were

significantly higher in the hepatoid area than in the tubular area (P=0.0007, P=0.0057,

respectively). The positivity of HepPar-1 staining and that of PLUNC staining were

lower in the solid/hepatoid area than in the tubular area, but not significantly. There

was no significant difference in the positivity of these five markers between the solid

area and the tubular area in non-hepatoid adenocarcinoma.

3.3. Association between immunohistochemical findings and clinicopathologic

features in hepatoid adenocarcinoma and non-hepatoid adenocarcinoma
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The immunohistochemical results and the relationship between protein expression

and clinicopathologic factors in hepatoid adenocarcinoma cases are shown in Table 4.

The frequency of distant metastasis was significantly higher in SALL4-negative cases

than in SALL4-positive cases (Figure 2A) (P=0.0381). HepPar-1 expression (Figure

2B) was associated with liver metastasis (P=0.0452). PLUNC expression (Figure 2C)

was significantly correlated with lymph node metastasis (P=0.0375). We found no

correlation between the expression of either AFP (Figure 2D) or Glypican-3 (Figure 2E)

and any of the clinicopathologic characteristics in hepatoid adenocarcinoma cases.

In non-hepatoid adenocarcinoma cases, the expression of five markers were not

significantly associated with any of the clinicopathologic characteristics or with

prognosis (results not shown).

3.4. Prognosis after surgery

The prognosis of the patients with hepatoid adenocarcinoma seemed to be worse

than those with non-hepatoid adenocarcinoma, but there was no statistical significance

(Figure 3A).

The univariate analysis showed that the overall survival of hepatoid

adenocarcinoma was associated with lymph node metastasis, distant metastasis, and
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liver metastasis. There was a significant difference in the survival rate between

HepPar-1-positive cases and HepPar-1-negative cases in hepatoid adenocarcinoma

(P=0.0437) (Figure 3B, Table 4).

When two markers were combined, the combination of PLUNC and SALL4 and

the other combination of HepPar-1 and PLUNC were significantly associated with

prognosis after surgery in hepatoid adenocarcinoma. The PLUNC+/SALL4+ group

showed poor prognosis compared with the PLUNC-/SALL4+ group (P=0.0181) (Figure

3C). The HepPar-1+/PLUNC+ group showed a worse prognosis than the

HepPar-1-/PLUNC- group (P=0.0443) (Figure 3D).

In non-hepatoid adenocarcinoma, there was no significant difference in the

survival rate between positive and negative groups of each of these markers (results not

shown).

4. Discussion

Our results show that AFP, Glypican-3, HepPar-1 and SALL4 differentiate

hepatoid adenocarcinoma of the stomach from the solid undifferentiated type. The

positive rates of AFP (80%) and Glypican-3 (56%) in our study were lower than those in
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previous studies (92.1% and 100%, respectively) in hepatoid adenocarcinoma [21].
On the other hand, the positive rate of HepPar-1 (69%) was higher in our study than in
previous studies (38.1%). This indicates that hepatoid adenocarcinoma is similar to
the characteristics of hepatocellular carcinomas and that HepPar-1 cannot help in the
differential diagnosis between hepatoid adenocarcinoma and hepatocellular carcinoma.
However, the patients with hepatoid adenocarcinoma showing HepPar-1 expression
showed more frequent liver metastasis and had a significantly worse survival rate than
patients without HepPar-1 expression, indicating that the presence of HepPar-1 can help
to detect hepatoid differentiation and tumor aggressiveness. In non-hepatoid
adenocarcinoma, the proportions of AFP (6%) and Glypican-3 (9%) expression were
slightly higher than those in common gastric adenocarcinoma in previous studies (0.8%
and 3.4%, respectively). It is more likely to have hepatoid differentiation potential in
non-hepatoid solid type adenocarcinoma than in common gastric adenocarcinoma.

Our data show that the expression of PLUNC does not differ between hepatoid
adenocarcinoma and non-hepatoid adenocarcinoma, though Sentani et al. [17] reported
that PLUNC staining was found more frequently in gastric hepatoid adenocarcinoma
than in other types (well and poorly differentiated adenocarcinoma) of gastric cancer.

This result indicates that PLUNC is not an antibody specific to gastric hepatoid
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adenocarcinoma. However, all 7 PLUNC-positive cases showed vascular invasion and
lymph node metastasis in hepatoid adenocarcinoma, suggesting that PLUNC expression
may be a key factor indicating tumor malignant potential in hepatoid adenocarcinoma.
These results suggest that hepatoid differentiation is difficult on the basis solely of
findings from hematoxylin and eosin (HE) staining or from the expression of a single
marker.

In the present study, all five markers were positive not only in the solid/hepatoid
component but also in the tubular adenocarcinoma area. A comparison of
immunohistochemical results between solid and tubular areas in hepatoid
adenocarcinoma revealed AFP-positive tumor cells and Glypican-3-positive tumor cells
with significant frequency in the solid area. Sentani et al. [17] reported that
AFP-positive tumor cells were observed in hepatoid adenocarcinoma components, and
Ushiku et al. [15] reported that Glypican-3 expression was observed more frequently in
hepatoid than in glandular components, supporting our data. HepPar-1 staining and
PLUNC staining were preferentially found in the tubular area. These data indicate that
even a tubular adenocarcinoma can possess hepatoid differentiation, and that we should
consider the possibility of hepatoid differentiation of tubular adenocarcinoma with a

solid/hepatoid component.
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Co-expression of many markers such as PLUNC, HepPar-1, SALL4 and AFP

may be a key factor in malignant potential when we encounter solid type poorly

differentiated adenocarcinomas and suspected hepatoid adenocarcinomas. Moreover,

the percentage of tumor staining for these markers didn’t influence the prognosis in our

study, supporting that significance of even finding one or few positive cells.

In summary, AFP, SALL4, HepPar-1, and Glypican-3 is useful when it is difficult

to differentiate hepatoid adenocarcinoma from non-hepatoid solid type poorly

differentiated adenocarcinoma. Co-expression of PLUNC and SALL4 and the other

co-expression of HepPar-1 and PLUNC could help to indicate worse prognosis in

hepatoid adenocarcinoma.
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Figure legends

Figure 1

A: Hepatoid adenocarcinoma consisted of tubular and solid components (x40).

B: Tubular component (x200). In the gastric mucosal layer, tubular proliferation of

adenocarcinoma was found.

C: Solid component (x400). Tumor cells having abundant eosinophilic cytoplasm

were arranged in solid nests with sinusoid-like capillaries.

D: Non-hepatoid solid type poorly differentiated adenocarcinoma was composed of

neoplastic cells growing in a solid or sheet-like pattern and had a well-defined boundary

(x100).

E: Non-hepatoid solid type poorly differentiated adenocarcinoma (x400). The tumor

cells have few stroma.

Figure 2

Immunohistochemical staining of SALL4 (A), HepPar-1 (B), PLUNC (C), AFP (D), and

Glypican-3 (E) in the hepatoid component of hepatoid adenocarcinoma (%200).

Cytoplasmic staining for AFP, HepPar-1, and PLUNC; membrane and cytoplasmic

staining for Glypican-3; and nuclear staining for SALL4 were observed.
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Figure 3

A: The overall survival curves for hepatoid adenocarcinoma cases and non-hepatoid

adenocarcinoma cases.

B: The overall survival curves for HepPar-1-positive cases and HepPar-1-negative cases

in hepatoid adenocarcinoma.

C: The overall survival curves for the four groups by the combination of PLUNC and

SALLA4 in hepatoid adenocarcinoma.

D: The overall survival curves for the four groups by the combination of HepPar-1 and

PLUNC in hepatoid adenocarcinoma.
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Table(s)

Table 1 Comparison of clinicopathologic characteristics between

hepatoid adenocarcinoma and non-hepatoid adenocarcinoma

hepatoid  non-hepatoid  p-value
n=45(%) n=47(%)

Agey 0.4015
<70 25(56) 22(47)
270 20(44) 25(53)

Sex 0.9246
Male 32(71) 14(30)
Female 13(29) 33(70)

Tumor size, cm 0.297
<6 25(56) 21(45)
26 20(44) 26(55)

Pathologic T stage 0.4811
pT1-pT2 15(33) 19(40)
pT3-pT4 30(67) 28(60)

Lymphatic permeation 0.0955
Present 24(53) 33(70)
Absent 21(47) 14(30)

Vascular invasion 0.0055"
Present 37(82) 26(55)
Absent 8(18) 21(45)

Lymph node metastasist 0.1719
Present 34(76) 28(62)
Absent 11(24) 17(38)

Distant metastasist 0.0458"
Present 18(40) 8(20)
Absent 27(60) 32(80)

Liver metastasist
Present 16(36) 7(17) 0.0584
Absent 29(64) 33(83)

+In non-hepatoid adenocarcinoma, lymph node metastasis was

assessed in 45 out of 47 cases and distant (liver) metastasis was

assessed in 40 out of 47 cases.






Table(s)

Table 2 Comparison of immunohistochemical expression between

hepatoid adenocarcinoma and non-hepatoid adenocarcinoma

hepatoid non-hepatoid p-value
n=45(%) n=47(%)
AFP expression
Positive 36(80) 3(6) <.0001"
Negative 9(20) 44(94)
SALL4 expression
Positive 21(47) 3(6) <.0001"
Negative 24(53) 44(94)
HepPar-1 expression
Positive 31(69) 11(23) <.0001"
Negative 14(31) 36(77)
Glypican-3 expression
Positive 25(56) 4(9) <.0001"
Negative 20(44) 43(91)
PLUNC expression
Positive 7(16) 12(26) 0.2348
Negative 38(84) 35(74)




Table(s)

Table 3 Immunohistochemical positive rate of AFP, SALL4, PLUNC, HepPar-1 and Glypican-3 of hepatoid adenocarcinoma and non-hepatoid adenocarcinoma in solid area and tubular area

AFP expression SALL4 expression HepPar-1 expression Glypican-3 expression PLUNC expression
solid tubular solid tubular solid tubular f solid tubular f solid tubular
area area p-value area area p-value area area p-value area area p-value area area p-value
hepatoid X X
36(80%) 11(41%) 0.0007" 21(47%) 9(33%) 0.2666 31(69%) 21(78%) 0.4149  25(56%)  6(22%) 0.0057" 7(16%)  6(22%)  0.4765
n=45

non-hepatoid
3(6%) 1(4%)  0.6483  2(4%)  4(15%) 0.0973 11(23%) 8(31%)  0.4922  4(9%) 0(0%) 0126  12(26%)
n=47

9(35%)  0.4117

+ Tubular component was found in 27 out of 45 cases in hepatoid adenocarcinoma and 26 out of 47 cases in non-hepatoid adenocarcinoma.



Table(s)

Table4  Association between immunohistochemical expression and clinicopathologic characteristics in hepatoid adenocarcinoma cases
AFP SALL4 HepPar-1 Glypican-3 PLUNC
positive  negative positive  negative positive  negative positive  negative positive  negative
n=36(%) n=9(%) p-value n=21(%) n=24(%) p-value n=31(%) n=14(%) p-value n=25(%) n=20(%) p-value n=7(%) n=38(%) p-value
Agey 1 0.6885 0.6143 0.5915 0.9267
<70 20(56) 5(56) 11(2)  14(58) 18(58) 7(50) 13(52)  12(60) 4(57)  21(55)
270 16(44)  4(44) 10(48)  10(42) 13(42) 7(50) 12(48) 8(40) 3(43)  17(45)
Sex 0.0485" 0.173 0.1647 0.1413 0.3749
Male 28(78) 4(44) 17(81)  15(62) 24(77) 8(57) 20(80)  12(60) 4(57)  28(74)
Female 8(22) 5(56) 4(19) 9(38) 7(23) 6(43) 5(20) 8(40) 3(43) 10(26)
Tumor size,cm 1 0.1606 0.6143 0.5023 0.4619
<6 20(56) 5(56) 14(67) 11(46) 18(58) 7(50) 15(60) 10(50) 3(43) 22(58)
26 16(44) 4(44) 7(33) 13(54) 13(42) 7(50) 10(40)  10(50) 4(57) 16(42)
Pathologic T stage 0.4292 0.2049 0.6488 0.6714 0.7712
pT1-pT2 13(36) 2(22) 9(43) 6(25) 11(35) 4(29) 9(36) 6(30) 2(29) 13(34)
pT3-pT4 23(64) 7(78) 12(57)  18(75) 20(65)  10(71) 16(64)  14(70) 5(71)  25(66)
Lymphatic permeation 0.1003 0.0553 0.7633 0.1606 0.826
Present 17(47) 7(78) 8(38) 16(67) 17(55) 7(50) 11(44) 13(65) 4(57) 20(53)
Absent 19(53) 2(22) 13(62) 8(33) 14(45) 7(50) 14(56) 7(35) 3(43) 18(47)
Vascular invasion 0.6966 0.5666 0.2031 0.6629 0.1806
Present 30(83) 7(78) 18(86) 19(79) 27(87) 10(71) 20(80) 17(85) 7(100) 30(79)
Absent 6(17) 2(22) 3(14) 5(21) 4(13) 4(29) 5(20) 3(15) 0(0) 8(21)
Lymph node 0.4878 0.1943 0.2371 0.9382 0.0375"
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