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ABSTRACT

Hepatoid adenocarcinoma of the lung is a rare subtype of lung cancer. We report a case of a metastatic hepatoid
adenocarcinoma of the lung with aggressive behavior, including biopsy and autopsy findings. The pulmonary tumors
showed features indistinguishable from hepatocellular carcinoma and were diffusely positive for Hepatocyte Paraffin 1.
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CASE REPORT

A 58-year-old male presented with cough and
dyspnea for several months. He had no significant past
medical history other than being a long-time smoker
31 packs/year. He was suspected of heart failure at a
previous hospital because of pleural effusion in the
chest radiography. He was referred to our hospital and
a pleurocentesis was performed, with cytologic studies
demonstrating atypical cells with hyperchromatic
nuclei, prominent nucleoli and abundant
eosinophilic and granular cytoplasm consistent with
adenocarcinoma. The carcinoembryonic antigen
(CEA) level was of 2260 ng/ml (reference value [RV]:
<5.0 ng/ml); however, the alpha-fetoprotein (AFP)
was not evaluated. A chest computed tomography
(CT) revealed a 6.0-cm long poorly-defined right
lower pulmonary lobe tumor with surrounding
atelectasis and ipsilateral pleural effusion and a

small contralateral pulmonary metastasis (Figure 1A).
Whole-body CT scan and bone scintigraphy revealed
metastases involving the bones, pleura, left lung
(Figure 1A), and brain. At this time, no tumor in the
liver was detected and the liver was not cirrhotic
(Figure 1B).

A fine needle biopsy of the right pulmonary lower
lobe tumor revealed neoplastic cells with abundant
eosinophilic cytoplasm and round nuclei arranged
concentrically in a solid structure with central necrosis
(Figure 2).

The immunohistochemical examinations were
negative for thyroid transcription factor 1 (TTF-1),
Napsin A, cytokeratin (CK) 5/6, and p40, but positive
for CK7, polyclonal CEA (pCEA) and monoclonal CEA
(mCEA), rendering the diagnosis of adenocarcinoma
of unknown origin.
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Hepatoid adenocarcinoma of the lung mimicking metastatic hepatocellular carcinoma

Figure 1. Chest CT at the initial diagnosis, showing in A — A poorly-defined 6 cm tumor with surrounding atelectasis,
and pleural effusion, in the right lower pulmonary lobe, and a contralateral metastasis (arrowhead); B — Note the

absence of hepatic involvement.

-
T RRR S
] e
ST AN
- a ..

Figure 2. Photomicrographs of the needle biopsy. A —The neoplastic cells forming solid structures with central necrosis.
(H&E, Bar: 100 pm); B — The neoplastic cells with abundant eosinophilic cytoplasm and round nuclei (H&E, Bar: 50 um)

Three cycles of S-1 chemotherapy (tegafur,
5-chloro-2,4-dihydroxypyridine, and potassium
oxonate) were administered, with tumor size reduction.
Adjuvant radiotherapy and narcotic analgesia were
combined afterward. The CT scan performed after six
months of the diagnosis revealed an increasing size of
the tumors in both lungs (Figure 3A). In addition, two
liver nodules were detected (Figure 3B). The growing
tumors in the right lung caused obstructive pneumonia,
and the patient died of hypoxia six months after the
initial presentation.

AUTOPSY

The autopsy was performed two hours after
the patient’s death. The body weighed 59.6 kg and
measured 168.0 cm in length (body mass index: 21.12).
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The thoracic cavity contained more than 500 ml
of hemorrhagic pleural effusion on the right side,
with 200 ml of pale-yellow pleural effusion on the
left. The right lung was 840.0 g (mean [m] reference
value [RV]: 564.0 g), and the left lung 750.0 g
(mRV: 480.4 g). Figure 4 shows the gross findings of
the cut surfaces of the lungs. In the right lung, the
pleura was thickened, the parenchyma was hardened,
and the volume of the aerated region was decreased.

Multiple tumors (maximum diameter: 7.5 cm) in
the right lower pulmonary lobe invaded the bronchi
and pleura (Figures 4A, B). There were also several
tumors in the left lung (maximum diameter: 2.5 cm).
The tumors in the left lung were more circumscribed
than those in the right (Figures 4C, D).

Microscopically, the tumors were composed of
neoplastic cells containing abundant eosinophilic
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Figure 3. Chest CT obtained at 6 months after diagnosis showing in A — increasing size of the tumors volumes of
both lungs increased. B — A whole-body CT scan revealed a nodule (arrow) in the liver.

Figure 4. Gross findings of the cut surfaces of the lungs. A — The right lung is shown. Note the thickened pleura and
area of atelectasis. There are multiple tumors (maximum diameter: 7.5 cm) in the bronchi and pleura; B — An enlarged
view of the lesion depicted in Figure 4A; C— Gross view of the left lung. Note the presence of several tumors (maximum
diameter: 2.5 cm); D — An enlarged view of the area surrounded by a rectangle in Figure 4C is shown.
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cytoplasm and round nuclei. The neoplastic cells
formed solid nests and trabecular structures with
central necrosis, with a distinct hepatoid morphology
(Figure 5).

In addition, acidic mucin-producing acini
was seen with both periodic-acid Schiff (PAS) and
alcian blue (Figure 5D). The immunohistochemical
reactions revealed positivity for Hepatocyte Paraffin 1
(Hep Par-1), pCEA, mCEA, CK7, and MOC-31 and
negativity for AFP, TTF-1, Arginase-1, Sal-like protein 4
(SALL4), Glypican 3, CK20, CD10, Chromogranin
A and Synaptophysin (Figure 6). SWI/SNF-related
matrix-associated actin-dependent regulator of
chromatin subfamily B member 1 (SMARCB1, INI-1),
SMARCA2 (BRM), and SMARCA4 (BRG-1) were all
retained. Although nuclei did not react for TTF-1,
cytoplasmic TTF-1 staining was seen.

The tumors invaded the vasculature, pleura, and
bronchi in the right lung. Also, the right peripheral lung

exhibited organizing pneumonia and reduced alveolar
airspaces because of the tumors.

The heart weighed 390.2 g (mRV: 377.5 g).
The coronary arteries were mildly atherosclerotic with
obstruction less than 30%. The right ventricle showed
mild enlargement. Microscopically, small fibrotic foci
were in the left ventricle.

At the opening of the peritoneal cavity,
little peritoneal fluid was seen, and no peritoneal
dissemination was detected.

The liver was 1420.3 g (mRV: 1431.7 g). Figure 7
shows the gross findings of the cut surface of the liver.
Two nodules were seen, one in each major hepatic
lobe, (maximum diameter: 2.3 cm).

They were well circumscribed and did not display
capsulation. Microscopically, they demonstrated almost
the same morphology as the lung lesions. Interestingly,
the trabecular structures were even more marked in

structures with central necrosis. (H&E, Bar: 100 pm); B — The neoplastic cells have abundant eosinophilic cytoplasm
and round nuclei. Several mitotic figures are seen (arrowheads) (H&E, Bar: 50 pm), C— The neoplastic cells also form
acinar structures, (H&E, Bar: 50 pm); D — Acidic mucin production is in the acinar lumina. Periodic acid Schiff and
Alcian blue staining were performed (Bar: 50 um).
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the liver lesions than in the lung lesions, as is seen in
moderately differentiated hepatocellular carcinoma
(Figure 8). There was no evidence of cirrhosis.

Miyama Y, Fujii T, Murase K, Takaya H, Kondo F

regions, the liver demonstrated sinusoidal dilatation
around the central vein, consistent with right-sided
heart failure.

Immunohistochemical studies showed the same
profile as those found in the lungs. In the non-neoplastic

Tumors were also seen in other organs, i.e., both
adrenal glands, the left kidney, the lymph nodes,
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Figure 6. Immunohistochemical reactions of the right lung tumor. A — The neoplastic cells were positive for Hep
Par-1 (Bar: 50 um); B — The nuclei of the neoplastic cells were negative for TTF-1. However, these cells displayed
cytoplasmic TTF-1 staining (Bar: 50 um); C—The neoplastic cells were negative for AFP (Bar: 50 um); D — The neoplastic
cells were negative for Arginase-1 (Bar: 50 um).

Figure 7. Gross findings of the cut surface of the liver. A — Nodular lesion in the right lobe of the liver. The nodule
was well circumscribed and did not exhibit capsulation; B — Note a similar nodule in the left hepatic lobe.

Autops Case Rep (Sao Paulo). 2020;10(2):e2020162 5-9
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Figure 8. Photomicrographs of the hepatic tumor. A — The transition area between the uninvolved hepatic tissue
(left side) and hepatoid adenocarcinoma (right side) (H&E, Bar: 200 pm); B — The neoplastic cells are displayed in
nested structures mimicking a hepatocellular carcinoma (H&E, Bar: 50 pm).

and the skin of the right chest wall. Microscopically,
they all displayed the same morphology and
immunohistochemical profile as the tumors found in
the lungs and liver. Occult cancer (Adenocarcinoma,
Gleason score: 3+4=7) was detected in the prostate
with the usual features of prostatic adenocarcinoma.
The aorta demonstrated mild atherosclerosis. There
were no significant changes in the thyroid gland,
gastrointestinal tract, spleen, bladder, or testes. Brain
examination was not permitted.

DISCUSSION

The presenting symptoms in this case were
cough and dyspnea and, on the basis of imaging
studies, he was diagnosed with metastatic lung
neoplasia. Autopsy revealed a widespread metastatic
tumor, with the largest tumor in the right pulmonary
lower lobe. Microscopically, the tumor cells formed
trabecular structures, as seen in hepatocellular
carcinoma, with mucin-producing acinar structures.
The immunohistochemical examinations were reactive
for Hep Par-1. Based on these pathological features,
we considered the possibility of the adenocarcinoma
of pulmonary origin or hepatocellular carcinoma of
hepatic origin. However, we excluded the possibility
of hepatocellular carcinoma of hepatic origin because
the tumor in the lower lobe of the right lung was
the largest and was increasing in size. The two liver
nodules were tiny and well-circumscribed. In addition,
there was no cirrhosis as is seen in the great majority
of primary hepatocarcinoma. Thus, we concluded

6-9

that the tumor with hepatoid features had its origin
in the lungs.

Arginase-1 might be useful for distinguishing
between hepatocellular carcinoma and hepatoid
adenocarcinoma because Arginase-1 is a specific
marker of hepatocellular carcinoma and is not
expressed in hepatoid adenocarcinoma.’ In our case,
the tumor cells in the lung and liver were both negative
for Arginase-1. This result supported our diagnosis of
pulmonary origin.

Hepatoid adenocarcinoma of the lung is a rare
subtype of lung carcinoma, and only 22 cases have
been reported in the full-text English literature.?'
Ishikura et al.,2°first reported a hepatoid adenocarcinoma
of the lung and proposed the following two diagnostic
criteria: (i) presence of typical acinar or papillary
adenocarcinoma, and (ii) presence of a carcinoma
component which resembles hepatocellular carcinoma
and produces AFP. However, only 12 out of 23 (52.2%)
hitherto described cases exhibited high serum AFP
levels (>10 ng/ml). One (4.3%) case exhibited a normal
serum AFP level, and the serum AFP level was not
assayed in ten (43.5%) cases, including the index case.
The immunohistochemical examination of the tumor
showed positivity for AFP in 14 out of 23 (60.9%)
cases, while 6 out of 23 (26.1%) cases (including our
case) were negative for AFP. AFP expression was not
assessed in 3 out of 23 (13.0%) cases. Haninger et al.,®
examining five cases of hepatoid adenocarcinoma of
the lung, found two cases negative for AFP; however,
these cases displayed a pure hepatoid morphology.
Based on these findings, Haninger et al.>, proposed

Autops Case Rep (Sao Paulo). 2020;10(2):e2020162



the following modifications to Ishikura’s criteria:
(i) The tumor can be a pure hepatoid adenocarcinoma
or contain components of typical acinar or papillary
adenocarcinoma, signet cells, or neuroendocrine
carcinoma, and (i) AFP expression is not mandatory for
a diagnosis of hepatoid adenocarcinoma of the lung,
as long as other markers of hepatic differentiation
are expressed. We support the modified criteria for
two reasons. The first is that AFP does not represent
hepatoid differentiation. In a study involving a tissue
microarray-based immunohistochemical analysis,
Terracciano et al.’ reported that only 10 (8.2%) out
of 121 hepatocellular carcinomas were positive for
AFP. The second is that neither a high serum AFP
level nor the tumor AFP expression directly results in
a poor prognosis.>®' In the current case, the cancer
was aggressive, and the patient died six months after
the initial diagnosis regardless of the tumor’s negative
expression of AFP. Therefore, hepatoid morphology
is the most important factor for diagnosing hepatoid
adenocarcinoma of the lung.

The Hep Par-1-positive immunophenotype is also
helpful for diagnosing hepatoid carcinoma. In the
current case, the tumor cells were strongly positive
for Hep Par-1. Out of 19 cases in which the tumor
expression of Hep Par-1 was tested, 17 (89.5%) cases,
including the current case, were found to be positive for
Hep Par-1.2-101418 Although Hep Par-1 is not a specific
marker of hepatoid differentiation,?' a combination of
the Hep Par-1-positive immunophenotype and hepatoid
morphology should be considered to be supportive of
the diagnosis of hepatoid adenocarcinoma.

The detection of cytoplasmic TTF-1 staining might
aid the diagnosis of hepatoid adenocarcinoma of the
lung. Including the present case, cytoplasmic TTF-1
staining was reported in nine cases of the disease.>*10.18
In previous studies, TTF-1 immunoreactivity was detected
in the cytoplasm of hepatocytes or hepatocellular
carcinoma, and it was found to be caused by a protein
of approximately 160 kDa reacting with a specific
anti-TTF-1 antibody (clone 8G7G3/1).2%22 Therefore,
the cytoplasmic TTF-1 immunoreactivity seen in
hepatoid adenocarcinoma might occur via the same
mechanism. Therefore, in cases in which cytoplasmic
TTF-1 staining is detected in an adenocarcinoma
despite the nuclei of the cancer cells being negative
for TTF-1, the possibility that the tumor originated in
the lungs needs to be considered.

Autops Case Rep (Sao Paulo). 2020;10(2):e2020162
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Hepatoid adenocarcinoma has a very poor
prognosis.® In the present case, the cancer presented
an aggressive behavior. However, patients that
were operated on at an early stage of the disease,
exhibited a favorable prognosis.>'21>24 Recently,
Basse et al.'® reported that mismatch repair deficiency
hepatoid adenocarcinoma of the lung responded to
anti-programmed death-ligand 1 (PD-L1) antibody
therapy, despite the absence of PD-L1 expression.
Although it is uncertain how often hepatoid
adenocarcinoma of the lung displays mismatch repair
deficiency, anti-PD-L1 therapy should be considered
in such cases.

CONCLUSION

We report an autopsy case of hepatoid
adenocarcinoma of the lung, which metastasized
to multiple organs and progressed aggressively.
The lung tumors exhibited hepatoid features and
were diffusely positive for Hep Par-1. The lung tumors
were considered to mimic hepatocellular carcinoma
because morphologically, the liver tumors displayed
more marked hepatoid features than the lung tumors.
The patient’s clinical features were the most useful
tool for aiding the identification of the primary site.
In addition, TTF-1 cytoplasmic staining might help to
identify the primary site in such cases, as it is seen in
some adenocarcinomas of pulmonary origin despite
the nuclei of such tumors being negative for TTF-1.
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