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Abstract: Hepatoid adenocarcinoma (HAC) is a group of neoplasms with features resem-

bling hepatocellular carcinoma. The stomach is the most commonly affected organ among

the reported primary sites. We report the case of a 28-year-old man with chronic hepatitis B

and a complaint of abdominal distension. The patient was examined by PET-CT and

magnetic resonance imaging (MRI), which showed diffuse thickening of the peritoneum

and omentum but no mass was found in the liver. Pathological examination of a biopsy of the

omental nodules was consistent with moderately differentiated hepatocellular carcinoma

(HCC); thus, a diagnosis of HAC of the peritoneum and omentum was established. The

patient received a chemotherapy regimen consisting of oxaliplatin and capecitabine and

gained remarkable effects as the AFP level dropped significantly, and the tumour nearly

disappeared. When the patient shifted to the standard multikinase inhibitors, Sorafenib or

Lenvatinib, both treatments were ineffective. HAC is a heterogeneous group of prognos-

tically unfavourable tumours mimicking the histological appearance of HCC, and the treat-

ment outcomes are still unclear.

Keywords: AFP producing, peritoneal hepatoid carcinoma, XELOX chemotherapy,
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Introduction
Hepatoid adenocarcinoma (HAC) is a rare primary extrahepatic malignant neo-

plasm that shares a similar morphology and immunohistotechemistry to hepatocel-

lular carcinoma (HCC). It has been reported to occur in the stomach, oesophagus,

pancreas, ovary, lung, colon, gallbladder, uterus and other sites.1–8 The stomach is

the most commonly affected primary organ among these sites. Peritoneal hepatoid

carcinoma (PHC) is extremely rare, to the best of our knowledge, with only 7 cases

reported to date in the English literature.9 Among these cases, only 2 presented with

diffuse peritoneal nodules.10,11 Herein, we report a case of AFP-producing HAC of

the peritoneum and omentum and discuss its clinical, radiological and histopatho-

logical features as well as its treatment and prognosis in combination with related

literature.

Case presentation
A 28-year-old male patient with a previous history of HBV mother-to-child trans-

mission presented with a complaint of abdominal distension for half a month and no
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other associated symptoms. The physical examination

revealed no pathological findings other than shifting dull-

ness positive. A diagnostic abdominal puncture was per-

formed. The cytology of ascites showed abundant blood

cells, a small amount of lymphocytes, mesothelial cells

and nothing else. PET-CT indicated thickening of the

peritoneum and omentum which is hypermetabolic with

an SUVmax of 2.5 (Figure 1A). Abdominal MRI revealed

that peritoneal and omental thickening with nodules, sug-

gestive of malignant disease (Figures 1B and 2A). There

was no remarkable abnormality in the liver.

Laboratory tests showed that the complete blood count

and liver function were almost within the normal range

(except for albumin 30.8 g/L). Hepatitis B virus surface

antigen (HBs Ag) was seropositive, and hepatitis B virus

DNA was 1.45*10^3 IU/mL. Serum alpha-fetoprotein

(AFP) was dramatically elevated (>60,500 ng/mL).

Serum of carbohydrate antigen 125 (CA-125) was slightly

elevated (CA-125 1343.6 U/mL) The remaining tumour

markers, including β-HCG, were within the normal range.

Exploratory laparotomy was carried out for the pur-

poses of diagnosis and treatment. Intraoperatively, after

aspirating of 4000 mL bloody ascites, densely packed

nodules approximately the sizes of green peas were

observed from the left diaphragm, right diaphragm,

omentum and peritoneum following the surface of the

pelvic walls. The liver has a smooth surface without gran-

ular nodules. Since it is difficult to perform a complete

excision and removed a tumour intact, a biopsy of the

omental nodules was performed. Pathological examination

of a biopsy of the omental nodules was consistent with

moderately differentiated HCC. The neoplastic cells were

immunoreactive for Glypican 3, Arginase I, α-fetoprotein

(AFP), CK8/18, and CD34, weakly positive for PCK,

CK19, and CK7 and negative for EMA, hepatocytes,

CK20, calretinin, and VIM (Figure 3A–F).

As the tumour was surgically unresectable, after treat-

ment with liver protection drugs and nutrition support, the

patient underwent a cytotoxic chemotherapy regimen con-

sisting of oxaliplatin and capecitabine every 3 weeks for 7

cycles. During this period of review, AFP declined sharply

from 60,500 ng/mL to 450 ng/mL and with the complete

regression of ascites (Figure 4). After 2 cycles, MRI

revealed that all the pre-existing lesions were disappeared

(Figure 2B). Four cycles and 6 cycles later, MRI revealed a

significant constant clinical response. However, due to liver

function damage in which serum bilirubin was increased,

the patient received only capecitabine monotherapy in the

8th chemotherapy cycle. Then the review revealed recur-

rence in the greater omentum and under the liver capsule.

Figure 1 PET-CT and MRI results showed multiple masses located in the peritoneum and omentum.
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Later, the patient was given the multikinase inhibitor

Sorafenib at the dose of 400 mg twice a day for one

month. The obvious side effects were hypertension, sec-

ond-grade hand-foot syndrome and a decreased platelet

count. MRI revealed stabilization of the disease and new

sub-capsular hydrops of the liver, while the serum AFP

level increased again to 22,312 ng/mL (Figure 2C). At the

time, the liver function of the patient returned to a normal

level. He again underwent XELOX chemotherapy for 2

cycles. During the treatment, there was an obvious decline

in AFP (once again to the lowest point of 7900 ng/mL). The

patient did not come for further treatment; therefore, a MRI

review was not performed. He took Lenvatinib for treat-

ment for one month at a dose of 12 mg per day. Although his

subjective symptoms, including hypertension and hand-foot

syndrome, were more manageable than those on Sorafenib,

the platelet count still decreased accompanied by an

increase in the AFP level to 31,261 ng/mL. MRI revealed

stable disease compared to review after the use of

Sorafenib. He then began to undergo the previous che-

motherapy regimen for 4 cycles. After 2 cycles, his AFP

level dropped to 10,546 ng/mL. At the time, MRI revealed

shrinkage of the lesions. However, after 4 cycles, the AFP

level increased to 45,007 ng/mL, and MRI showed that the

disease progressed, with the repeated emergence of ascitic

fluid. The patient became resistant to XELOX chemother-

apy and refused to take other chemotherapy regimens. As a

result, we recommended that he undergo the whole-genome

sequencing and also identify the predicators of immu-

notherapy. Because the specimen was limited, peripheral

blood was used to perform whole-genome sequencing as

Figure 2 MRI revealed tumour masses at different stages of the disease including

(A) pretreatment (B) post-treatment and (C) recurrence.

Figure 3 (A) Hepatocellular carcinoma composed of cells exhibited an eosinophilic cytoplasm and enlarged and round nuclei (haematoxylin & eosin, stain 200) (B) The tumour
cells were positive for α-fetoprotein (AFP) (AFP stain 100) (C) The tumour cells were positive for Arginase l (Arginase l stain 100) (D) The tumour cells were positive for CK8/18

(CK8/18 stain 100) (E) The tumour cells were positive for Glypican 3 (Glypican 3 stain 100) (F) The tumour cells were positive for CD34 (CD34 stain 100).
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well as the PD-L1 expression test and the tumour muta-

tional burden (TMB) test. The result turned out there was no

recommended new targeted therapy for the patient; PD-L1

expression was less than 1%; and TMB was 58 mut/Mb.

Therefore, we recommended PD-L1 inhibitor immunother-

apy in this patient. He then began immunotherapy in

another hospital. The results, which were conveyed via

telephone follow-up, confirmed that the ascitic fluid of the

patient continue to increase; therefore, an abdominal cavity

drainage tube was placed to relieve the symptoms of

abdominal distension while receiving the immunotherapy.

During the treatment period, serum AFP was not tested, but

routine blood tests and blood biochemical examinations

showed no obvious abnormality. To date, the survival time

of this patient is 16 months, with an ECOG performance

status of 0 and a Child-Pugh score of A.

Discussion
HAC is defined as a primary extrahepatic carcinoma with

morphological resemblance to HCC.12 Due to its rarity and

variable presentation, treatment is far from being standar-

dized and its diagnosis was mainly based on the pathology

and exclusion of primary liver lesions.

AFP, as a biomarker, is elevated in testicular cancer

and liver cancer patients.13 In our case, since MRI showed

no evidence of a lesion in the liver, testicular cancer was

suspected. Ultrasonography and PET-CT were performed

to exclude metastases from other primary sites. However,

both ultrasonography and PET-CT revealed a normal tes-

tis, and the patient’s β-HCG concentration was within the

normal limits. These findings were helpful to definitively

exclude a germ cell tumour which was the most likely

possible alternative to HAC not only due to the high level

of β-HCG, but also due to the young age of this patient.

Since diffuse or multiple tumours are localized in the

peritoneal cavity, tuberculous peritonitis may also be con-

sidered. High levels of adenosine deaminase (ADA) are

used for diagnosing tuberculosis.14 In the present case,

ADA level in ascites was very low (5 IU/L). As PET-CT

revealed no obvious tumour in other organs and, above all,

the final pathological report excluded primary peritoneal

mesothelioma, a diagnosis of HAC in the peritoneum was

thus established.

Although immunohistochemical stains have limited

sensitivity and specificity, the staining differences confirm

and highlight gross and routine microscopic features.

Based on the morphology and staining pattern and correla-

tions with intraoperative findings, the nodules represent a

hepatoid tumour.

In a literature review performed by Metzgeroth et al, the

median age at diagnosis of HAC was 65 years (range

21–88 years).HAC occurs more frequently in elderly men

with a male to female ratio of 2.4:1, except in gallbladder

HAC and gynaecological tumours. The clinical symptoms

of HACmay vary depending on the anatomic location of the

tumour.15 Among the reported more than 200 cases of

HAC, other than peritoneal HAC, most tumours first

undergo surgical treatment to remove the primary lesion.

In some cases, adjuvant chemotherapy is performed to

reduce the high risk of reccurence.15 In addition, peritoneal

HAC can be divided into two subtypes: one presents as

large masses, and the other presents as diffuse nodules.16

Usually, patients with localized tumours undergo excision

or debulk operation followed by chemotherapy. The prog-

nosis of these patients is better than that of those who are not

able to undergo an operation. As Dr Lucas reported which is

in accordance with us, after a woman diagnosed as HAC of

the peritoneal cavity receives debulking surgery, 5-fluor-

ouracil, leucovorin and oxaliplatin (FOLFOX) chemother-

apy prevented the recurrence of disease for more than

3 years.16 Both studies reported diffuse HAC in the perito-

neum, and in the case we covered here, the primary tumour

was unresectable, so palliative systemic treatment was per-

formed. Treatment involved chemotherapy and Sorafenib

targeted therapy. The mean survival time of patients with

diffuse peritoneal HAC is only 6 months, which is less than

the mean survival time of resectable HAC from other pri-

mary sites.16 In the present case, the XELOX regimen was

performed, which is different from the paclitaxel plus

Figure 4 The chart shows the general trend of serum AFP at different stages of the

treatment.

Abbreviations: XELOX, Oxaliplatin and Capecitabine, X: Capecitabine; S, Sorafenib;

L, Lenvatinib.
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cisplatin regime in most other cases. Our decision was

based on a study on HCC that showed modest activity and

a durable response with the use of fluorouracil combined

with oxaliplatin.17 Only a few HACs of the colon and

rectum have been reported to use a chemotherapy regimen

of oxaliplatin combined with fluorouracil and resulted in a

mean survival time of 19.3 months, the longest survival

time of all cases.18

What is particularly interesting about our case is that

the patient was insensitive to the standard first-line therapy

drugs such as Sorafenib or Lenvatinib but sensitive to the

XELOX chemotherapy regimen.19,20 Our finding is con-

sistent with those of Pandey, in which HAC of the ovary

showed no response to Sorafenib.4 This suggests that

despite the pathologic resemblance between HAC and

HCC, they are biologically different. As treatment began,

the level of AFP dramatically decreased, and the tumour

disappeared. When one chemotherapy drug was removed

due to the side effect of liver damage, the AFP level

increased accordingly. When we reused the same com-

bined chemotherapy drugs, tumour markers markedly

declined. Our patient had an excellent response to che-

motherapy treatment and showed very minor side effects.

Metzgeroth et al reported that more than 90% of HAC

cases present with increased serum AFP.15 Based on our

findings and those from others, the AFP serum level is

useful in the upcoming follow-up of AFP-producing hepa-

toid cancer.

For advanced and unresectable patients, under the precon-

dition of effective treatment, reduced side effects of che-

motherapy and improved tolerance will offer more

advantages to patients. Considering the patient’s desire to not

continue undergoing cytotoxic chemotherapy, as a subsequent

treatment, we can take a chance on newly proposed regimens.

Regorafenib and Nivolumab are the only FDA-approved sec-

ond-line treatments for HCC after progression on Sorafenib or

chemotherapy.21,22 In consideration of the past ineffective

usage of multikinase inhibitor drugs, we then implemented

immunotherapy recommended by NCCN guidelines. Several

predictors predetermine immunotherapy efficacy, including

PD-L1 expression, the MMR status and TMB. Although

PD-L1 expression was low and there were not enough tumour

specimens to detect the MMR status, the TMB was 58 mut/

Mb, which provides an opportunity for immunotherapy. It is

challenging to obtain adequate tumour tissue for molecular

testing, but it has been reported that a blood-based assay to

measure TMB in plasma (bTMB) is a clinically actionable

biomarker for predicting immunotherapy efficacy in NSCLC,

with a cutoff of 16.23 Hence, our patient was a proper candi-

date for immunotherapy, and we hope that this patient will

benefit with a better quality of life.

Conclusion
In summary, HAC is a heterogeneous group of prognostically

unfavourable tumours mimicking the histological appear-

ance of HCC. However, data are limited, there is no standard

treatment and outcomes are still unclear. From this case

report, XELOX chemotherapy could be a suitable treatment

choice for primary peritoneal HAC.We are still investigating

the management and prognosis of this rare tumour and we

will continually follow-up on subsequent treatments.

Abbreviations
HAC, hepatoid adenocarcinoma; HCC, hepatocellular carci-

noma; PHC, Peritoneal hepatoid carcinoma; HBs Ag,

Hepatitis B virus surface antigen; AFP, α-fetoprotein; TMB,

tumour mutational burden; ADA, adenosine deaminase.
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