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Introduction

Hepatoid adenocarcinoma (HAC) is defined as an 
extrahepatic adenocarcinoma with hepatocyte differentiation, 
characterized by high malignancy, high invasiveness and 
poor prognosis. The tumor composition can be simple HAC 
or HAC with typical acinar or papillary adenocarcinoma, 

signet ring cell or neuroendocrine carcinoma (1). Although 
most HACs are associated with elevated α-fetoprotein 
(AFP) levels, the current pathological diagnosis is 
based on morphological features, regardless of serum 
AFP levels or immumohistochemical AFP staining (2).  
HAC occurs mostly in the lung, gastrointestinal tract 
and digestive organs, and the current treatment methods 
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depend on the primary site, as are other common types of 
adenocarcinoma. 

The current researches on hepatoid adenocarcinoma are 
mostly case reports. This population-based study aimed to 
explore the clinical characteristics and prognostic factors 
of hepatoid adenocarcinoma, so as to provide an accurate 
prognostic basis for clinical diagnosis and treatment. 
We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/tcr-20-1126).

Methods

Data acquisition 

We used SEER*Stat software (8.3.6) to acquire patient 
information. The prevalence rate of HAC was computed 
by the cohort of 258 patients from SEER 21 Regs Limited-
Field Research Data + Hurricane Katrina Impacted 
Louisiana Cases, Nov 2018 Sub [2000–2016] <Katrina/
Rita Population Adjustment>. We extracted another cohort 
from the SEER 18 Regs Custom Data (with additional 
treatment fields), Nov 2018 Sub (1975–2016 varying) 
by restricting the following: (I) ICD-O-3 Hist/behav of 
8576/3: hepatoid adenocarcinoma; (II) known AJCC TNM 
staging; (III) complete information on surgery, radiotherapy 
or chemotherapy; (IV) active follow-up. Patients with 
unknown primary site were excluded because of possible 
bias in the survival analysis. Ultimately, 121 patients were 
used to estimate the survival and prognostic factors. 

We extracted several variables from the selected cohort. 

Clinical characteristics included age (≤60, 61–70, 71–80, 
or ≥81 years), year of diagnosis (2004–2007, 2008–2011 or 
2012–2015), race (white, black, or other), sex, marital status 
(single, married, or other), primary site (lung and bronchus, 
stomach, other gastrointestinal tract, pancreas, liver, 
gallbladder/bile duct or urogenital organ), grade, AJCC 
T stage (T0, T1, T2, T3, T4, or Tx), AJCC N stage (N0, 
N1, N2, or Nx) and AJCC M stage (M0, M1). Treatment 
included surgery (yes or autopsy ONLY), radiotherapy (yes 
or no/unknown) and chemotherapy (yes or no/unknown). 
The primary endpoint was overall survival (OS).

Statistical analysis 

The incidence was computed by the Joinpoint Regression 
Program (Version 4.7.0.0). We used IBM SPSS Statistics for 
survival analysis. The 1-, 3-, 6-, 12- and 36-month OS was 
estimated using the life table method. Univariate analysis was 
performed using the Kaplan-Meier method, and the log-rank 
test was used for statistical comparisons. Multivariate analysis 
was further performed to determine independent prognostic 
factors with the Cox proportional hazards model. P<0.05 was 
considered statistically significant.

Results

Incidence

A total of 258 eligible patients were included in the study 
to compute the incidence. The overall incidence of HAC 
between 2000 and 2016 was 0.014 per 100,000 people 
(95% CI: 0.012 to 0.015). The incidence in 2000 was 0, 
and the age-adjusted incidence in 2001 was 0.005, rising in 
volatility to 0.025 in 2016. The final selected model fitted 
by joinpoint regression analysis is a gently ascending curve 
with no joinpoint (as shown in Figure 1).

Clinical manifestations and treatment

A total of 121 patients were obtained, and their clinical 
manifestations and treatments are shown in Table 1. Most 
of the patients were elderly, with 66.1% over 60 years 
old. There were 60 cases of HAC in the lungs, 23 in the 
digestive tract, 27 in the digestive organs, and 11 in the 
urinary or reproductive systems. Seven cases of HAC 
occurred in the liver, and it is particularly important to 
distinguish HAC from primary liver cancer. Of the 55 
patients with known pathological grade, 51 had high-grade 

Figure 1 The incidence of hepatoid adenocarcinoma from 2000 to 
2016. 
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Table 1 Characteristics of hepatoid adenocarcinoma patients from the SEER Database

Characteristics
Total (n=121)

N Percentage

Age, years

≤60 41 33.9%

61–70 37 30.6%

71–80 23 19.0%

≥81 20 16.5%

Race

White 97 80.2%

Black 14 11.6%

Other 10 8.3%

Sex 0.0%

Male 62 51.2%

Female 59 48.8%

Marital status

Single 27 22.3%

Married 60 49.6%

Other 34 28.1%

Year of diagnosis

2004–2007 27 22.3%

2008–2011 32 26.4%

2012–2015 62 51.2%

Primary site

Lung and bronchus 60 49.6%

Stomach 17 14.0%

Other gastrointestinal tract 6 5.0%

Pancreas 12 9.9%

Liver 7 5.8%

Gallbladder or bile duct 8 6.6%

Urogenital organ 11 9.1%

Grade 0.0%

I–II 4 3.3%

III–IV 51 42.1%

Unknown 66 54.5%

Table 1 (continued)
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adenocarcinoma. According to the AJCC TNM staging, 
50.4% of patients had lymph node metastasis, and 59.5% 
had distant metastasis. In terms of treatment, 34 patients 
underwent surgery, and 18 underwent radiotherapy or 
chemotherapy after surgery. Seventeen patients received 
radiotherapy alone, and 16 received chemotherapy alone.

Univariate and multivariate survival analyses

The 1-, 3-, and 6-month survival rates for the cohort were 

68.6%, 59.5%, and 45.4%, respectively. The 1-year survival 
rate was 35.0%, while the 3- and 5-year survival rates were 
only 16.9%. The median survival time of these patients was 
5 months (95% CI: 2.97 to 7.03 months).

Univariate analysis was performed using the following 
variables to determine the prognostic factors for OS: 
age, race, sex, marital status, year of diagnosis, primary 
site, pathological grade, AJCC TNM stage, and surgery, 
radiotherapy and chemotherapy acceptance. The results 
indicated that age, primary site, pathological grade, lymph 

Table 1 (continued)

Characteristics
Total (n=121)

N Percentage

AJCC T

T0 2 1.7%

T1 19 15.7%

T2 25 20.7%

T3 21 17.4%

T4 36 29.8%

Tx 18 14.9%

AJCC N

N0 60 49.6%

N1 11 9.1%

N2 19 15.7%

N3 14 11.6%

Nx 17 14.0%

AJCC M

M0 49 40.5%

M1 72 59.5%

Surgery

No/autopsy only 87 71.9%

Yes 34 28.1%

Radiotherapy

No/unknown 76 62.8%

Yes 45 37.2%

Chemotherapy

No/unknown 66 54.5%

Yes 55 45.5%
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node metastasis status, distant metastasis status, and surgery 
and chemotherapy acceptance were associated with the 
prognosis of these patients (as shown in Table 2). 

Cox multivariate analysis was performed for factors with 
P≤0.05 in univariate analysis, and the results showed that 
age, distant metastasis status, and surgery and chemotherapy 
acceptance were independent prognostic factors (as shown 
in Table 2). Kaplan-Meier survival curves were stratified by 
age, distant metastasis status, and surgery and chemotherapy 
acceptance, as shown in Figure 2. For patients ≤60, 61–70, 
71–80, and ≥81 years old, the 6-month OS rates were 
65.7%, 35.1%, 39.1%, and 30.0%, and the 1-year survival 
rates were 55.5%, 24.3%, 26.1%, and 24.0%, respectively. 
Patients without distant metastasis had a much better 
prognosis than those with distant metastasis, with a 1-year 
survival rate of 61% versus 17.1%. According to the 
statistical results, surgery and chemotherapy acceptance 
were independent prognostic factors for HAC (HR =0.268; 
95% CI: 0.099 to 0.723, P=0.009; HR =0.463; 95% CI: 
0.282 to 0.760, P=0.002). Of the patients who underwent 
surgery, 55.9% were primary in the gastrointestinal tract 
and digestive organs, and 26.5% were primary in the 
urogenital system. The one-year OS rate in these patients 
was 76.2%, which was much higher than the 18.7% in 
inoperable patients.

Discussion

In the current study, we used a large data set from the 
SEER database to investigate the incidence and prognostic 
factors of HAC. The age-adjusted rate of HAC between 
2000 and 2016 was 0.014 per 100,000 people (95% CI: 0.012 
to 0.015). During this period, the age-adjusted incidence 
of HAC rose gently, with no joinpoint. This rising trend 
may be due to the increased awareness of HAC. Ishikura 
first proposed the term hepatoid adenocarcinoma in 
1985 (3). The diagnosis of HAC is based on pathological 
morphological features. Previously, there were few studies 
on HAC, which made the differential diagnosis more 
difficult. With the increasing cognition of the special 
clinical and pathological features of HAC, the diagnosis rate 
of HAC also gradually increased (4,5).

Through survival analysis, we found that HAC had a 
poor prognosis with a 1-year survival rate of 35.0%. The 3- 
and 5-year survival rates were both only 16.9% (95% CI: 
2.97 to 7.03 months). The median survival time of these 
patients was 5 months. The OS of HAC in our study was 
poor compared to that in historical studies. In the review by 

Metzgeroth et al., the 1-year OS rate of 83 HAC patients 
was 55%, and the median survival time was 11 months 
(range, 0.1–102) (6). Grossman et al. reviewed 14 pulmonary 
HAC patients with survival information, and the 1-year 
survival rate was 50% (7). Zeng et al. analyzed the survival 
of 122 gastric HAC patients from their center and historical 
studies, and the 1-, 3-, and 5-year disease-specific survival 
rates were 62.8%, 37.2%, and 29.2%, respectively (8). 
Due to the rarity of HAC, literature reviews of previously 
published case reports constituted the bulk of the data in 
the above studies leading to inevitable publication bias. The 
limited sample size may be another reason for the different 
prognoses in our study. 

In our study, the most common HAC sites were the lung 
(49.6%), stomach (14%), pancreas (9.9%), urogenital organ 
(9.1%), and gallbladder or bile duct (6.6%). Interestingly, 
the anatomic incidence of HAC was quite different from 
that of the case report groups. Metzgeroth reviewed 261 
previously published case reports of HAC before 2010, 
and the results suggested that the most common HAC 
locations were the stomach (63%), ovaries (10%), lung 
(5%), gallbladder (4%), pancreas (4%), and uterus (4%) (6).  
Although the proportion of HAC primary sites is still 
controversial, our research suggests that in recent years, 
pulmonary HAC has become the most common site, 
prompting clinicians to pay more attention to it. Moreover, 
our study shows that there was no significant correlation 
between prognosis and tumor location. In the studies of 
Metzgeroth and Hoshida, the prognosis of patients with 
HAC originating in the ovary and endometrium was slightly 
better than that of other patients, but the difference was not 
statistically significant due to the small sample size (6,9). 

Through multivariate analysis, we found that age 
at diagnosis, distant metastasis status, surgery and 
chemotherapy acceptance were independent prognostic 
factors for HAC. These results could help doctors choose 
the proper treatment for HAC patients.

Hepatoid adenocarcinoma is more likely to occur in 
elderly patients, with 66.1% of patients older than 60 years. 
The median age was 66 (range, 31–85) years, similar to the 
previously reported 65 years (6). The previously reported 
median ages of gastric HAC were 65.5 and 66 years (10,11). 
In addition, our study is the first to find that patients 
younger than 60 years have better outcomes, with a 1-year 
survival rate as high as 55.5%.

Our study found that 59.5% of HAC patients had 
distant metastases (mainly in the liver and lung) at the 
time of diagnosis. After analysis, the prognosis of patients 
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Table 2 Univariate and multivariate COX regression for hepatoid adenocarcinoma

Variable N
Univariate analysis Multivariate analysis

HR (95% CI) P HR (95% CI) P

Age, years 0.017 0.002

≤60 41 1 (Reference) 1 (Reference)

61–70 37 2.011 (1.194–3.387) 0.009 2.006 (0.995–4.046) 0.052

71–80 23 1.742 (0.975–3.110) 0.061 1.945 (0.989–3.824) 0.054

≥81 20 2.372 (1.300–4.330) 0.005 4.344 (2.024–9.326) 0.000

Race 0.929

White 97 1 (Reference)

Black 14 1.032 (0.548–1.944) 0.921

Other 10 1.152 (0.555–2.389) 0.705

Sex 	 0.532

Male 62 1 (Reference)

Female 59 0.880 (0.588–1.315) 0.532

Marital status 0.342

Single 27 1 (Reference)

Married 60 1.357 (0.781–2.359) 0.279

Other 34 1.560 (0.859–2.831) 0.144

Year of diagnosis 0.839

2004–2007 27 1 (Reference)

2008–2011 32 0.845 (0.484–1.475) 0.554

2012–2015 62 0.914 (0.555–1.505) 0.722

Primary site 0.076 0.937

Lung and bronchus 60 1 (Reference) 1 (Reference)

Stomach 17 1.010 (0.559–1.827) 0.973 0.857 (0.389–1.889) 0.702

Other gastrointestinal tract 6 0.447 (0.161–1.241) 0.122 0.829 (0.259–2.656) 0.753

Pancreas 12 1.156 (0.586–2.280) 0.676 1.215 (0.514–2.873) 0.657

Liver 7 1.383 (0.626–3.053) 0.423 0.801 (0.308–2.084) 0.650

Gallbladder or bile duct 8 0.350 (0.126–0.972) 0.044 0.530 (0.162–1.731) 0.293

Urogenital organ 11 0.421 (0.180–0.985) 0.046 0.702 (0.232–2.127) 0.532

Grade 0.002 0.946

I~II 4 1 (Reference) 1 (Reference)

III~IV 51 1.684 (0.405–7.002) 0.473 1.113 (0.210–5.883) 0.900

Unknown 66 3.454 (0.838–14.234) 0.086 1.016 (0.176–5.858) 0.986

Table 2 (continued)
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Table 2 (continued)

Variable N
Univariate analysis Multivariate analysis

HR (95% CI) P HR (95% CI) P

AJCC T 0.001 0.185

T0 2 1 (Reference) 1 (Reference)

T1 19 1.509 (0.195–11.707) 0.694 2.271 (0.271–19.030) 0.450

T2 25 2.380 (0.317–17.867) 0.399 3.245 (0.383–27.535) 0.281

T3 21 1.879 (0.248–14.247) 0.542 6.444 (0.735–56.488) 0.093

T4 36 4.286 (0.582–31.547) 0.153 4.617 (0.568–37.560) 0.153

Tx 18 6.084 (0.803–46.103) 0.081 3.578 (0.437–29.288) 0.235

AJCC N 0.000 0.493

N0 60 1 (Reference) 1 (Reference)

N1 11 0.960 (0.447–2.064) 0.917 0.856 (0.342–2.146) 0.740

N2 19 1.350 (0.768–2.374) 0.297 0.989 (0.514–1.905) 0.974

N3 14 2.458 (1.271–4.755) 0.008 1.390 (0.642–3.010) 0.404

Nx 17 3.746 (2.056–6.827) 0.000 1.795 (0.853–3.776) 0.123

AJCC M 0.000 0.013

M0 49 1 (Reference) 1 (Reference)

M1 72 3.708 (2.295–5.990) 0.000 2.266 (1.184–4.336) 0.013

Surgery 0.000 	 0.009

No/autopsy only 87 1 (Reference) 1 (Reference)

Yes 34 0.208 (0.118–0.364) 0.000 0.268 (0.099–0.723) 0.009

Radiotherapy 0.772

No/unknown 76 1 (Reference)

Yes 45 1.063 (0.702–1.609) 0.772

Chemotherapy 0.003 0.002

No/unknown 66 1 (Reference) 1 (Reference)

Yes 55 0.536 (0.356–0.808) 0.003 0.463 (0.282–0.760) 0.002

CI, confidence interval.

with distant metastasis was significantly worse than that of 
patients without distant metastasis. There was no significant 
survival difference in lymph node staging. Historical 
studies have found that both gastric and intestinal HAC 
pTNM staging were independent prognostic factors, but 
no subgroup analysis of T, N, and M staging was performed 
(12-15). Yang et al. reported three pancreatic HAC cases 
and reviewed an additional 31 cases in the literature. The 
results suggested that lymph node and distant metastases 

were associated with worse disease-specific survival (P=0.002 
for both) (16).

Currently, the treatment of HAC is determined by the 
primary site, as are other common types of adenocarcinoma. 
Patients with local tumors undergo surgical treatment. 
Others with lymph node metastasis or distant metastasis 
undergo radiation or/and chemotherapy. Our study 
found that surgery and chemotherapy acceptance were 
independent factors for improved survival. Zhang et al. 
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Figure 2 Kaplan-Meier survival curves of overall survival in hepatoid adenocarcinoma. (A) Survival of hepatoid adenocarcinoma stratified 
by age; (B) Survival of hepatoid adenocarcinoma stratified by distant metastasis status; (C) Survival of hepatoid adenocarcinoma stratified by 
surgery acceptance; (D) Survival of hepatoid adenocarcinoma stratified by chemotherapy acceptance.
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also proposed that chemotherapy was an independent 
prognostic factor in 20 cases of gastric HAC (13). 5-FU-
based chemotherapy was found to benefit survival in 
patients with gastric HAC (9). Another study found that 
among 18 cases of HAC with distant metastasis, a cisplatin-
based regimen showed better efficacy than an irinotecan, 
gemcitabine, oxaliplatin or 5-FU regimen, with 75% of 
the patients having clinically observed remission (17). 
In addition, patients undergoing neoadjuvant therapy 
were found to have a higher survival rate than those only 
undergoing postoperative adjuvant therapy. Therefore, for 
those patients diagnosed with an advanced pTNM stage, 
neoadjuvant therapy is strongly recommended to promote 
patient survival (8). Our study found that there was no 
significant difference in survival between patients with 
radiotherapy and those without radiotherapy. This finding 
suggests that HAC may be a kind of tumor with radiation 
resistance, and the molecular mechanism of which still 
needs further study.

Molecular targeted therapy may offer hope to patients 

with specific genetic mutations. In studies of targeted 
therapy for pulmonary HAC patients, an ALK gene 
rearranged patient was treated with crizotinib, and 
the tumor shrank radiologically in the first 2 months. 
However, after 6 months, the tumor showed imaging  
progression (18). Basse Victor reported a case of 
durvalumab anti-PD-L1 therapy. Although the PD-L1 
status was negative, the patient still had a partial response 
to immunotherapy (19). This result may be related to the 
patient’s mismatch-repair status. Mismatch repair status 
patients without effective treatment may benefit from 
PD-1 blockade (20). Ramucirumab, a monoclonal antibody 
for VEGF receptor-2, showed a significant clinical effect 
in a case of chemotherapy-resistant gastric HAC (21). 
According to the current studies, it can be speculated that 
targeted drugs can be used as adjuvant therapy to control 
the development of tumors but may need to be combined 
with other therapies to completely control tumor 
progression.

The limitations of this work include the following: (I) 
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the lack of data on immunohistochemistry and serum tumor 
markers, such as AFP, which may be key prognostic factors; 
(II) the lack of some traditional treatment information in 
the SEER database, such as chemotherapy regimens and 
surgical margin status; (III) the unavailability of targeted 
therapy information in the SEER database; and (IV) the 
relatively small number of patients, which is insufficient to 
fully explain the occurrence, treatment and prognosis of this 
rare tumor.

Conclusions

This study suggests that HAC is a rare malignant tumor with 
a gradually increasing incidence and a poor prognosis. The 
most common sites were the lung (49.6%), stomach (14%), 
pancreas (9.9%), urogenital organ (9.1%), and gallbladder or 
bile duct (6.6%). Age at diagnosis, distant metastases, surgery, 
and chemotherapy were independent prognostic factors.
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