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a b s t r a c t 

Pulmonary enteric adenocarcinoma (PEAC) is an exceptionally rare subtype of non–small cell lung cancer 

(NSCLC). It is characterized by pathological features similar to those of colorectal adenocarcinoma. Most patients 

with PEAC have almost no special clinical manifestations, and it is often difficult to differentiate from metastatic 

colorectal adenocarcinoma (MCRC). As a special type of lung adenocarcinoma, PEAC has unique mutation expres- 

sion and immune characteristics; its mutation profile shows higher Kirsten rat sarcoma viral oncogene ( KRAS ), 

human epidermal growth factor receptor-2 ( HER2) , DNA mismatch repair( MMR ) mutation rates, and much lower 

epidermal growth factor receptor ( EGFR ) rate. So in the future, targeted therapy may tend to be a new light in 

the treatment of PEAC. As for immunohistochemistry (IHC), CDX-2, villin, and CK7 are significantly positive 

in PEAC. This review focuses on the pathologic features, immunohistochemical examination, mutation analysis, 

diagnosis, treatment, and prognosis of PEAC. 
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Pulmonary enteric adenocarcinoma (PEAC) is an exceptionally rare

ubtype of non-small cell lung cancer (NSCLC), which was first described

y Tsao and Fraser in 1991 [1] . Up to now, only nearly 216 cases have

een reported [3-14] . In 2011, PEAC was officially declared as a sepa-

ate variant of invasive lung adenocarcinoma in the international multi-

isciplinary classification of lung adenocarcinoma and was subsequently

roposed by the World Health Organization (WHO) classification in

015 [ 15 , 16 ]. PEAC is defined as a type of primary pulmonary adenocar-

inoma, which contains more than 50% enteric differentiation compo-

ent, and the cancer cells must be positive for one or more immunohisto-

hemical markers of gastrointestinal tumors [16] . As a distinct subtype

f lung adenocarcinoma, PEAC has atypical morphological and immuno-

istochemical features with a high resemblance to metastatic colorectal

denocarcinoma (MCRC). The epidemiological characteristics and clini-

al manifestations of PEAC are indistinct; therefore, the correct diagno-

is of PEAC needs a combination of clinical manifestations, laboratory

ests, histopathology, immunohistochemistry, and mutational analysis.

owever, the treatment of PEAC has not been fully studied in previous

iteratures. The present treatment strategy is the same as that of pri-

ary lung adenocarcinoma; that is, according to the different clinical
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tages, a comprehensive treatment is chosen, which is primarily surgi-

al treatment —supplemented by chemotherapy, radiotherapy, and/or

argeted therapy. With the development of molecular pathology, PEAC

as been explored in depth in recent years, but primary focus is on clini-

al pathology, immunohistochemistry, and mutational analysis. Further

tudies and clinical trials should focus on the exploration of the treat-

ent and prognosis of PEAC. 

pidemiological characteristics 

Epidemiologically, PEAC is a relatively rare variant of lung adenocar-

inoma. Detailed results of epidemiological characterization are summa-

ized in Table 1 . In general, the overall prevalence of PEAC in NSCLC

nd primary pulmonary adenocarcinoma is 0.5% and 0.68%, respec-

ively [3] . A large proportion of the patients are elderly (so far, the re-

orted age of the youngest patient is 34 years [5] ), the mean age of the

atients is 50–60 years. In terms of the sex ratio, 17 patients with PEAC

ere analyzed in the study of Lin et al., and it was concluded that both

exes have a similar incidence of PEAC [ 7 , 9 , 17-20 ]. The gender-specific

orbidity remains controversial because of the limitation of small case

umbers in existing reports. 

Recent epidemiological studies have confirmed that lung adenocar-

inoma typically occurs in nonsmoking women or those who have quit
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2 
moking. However, previous studies have reported that 45.6% of pa-

ients with PEAC are cigarette smokers [2-14] , which suggests that in

erms of smoking history, PEAC may be different from the typical pul-

onary adenocarcinoma. However, further investigation is required to

onfirm whether smoking is a risk factor for PEAC. 

linical characteristics 

PEAC is a rare lung cancer with the same morphological and im-

unohistochemical features as MCRC and has no distinct clinical man-

festations. The majority of patients with PEAC mainly present pul-

onary manifestations. Cough is the most common initial presenting

ymptom, and other symptoms include expectoration, hemoptysis, chest

ightness, chest pain, dyspnea, fever, night sweats, throat discomfort,

eadache, fatigue, and enlargement of cervical lymph nodes [4] . None

f these symptoms are specific to lung diseases. There are other patients

ithout significant symptoms in daily life who are identified during rou-

ine medical examination [5] . No gastrointestinal symptoms (such as

ematochezia, nonproductive abdominal pain, diarrhea, and ventosity)

ere observed during the entire course of the disease [21] . So, a PEAC

atient is typically first diagnosed in the respiratory department. PEAC

s an aggressive cancer, with early metastatic behavior, and is more

ikely to have multiple metastases, such as chest wall metastases, dor-

al trunk metastases, abdomen metastases, scalp metastases, and brain

etastases. Some rare metastases have also been reported. For example,

un WW et al. [8] described a 62-year-old PEAC patient with pancreatic

etastasis, whereas Todisco et al. [22] identified a PEAC case with a rare

ynchronous cutaneous metastasis. As for the characteristics of lymph

ode metastasis and site type (central or peripheral), Zhao et al. [3] col-

ected 28 patients with PEAC and found that there were no significant

ifferences between PEAC and primary pulmonary adenocarcinoma in

ymph node metastasis and site type (central or peripheral). 

aboratory examination 

As a distinct subtype of pulmonary adenocarcinoma, the expression

f serum tumor markers —carcinoembryonic antigen (CEA) and carbo-

ydrate antigen (CA19-9) —were significantly higher in PEAC than in cy-

okeratin 19 fragments (CYFRA21-1) and neuron-specific enolase (NSE)

3] . CA19-9 showed the highest expression, whereas NSE showed the

owest expression. In addition, consistent overexpression of CEA and

A19-9 appears to be closely associated with primary PEAC pathological

rogression [2] . However, CEA is a nonspecific tumor marker and CA19-

 has important diagnostic value in gastrointestinal tumor. CYFRA21-1

s currently considered as a tumor marker to detect lung cancer, espe-

ially for the diagnosis of NSCLC, whereas NSE is very useful for the

iagnosis of small cell lung cancer (SCLC). Therefore, PEAC may be

ifferent from classical adenocarcinoma, which suggests that the lev-

ls of CEA and CA19-9 should be monitored for diagnosing a patient

ith PEAC or relapse. 

maging examination 

Chest computed tomography (CT) is an important and basic exam-

nation method for lung cancer detection. However, so far, no radio-

raphic features were found in PEAC. Zhao et al. [3] analyzed the

obulation, spiculation, pleural indentation, pleural effusion, and lym-

hadenopathy of 28 patients with PEAC, and found no differences be-

ween PEAC and pulmonary adenocarcinoma. Wang et al. [5] reported

he CT results of nine patients in 2014, which demonstrated eight tumors

n the right lung, (including seven in the right upper lung and one in the

ight lower lung) and one in the left lower lobe. These results suggested

hat PEAC may be typically found in the right upper lobe. After analysis

f 28 CT reports of PEAC patients, Zhao et al. [3] found that all tumors

resented solid nodules, with no ground-glass opacity (GGO). Gu et al.

11] concluded that nodules are usually confined to the peripheral lung
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Table 2 

The frequency of immunohistochemical results of PEAC. 

Ref.(country) 

IHC results a 

CK-7 Villin CDX-2 CK-20 TTF-1 Napsin A 

[2] (China) 16/18(88.9%) NM 13/18 (72.2%) 17/18 (94.4%) 7/18(38.8%) NM 

[5] (China) 9/9(100%) 6/9 (66.7%) 6/9 (66.7%) 2/9 (22.2%) 4/9(44.4%) 3/9(33.3%) 

[7] (Japan) 7/7(100%) NM 5/7 (71.4%) 3/7 (42.9%) 3/7(42.9%) 0/7(0) 

[9] (USA) 6/6(100%) NM 0/6 (0) 0/6 (0) 6/6(100%) NM 

[10] (Italy) 46/46(100%) NM 46/46 (100%) 15/46 (32.6%) 21/46(45.7%) 21/46(45.7%) 

[11] (Japan) 7/8 (87.5%) NM 5/8 (62.5%) 7/8 (87.5%) 1/8(12.5%) 0/7(0) 

[12] (China) 12/13 (92.3%) NM 4/13 (30.7%) 7/13(53.8%) 7/13(53.8%) NM 

[14] (China) 10/13 (76.9%) 10/13 (76.9%) 8/13 (61.5%) 8/13(61.5%) 7/13(53.8%) 6/13(46.2%) 

Total 113/120 (94.2%) 16/22 (72.7%) 87/120 (72.5%) 59/120(49.2%) 56/120(46.7%) 30/82(36.6%) 

a IHC results: Patients who express the biomarker/all patients who tested IHC in the reference (positive frequency). 
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eld in mild pulmonary metastasis. So far, more than 200 cases of PEAC

ave been reported, and the findings of CT performance are inconclu-

ive in the distribution and morphology of PEAC [ 2 , 3 , 7 , 15 , 17-20 ]. More

ases are needed to provide a further understanding of the imaging man-

festations of PEAC. 

athology and immunohistochemistry examinations 

Based on the WHO criteria, PEAC is defined as a cancer with cellular

tructures; predominantly ( > 50%) resembling those of colorectal ade-

ocarcinoma, namely tall columnar cells with eosinophilic cytoplasm

hat form irregularly shaped glands (such as alveoli, ethmoidal, papil-

ary) with some glands containing necrotic material [3] . Specifically,

EAC often occurs in the peripheral parts of the lung, and its macro-

copic view is similar to that of typical lung adenocarcinoma; wherein

he tumor is nodular or lobulated, without capsule, grayish-white or

rayish-yellow in sections, with hard texture, and some tumors are ac-

ompanied by necrotic tissue. Tumor cells are usually tall and colum-

ar with eosinophilic cytoplasm, brush borders, and fairly large vesic-

lar nuclei with prominent nucleoli. The polarity of nuclei is largely

reserved; therefore, they exhibit nuclear palisading, although there is

ome loss of polarity in cases with moderate differentiation. An intra-

umoral scar may exist in the central or eccentric position with elastic

ber coagulation, especially in cases with less necrosis. Around those

umor cells, abundant inflammatory cell infiltration can be found. All of

he above findings are also observed in MCRC [7] . Most tumors show

ure adenocarcinoma morphology, with a small focal squamous cell car-

inoma component [10] . A literature review by Nottegar et al. analyzed

6 patients of PEAC and the results indicated the existence of other com-

onents besides the intestinal type, including solid (18/46, 39.1% in

ll cases), mucinous (10/46, 21.7% in all cases), acinar (6/46, 13% in

ll cases), lepidic (1/46, 2.2% in all cases), papillary (2/46, 4.4% in

ll cases), micropapillary (1/46, 2.2% in all cases), and pure intestinal

orphology (8/46, 17.4% in all cases) [7] . Additionally, pulmonary in-

erstitial fibrosis also appeared frequently in PEAC patients. László et al.

23] described a 65-year-old patient who developed PEAC in his postop-

rative scar and found advanced interstitial fibrosis in the neighboring

ung parenchyma. The same description also appears in Matsushima’s

eport [11] . 

Immunohistochemistry (IHC) reveals a characteristic of PEAC, which

s different from other classical lung adenocarcinomas, that is, it ex-

resses at least one enteric differentiation marker, including caudal type

omeobox 2 (CDX-2), cytokeratin (CK 20), and villin. The immunohisto-

hemical results of PEAC were retrospectively analyzed, and the results

f IHC are summarized in Table 2 . As given in Table 2 , the positive per-

entage of CK-7, villin, CDX-2, CK-20, TTF-1, and napsin A was found to

e 94.2% (113/120), 72.7% (16/22), 72.5% (87/120), 49.2% (59/120),

6.6% (56/120), and 36.6% (30/82), respectively. For intestinal mark-

rs, villin and CDX-2 were highly expressed, whereas CK-20 was rela-

ively low. A combination of villin and CDX-2 can be used to determine
3 
he primary site of metastatic cancer. If villin and CDX-2 are simultane-

usly negative, the gastrointestinal origin can be almost excluded. How-

ver, both villin and CDX-2 are highly expressed in PEAC, undoubtedly

ncreasing the difficulty in the identification of PEAC and MCRC. For

he pneumocyte markers, observed decrease or loss of immunoreactiv-

ty for TTF-1 and napsin A indicates that these lesions demonstrate a

eviation from other pulmonary phenotypes, although CK-7 expression

as retained. 

Generally, CDX-2, villin, and CK7 are significantly positive in PEAC,

ut this does not mean that they are more helpful in the diagnosis of

EAC. Compared with primary pulmonary adenocarcinoma, the expres-

ion of TTF-1 tends to be decreased in PEAC, whereas CK7 expression is

ften retained. This progression of tumor is similar to that of sinonasal

ntestinal-type adenocarcinomas, which acquires the expression of CDX-

, CK20, and MUC2, while retaining CK7 expression [ 24 , 25 ]. However,

t is necessary to exercise caution when using CK7 to diagnose PEAC

ecause some alveolar pneumocytes can be present in metastatic col-

rectal cancer, which might be judged as CK7-positive. Approximately

0% of well or moderately differentiated colorectal carcinomas express

K7/CK20 [26] . Therefore, after analyzing the expression of CK7 and

DX-2 in 50 colorectal adenocarcinoma samples, Chen et al. [2] pro-

osed that the combination of CK7 + and CDX-2 + has high sensitivity

71.3, 95% CI 63.5–79.1%) and specificity (82%, 95% CI 71.4–92.6%)

n the differential diagnosis of primary PEAC than from colorectal ade-

ocarcinoma. 

olecular characteristics 

Lung cancer is one of the most common types of cancer, accounting

or 13% of all cancers diagnosed worldwide [27] . Although the main

ause of lung cancer is smoking, about 25% of patients with lung cancer

ave no smoking history [28] . Genetic mutations play an important role

n lung cancer pathogenesis. Owing to the rarity of PEAC, its molecular

haracteristics have not been fully studied. Therefore, the mutations in

EAC have not been comprehensively studied. The mutation rates of

hese genes were determined by collating all of the gene mutation data

n the selected articles [ 2-6 , 10-13 ]. 

As demonstrated in Table 3 , we found that the mutation frequency of

uman epidermal growth factor receptor-2 ( HER2) in PEAC was 44.4%

8/18), which was higher than that in NSCLC (2%), suggesting that

ER2 may play an important role in PEAC. In addition, the DNA mis-

atch repair ( MMR ) gene is frequently mutated in PEAC, with 7 of 18

EAC patients harboring MMR mutations [ 2 , 12 ]. As known, microsatel-

ite instability (MSI) is a molecular feature caused by defective MMR

rotein function, which has clinical significance in colorectal and en-

ometrial cancer. Less than 1% NSCLC patients exhibited MSI at single

r multiple loci, but it highly occurred in PEAC patients. The high fre-

uency of MMR mutations not only makes it more difficult to distinguish

EAC from MCRC, but also leads to a new hypothesis of whether the 1%

atients exhibiting MSI in NSCLC are all PEAC patients. Additionally,



J. Gong, Y. Fan and H. Lu Translational Oncology 14 (2021) 101123 

Table 3 

The frequency of gene mutations in PEAC. 

Ref.(country) 

Gene mutation a 

HER2 MMR KRAS TP53 NRAS EGFR EML-4ALK BRAF 

[2] (China) 2/5(40.0%) 4/5(80.0%) 1/5(20.0%) NM 1/5(20.0%) 1/5(20.0%) 0/5(0) 0/5(0) 

[3] (China) NM NM 10/28(35.7%) NM NM 3/28(10.7%) NM NM 

[4] (China) NM NM 3/15(20.0%) NM NM NM NM NM 

[5] (China) NM NM 0/9(0) NM NM 0/9(0) NM NM 

[6] (China) NM NM NM NM NM 13/30(43.3%) NM NM 

[10] (Italy) NM NM 28/46(60.9%) NM NM 1/46(2.2%) 6/46(13.0%) 0/46(0) 

[11] (Japan) NM NM 1/7(14.3%) NM NM 0/7(0) NM 0/7(0) 

[12] (China) 6/13(46.2%) 3/13(23.1%) 1/13(7.8%) NM NM 5/13(38.5%) 2/13(15.3%) 2/13(15.3%) 

[13] (China) NM NM 9/15(60%) 5/15(33.3%) NM NM 0/14(0) NM 

Total 8/18(44.4%) 7/18(38.9%) 53/138(38.4%) 5/15(33.3%) 1/5(20.0%) 23/138(16.7%) 8/78(10.3%) 2/71(2.8%) 

a Gene mutation: Patients who harbor the mutation/all patients who went through gene test in the reference (mutation frequency). 
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he high frequency of MMR mutations may facilitate the possibility of

mmunotherapy for PEAC patients in the future. 

In general, the mutation rate of kirsten rat sarcoma viral oncogene

 KRAS ) in PEAC was higher than that in primary pulmonary adenocar-

inoma, and the positive rate of KRAS could reach 38.4%. In addition

o the high positive rate, KRAS has other characteristics in PEAC. Chen

t al. [2] conducted a retrospective study on the mutation data of 129

EAC cases and confirmed the results of Wang et al. [5] , and discovered

hat the mutations of KRAS exons 2, 3, and 4 in PEAC were more com-

on than other mutations, indicating that PEAC may be significantly

ifferent from other lung cancer types. 

The positive rate of epidermal growth factor receptor ( EGFR )

utations is much lower than KRAS , approximately 16.7%

 2 , 3 , 5 , 6 , 10 , 11 , 12 ]. Notably, the positive rates of KRAS and EGFR

utations differ between Asians and non-Asians. EGFR mutation rate

as 30–40% among Asians and 10–20% among non-Asians, whereas

he KRAS mutation rate was 20–30% in Europe and USA, 8–10% in Asia,

nd 8.3% in China [ 1 , 29 ]. However, a higher KRAS mutation rate and

 lower EGFR mutation rate were observed in PEAC patients, regardless

f their ethnicity [ 2 , 4 , 10 , 23 ]. Echinoderm microtubule-associated

rotein-like 4 gene-ALK variant ( EML4-ALK ) is an infrequent oncogenic

ene translocation in NSCLC. Nottegar et al. [10] first tested a series of

EACs for EML4-ALK translocation by FISH (the rate of translocation

as 13.0%) and found no difference in EML4-ALK translocation be-

ween PEAC and other lung adenocarcinomas. BRAF mutation has been

arely found in previous reports. Todisco et al. [22] described a case

f PEAC with cutaneous metastasis, and demonstrated two mutations

n the metastatic lesion, located in the SMAD4 and the FLT3 genes,

uggesting that mutations in these two genes may be implicated in

umor metastasis. 

In summary, high HER2, MMR, and KRAS mutation rates, and low

GFR and BRAF mutation rates are observed in PEAC. These mutations

old the promise of more treatment for PEAC patients. But owing to the

arity of PEAC, its mutation frequency needs further study. 

iagnosis and differential diagnosis 

Given the common clinical manifestations with other lung adeno-

arcinomas, a combination of clinical manifestations, laboratory tests,

istopathology, IHC, and molecular characteristics are necessary for a

efinite diagnosis of PEAC. According to the WHO 2015 criteria of pri-

ary PEAC [16] , an accurate diagnosis needs to meet at least three

equirements. First, in terms of histopathology, PEAC should predom-

nantly ( > 50%) contain cellular structures resembling those of colorec-

al adenocarcinoma, namely tall columnar cells with eosinophilic cyto-

lasm that form irregularly shaped glands, with some glands contain-

ng necrotic material. Second, in terms of IHC, the tumor must express

t least one of the enteric differentiation markers (CDX2, CK20, and

UC2). Third, metastatic colorectal cancer and primary lung adenocar-
4 
inoma should be excluded. Additionally, if the tumor cells are negative

or any intestinal protein markers, it should be termed as “lung adeno-

arcinoma with enteric morphology ” rather than as enteric carcinoma

f the lung [5] . 

PEAC is highly heterogeneous. It is morphologically and immuno-

istochemically similar to lung adenocarcinoma and MCRC. It can even

xhibit the typical pattern of colorectal cancer. Therefore, the differen-

ial diagnosis of PEAC from primary lung adenocarcinoma and MCRC is

rucial for the diagnosis and treatment of PEAC, since it has a serious

mpact on the clinical stage, therapeutic strategy, and prognosis. 

Differentiation of PEAC from primary lung adenocarcinoma is rel-

tively simple. First, in terms of morphology, the cellular structure of

EAC is similar to that of colorectal adenocarcinoma, with > 50% simi-

arity in the composition. Second, CA19-9 and CEA are often expressed

n PEAC, but not in other traditional lung adenocarcinomas [ 2 , 3 ]. Third,

n terms of immunohistochemistry, specific markers of primary lung

denocarcinomas such as CK7 and TTF-1 are also expressed in PEAC

the expression rates in PEAC were relatively lower than in primary

ung adenocarcinoma), even in cells of colorectal carcinomas-like (CR-

ike) areas; but the immunoreactivity for enteric differentiation markers

n primary lung adenocarcinomas was essentially restricted to CR-like

omponents [7] . In summary, morphology and immunohistochemistry

an help to identify whether the tumor is PEAC or primary lung cancer.

Major advances have been made to distinguish PEAC from MCRC

ver the last few decades, but the process remains difficult. The iden-

ification of PEAC and MCRC involves the following aspects. First, in

erms of the medical history, if the patient has a history of colorectal

denocarcinoma, MCRC should be suspected when lung tumors are pre-

ented with intestinal differentiation. However, patients with no prior

istory of colorectal adenocarcinoma may need to be cautiously diag-

osed, because the treatment and prognosis of these two diseases are

ery different [30] . In addition, only one pathological organ is involved

n PEAC, whereas MCRC is often accompanied by a history of colorec-

al cancer or concomitant digestive tract adenocarcinoma at the time of

reatment. Besides the clinical symptoms of respiratory system abnor-

alities, patients also present with digestive tract abnormalities, such

s painless bloody stools and abdominal discomfort. In terms of the clin-

cal features, patients with PEAC generally do not have gastrointestinal

ymptoms (such as hematochezia, nonproductive abdominal pain, diar-

hea, and ventosity) during the entire course of the disease [21] . 

In terms of pathology, Matsushima et al. [11] found that some patho-

ogical manifestations of PEAC include interstitial pneumonia with the

sual interstitial pneumonia (UIP) pattern in the background lung tissue,

hereas this pathological feature is rarely found in MCRC. Different ex-

ressions of immune markers in lung tissue and intestinal tissue are also

ommonly used to distinguish between PEAC and MCRC. The immuno-

istochemical distinction of PEAC from MCRC has become a research

otspot. TFF-1, surfactant apoprotein-A (SP-a), CK7, and CK20 are com-

only used as markers to determine whether the tumor is a lung tissue
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31-36] . CDX-2 is a highly sensitive marker for determining whether the

umor is a lung tissue [ 37 , 38 ], as it is specifically expressed where a ma-

ority of enteric adenocarcinoma are located [ 39 , 40 ]. Moreover, Ueno

t al. [41] discovered a new aspartic protease named napsin A, which

s expressed in type II alveolar epithelial cells and could be a useful

arker for the diagnosis of primary lung adenocarcinomas. However,

EAC can express immune markers related to pulmonary and intestinal

ifferentiation, so there are limitations to use immune markers alone

o distinguish PEAC from MCRC. Another characteristic of PEAC is his-

ological heterogeneity, wherein the tumor samples composed of only

ne component are relatively rare. This requires pathologists to obtain

ultiple samples from a tumor, and diagnosis is challenging for a single

ample or a pure component example. 

PEAC patients tend to exhibit higher HER2, MMR, and KRAS muta-

ion rates and lower EGFR mutations rate. In addition, Matsushima et al.

11] recommended the use of 𝛽-catenin and SATB2 to identify PEAC

nd MCRC. Powell et al. [42] reported that 60% of colorectal adeno-

arcinomas had APC mutations. The degradation of 𝛽-catenin protein is

equired for the participation of adenomatous polyposis coli ( APC ), so

he inactivation of APC mutation will lead to the nuclear accumulation

f 𝛽-catenin protein in the nucleus. Mutations in 𝛽-catenin also cause

he accumulation of nuclear/cytoplasmic 𝛽-catenin, which is common in

olorectal adenocarcinomas [43] . However, the mutation of 𝛽-catenin in

ulmonary adenocarcinomas is uncommon and occurs only in 4–15% of

ases [ 44 , 45 ]. SATB2 is expressed in 86–93% of primary colorectal ade-

ocarcinomas and 81–94% of MCRCs [ 46 , 47 ], but in only 10% of con-

entional pulmonary adenocarcinomas [47] . The use of colonoscopy,

T, and PET-CT to exclude colorectal lesions is also important for dis-

inguishing between PEAC and MCRC. 

Based on the above findings, the differentiation between PEAC and

rimary lung adenocarcinoma is relatively simple; but the differentia-

ion between PEAC and MCRC requires a combination of clinical mani-

estations, laboratory tests, pathology, immunohistochemistry, and mu-

ational analysis. 

reatment 

The treatment of PEAC has not been specifically reported in previ-

us studies. The present treatment strategy is similar to that of NSCLC.

 comprehensive treatment regimen consisting mainly of surgical resec-

ion, supplemented by chemotherapy, radiotherapy, and targeted ther-

py should be adopted according to different clinical stages. Although

any case reports and studies mentioned that different gene mutations

ere detected in PEAC patients, they did not indicate whether the PEAC

atients received targeted therapy. 

Surgical resection is the preferred treatment for early PEAC pa-

ients, including lobectomy, pneumonectomy, and segmental resection.

hao et al. [3] summarized the detailed surgical procedure and prog-

osis of 28 patients (all of them underwent systematic mediastinal lym-

hadenectomy) as follows: 24 patients underwent lobectomy; of which

ve patients died within 1–20 months after surgery, and the remaining

atients survived, with the longest survival being 30 months. Three pa-

ients underwent segmentectomy and lived for 19–29 months. One pa-

ient underwent unilateral pulmonary resection and lived for 30 months.

owever, owing to the limited data, the prognosis of PEAC remains un-

lear. 

Given the similarities between PEAC and colorectal adenocarcinoma,

hemotherapy regimens can be divided into two types. One chemother-

py regimen is for non-small cell lung adenocarcinoma, which includes

arboplatin combined with paclitaxel; the other chemotherapy regimen

s for colorectal adenocarcinoma, which includes oxaliplatin, irinotecan,

nd fluorouracil [ 48 , 49 ]. The most commonly used regimen is carbo-

latin combined with paclitaxel and although this is the most common

hemotherapy regimen for PEAC, the only successful case reported till

ow had to undergo four cycles of pemetrexed and carboplatin [18] .

t is theoretically possible to apply the chemotherapy for MCRC for
5 
he treatment of PEAC, but Garajová et al. and Lin et al. found that

hemotherapy regimens for MCRC had no significant effect on PEAC

 18 , 50 ]. There are very few reports on the treatment of distant metas-

asis. Todisco et al. [22] reported a patient with multiple metastases

rom PEAC who received systemic treatment with pemetrexed-cisplatin

nd bisphosphonates, with radiotherapy on the pelvis (20 Gy divided

nto five fractions), after which his bone pain was significantly relieved.

his offers insights into the treatment of bone pain in terminal patients,

ut whether it is effective in the majority of patients needs to be tested

n the clinic. 

Targeted therapy is indispensable in the comprehensive treatment

or lung adenocarcinoma and has been developing rapidly in recent

ears. However, mutational analyses have exhibited that the positive

ate of EGFR mutations is relatively low in PEAC compared with conser-

ative pulmonary adenocarcinoma. Therefore, it may be unreasonable

o use EGFR tyrosine kinase inhibitors in the treatment of PEAC [4] .

oreover, owing to the high proportion of HER2 mutation in PEAC pa-

ients, recent studies have demonstrated that pyrotinib, poziotinib, and

S8201a have better efficacy in NSCLC patients harboring HER2 muta-

ion. With the rapid development of targeted therapy for non–small cell

ung cancer, drugs targeting KRAS mutations may appear in the future.

Reck et al. [51] found that in advanced NSCLC patients with at

east 50% of tumor cells expression programmed cell death ligand1

PD-L1), treatment with pembrolizumab had a better therapeutic effect

han platinum-based chemotherapy. Therefore, these patients will ben-

fit from the treatment with pembrolizumab, but the immunostaining

f PD-1lacks uniform standards. In 2015, Rizvi et al. [52] found a sig-

ificant correlation between the tumor mutational burden (TMB) and

he sensitivity of NSCLC patients to PD-1 blockade. Based on this find-

ng, Chen et al. [2] first analyzed the TMB of PEACs and found that the

onsynonymous TMB of primary PEAC was much higher compared with

raditional lung adenocarcinoma, suggesting that checkpoint blockade

mmunotherapy might be a useful treatment for PEAC. Besides, as given

n Table 3 , PEAC has a high frequency of MMR mutation, which may be

 useful biomarker for the treatment of PD-1 [ 2 , 12 ]. 

rognosis 

PEAC has low morbidity, and the majority of published reports are

ndividual cases, so its prognosis is not well understood. PEAC is an in-

asive tumor that can rapidly metastasize; therefore, early diagnosis is

rucial for the prognosis. Clinical factors that influence the prognosis of

EAC remain unclear, and therefore, the prognosis of PEAC can be only

e analyzed from the follow-up time. Chen et al. [2] analyzed the prog-

osis of 18 PEAC patients (12 were stage I/II and six were stage III/IV);

mong which three patients died, two patients were lost to follow-up,

nd the remaining 13 patients survived. The median survival time was

1 months. Zhao et al. [3] followed up with 28 PEAC patients; among

hich five patients died (the follow-up time was 1–30 months), 19 sur-

ived (the follow-up time was 13–31 months), and four were lost to

ollow-up. Gu et al. [4] followed up with 23 patients for 56 months;

mong which six patients died, six were lost to follow-up, and 11 pa-

ients survived. The present study used follow-up survival time to ana-

yze the prognosis of patients at different clinical stages and found that

he prognosis of patients with PEAC is directly related to their clinical

tage. The survival time of stage III or IV patients with PEAC ranged

rom 0 to 9 months, and the survival times of stage I or II patients may

each from 1 to 27 months [2-14] . However, there were few cases in-

olved that still needed many details for further exploration, for ex-

mple, whether different therapy will have an impact on the prognosis

f PECA. Given the small number of reported cases, a more detailed

rognosis is not possible. More studies are needed in the future on the

elationship between the clinicopathological features, mutations, and

rognosis of PEAC. 
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onclusion 

PEAC was first described by Tsao in 1991, and very few cases have

een reported since then. PEAC is a rare variant of lung adenocarcinoma

nd is an invasive tumor. Hence, accurate and early diagnosis plays a

ritical role in the treatment and prognosis of PEAC patients, which has

uge challenges. Its clinical manifestation is primarily lung manifesta-

ions, and there is no distinct difference from ordinary lung adenocarci-

oma. Its pathological and immunological features are similar to those

f MCRC, but are characterized by high expressions of CK-7, villin, and

DX-2. Accurate diagnosis requires a combination of clinical manifesta-

ions, laboratory tests, histopathology, immunohistochemistry, and mu-

ational status. Treatment of PEAC has been rarely reported. There are

o specific guidelines for the treatment of PEAC, and the present treat-

ent strategy is similar to that of NSCLC. Surgical treatment is the main

reatment in the early stage, and chemotherapy and radiotherapy can

e supplemented for advanced patients. Using EGFR tyrosine kinase in-

ibitors in the treatment of PEAC is unreasonable. The high mutation

ates of KRAS gene and HER2 in PEAC patients may provide new di-

ections for future studies. Recent studies have demonstrated that py-

otinib, poziotinib, and DS-8201a demonstrate good antitumor activity

nd safety in patients with HER2 mutation, which may become an ef-

ective treatment for PEAC patients with HER2 mutation. A new drug

argeting KRAS mutations may also be developed in the future, which

ould be a huge step forward for PEAC treatment. Based on the high

MB and MMR mutation rates in PEAC patients, immune checkpoint in-

ibitors may also provide a longer survival for these patients. At present,

here are few reports on the prognosis of PEAC, and the relationship be-

ween tumor location, immunohistochemical results, tumor mutation,

nd the prognosis of PEAC remains unclear. Extensive data is needed

or systematic prognostic statistics, which can guide clinical treatment.

he present information about PEAC is just the tip of the iceberg, so

xtensive studies are needed to make further progress in PEAC in the

uture. 

RediT authorship contribution statement 

Jiali Gong: Writing – original draft, Writing – review & editing, In-

estigation. Ying Fan: Visualization, Formal analysis. Hongyang Lu:

onceptualization, Supervision. 

cknowledgments 

This study was supported by the Zhejiang Province Medical Science

nd Technology Project (No. 2020ZH001) and CSCO Haosen Cancer Re-

earch Foundation (Y-HS2017-044). 

eclaration of Competing Interest 

The authors report no conflicts of interest in this study. 

eferences 

[1] M.S. Tsao , R.S. Fraser , Primary pulmonary adenocarcinoma with enteric differenti-

ation, Cancer 68 (8) (1991) 1754–1757 . 

[2] M. Chen , P. Liu , F. Yan , S. Xu , Q. Jiang , J. Pan , et al. , Distinctive features of im-

munostaining and mutational load in primary pulmonary enteric adenocarcinoma:

implications for differential diagnosis and immunotherapy, J. Transl. Med. 16 (1)

(2018) 81 . 

[3] L. Zhao , S. Huang , J. Liu , J. Zhao , Q. Li , H.Q. Wang , Clinicopathological, radio-

graphic, and oncogenic features of primary pulmonary enteric adenocarcinoma in

comparison with invasive adenocarcinoma in resection specimens, Medicine (Balti-

more) 96 (39) (2017) e8153 . 

[4] L. Gu , X.Z. Wang , W. Wen , J. Lin , X.F. Chen , G.X. Lai , et al. , Clinical analysis of 23

patients pathologically diagnosed with primary and secondary pulmonary enteric

adenocarcinoma, Chin. Med. J. (Engl.) 132 (11) (2019) 1368–1369 . 

[5] C.X. Wang , B. Liu , Y.F. Wang , R.S. Zhang , B. Yu , Z.F. Lu , et al. , Pulmonary enteric

adenocarcinoma: a study of the clinicopathologic and molecular status of nine cases,

Int. J. Clin. Exp. Pathol. 7 (3) (2014) 1266–1274 . 
6 
[6] C. Feng , M. Feng , Y. Gao , X. Zhao , C. Peng , X. Yang , et al. , Clinicopathologic sig-

nificance of intestinal-type molecules’ expression and different EGFR gene status in

pulmonary adenocarcinoma, Appl. Immunohistochem. Mol. Morphol. 27 (5) (2019)

364–372 . 

[7] K. Inamura , Y. Satoh , S. Okumura , K. Nakagawa , E. Tsuchiya , M. Fukayama , et al. ,

Pulmonary adenocarcinomas with enteric differentiation: histologic and immuno-

histochemical characteristics compared with metastatic colorectal cancers and usual

pulmonary adenocarcinomas, Am. J. Surg. Pathol. 29 (5) (2005) 660–665 . 

[8] W.W. Sun , Z.H. Xu , C.F. Wang , F. Wu , J.M. Cao , P.J. Cui , et al. , Pulmonary enteric

adenocarcinoma with pancreatic metastasis: a case report, Oncol Lett. 13 (6) (2017)

4651–4656 . 

[9] S.A. Yousem , Pulmonary intestinal-type adenocarcinoma does not show enteric

differentiation by immunohistochemical study, Mod. Pathol. 18 (6) (2005) 

816–821 . 

10] A. Nottegar , F. Tabbò, C. Luchini , M. Brunelli , E. Bria , N. Veronese , et al. , Pulmonary

adenocarcinoma with enteric differentiation: immunohistochemistry and molecular

morphology, Appl. Immunohistochem. Mol. Morphol. 26 (6) (2018) 383–387 . 

11] J. Matsushima , T. Yazawa , M. Suzuki , Y. Takahashi , S. Ota , T. Nakajima , et al. ,

Clinicopathological, immunohistochemical, and mutational analyses of pulmonary

enteric adenocarcinoma: usefulness of SATB2 and 𝛽-catenin immunostaining for

differentiation from metastatic colorectal carcinoma, Hum. Pathol. 64 (2017) 

179–185 . 

12] J. Zhang , C. Xiang , Y. Han , H. Teng , X. Li , J. Shao , et al. , Differential diagnosis of

pulmonary enteric adenocarcinoma and metastatic colorectal carcinoma with the

assistance of next-generation sequencing and immunohistochemistry, J. Cancer Res.

Clin. Oncol. 145 (1) (2019) 269–279 . 

13] P. Jurmeister , A. Schöler , A. Arnold , F. Klauschen , D. Lenze , M. Hummel , et al. ,

DNA methylation profiling reliably distinguishes pulmonary enteric adenocarci-

noma from metastatic colorectal cancer, Mod. Pathol. 32 (6) (2019) 855–865 . 

14] T. Bian , J. Zhao , J. Feng , Q. Zhang , L. Qian , J. Liu , et al. , Combination of cadher-

in-17 and SATB homeobox 2 serves as potential optimal makers for the differential

diagnosis of pulmonary enteric adenocarcinoma and metastatic colorectal adenocar-

cinoma, Oncotarget 8 (38) (2017) 63442–63452 . 

15] W.D. Travis , E. Brambilla , M. Noguchi , A.G. Nicholson , K. Geisinger , Y. Yatabe ,

et al. , American thoracic society. international association for the study of lung

cancer/American thoracic society/European respiratory society: international mul-

tidisciplinary classification of lung adenocarcinoma: executive summary, Proc. Am.

Thorac. Soc. 8 (5) (2011) 381–385 . 

16] W.D. Travis , E. Brambilla , A.P. Burke , A. Marx , A.G. Nicholson , Introduction to the

2015 World health organization classification of tumors of the lung, pleura, thymus,

and heart, J. Thorac. Oncol. 10 (9) (2015) 1240–1242 . 

17] D. Lin , Y. Zhao , H. Li , X. Xing , Pulmonary enteric adenocarcinoma with villin brush

border immunoreactivity: a case report and literature review, J. Thorac. Dis. 5 (1)

(2013) E17–E20 . 

18] H.C. Li , L. Schmidt , J.K. Greenson , A.C. Chang , J.L. Myers , Primary pulmonary ade-

nocarcinoma with intestinal differentiation mimicking metastatic colorectal carci-

noma: case report and review of literature, Am. J. Clin. Pathol. 131 (1) (2009)

129–133 . 

19] R. Maeda , N. Isowa , H. Onuma , H. Miura , Pulmonary intestinal-type adenocarci-

noma, Interact. Cardiovasc. Thorac. Surg. 7 (2) (2008) 349–351 . 

20] K. Hatanaka , K. Tsuta , K. Watanabe , K. Sugino , T. Uekusa , Primary pulmonary with

enteric differentiation resembling metastatic colorectal carcinoma: a report of the

second case negative for cytokeratin 7, Pathol. Res. Pract. 207 (3) (2011) 188–191 .

21] L. Lin , C.W. Xu , Diagnosis and treatment analysis of lung enteric, J. Clin. Pathol.

Res. 36 (8) (2016) 1134–1139 . 

22] A. Todisco , V. Internò, L.S. Stucci , C. Ostuni , D. Lovero , S. D’ Oronzo , et al. , Cuta-

neous metastasis as a primary presentation of a pulmonary enteric adenocarcinoma,

Int. J. Biol. Mark. 34 (4) (2019) 421–426 . 

23] T. László, A. Lacza , D. Tóth , T.F. Molnár , E. Kálmán , Pulmonary enteric adenocarci-

noma indistinguishable morphologically and immunohistologically from metastatic

colorectal carcinoma, Histopathology 65 (2) (2014) 283–287 . 

24] H.P. Cathro , S.E. Mills , Immunophenotypic differences between intestinal-type and

low-grade papillary sinonasal adenocarcinomas: an immunohistochemical study of

22 cases utilizing CDX2 and MUC2, Am. J. Surg. Pathol. 28 (8) (2004) 1026–1032 . 

25] A. Franchi , D. Massi , G. Baroni , M. Santucci , CDX-2 homeobox gene expression, Am.

J. Surg. Pathol. 27 (10) (2003) 1390–1391 . 

26] A.I. Kende , N.J. Carr , L.H. Sobin , Expression of cytokeratins 7 and 20 in carcinomas

of the gastrointestinal tract, Histopathology 42 (2) (2003) 137–140 . 

27] J. Ferlay , I. Soerjomataram , R. Dikshit , S. Eser , C. Mathers , M. Rebelo , et al. , Cancer

incidence and mortality worldwide: sources, methods and major patterns in GLOBO-

CAN 2012, Int. J. Cancer 136 (5) (2015) E359–E386 . 

28] D.M. Parkin , F. Bray , J. Ferlay , P. Pisani , Global cancer statistics, 2002, CA Cancer

J. Clin. 55 (2) (2005) 74–108 . 

29] D. Zheng , R. Wang , Y. Zhang , Y. Pan , X. Cheng , C. Cheng , et al. , The prevalence and

prognostic significance of KRAS mutation subtypes in lung adenocarcinomas from

Chinese populations, Onco Targets Ther. 22 (9) (2016) 833–843 . 

30] E.R. Sauter , J.S. Bolton , G.W. Willis , G.H. Farr , A. Sardi , Improved survival after pul-

monary resection of metastatic colorectal carcinoma, J. Surg. Oncol. 43 (3) (1990)

135–138 . 

31] D.C. Chhieng , J.F. Cangiarella , M.F. Zakowski , S. Goswami , J.M. Cohen , H.T. Yee ,

Use of thyroid transcription factor 1, PE-10, and cytokeratins 7 and 20 in discrimi-

nating between primary lung carcinomas and metastatic lesions in fine-needle aspi-

ration biopsy specimens, Cancer 93 (5) (2001) 330–336 . 

32] O. Kaufmann , M. Dietel , Expression of thyroid transcription factor-1 in pulmonary

and extrapulmonary small cell carcinomas and other neuroendocrine carcinomas of

various primary sites, Histopathology 36 (5) (2000) 415–420 . 

http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0001
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0001
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0001
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0002
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0002
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0002
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0002
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0002
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0002
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0002
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0002
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0003
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0003
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0003
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0003
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0003
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0003
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0003
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0004
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0004
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0004
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0004
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0004
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0004
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0004
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0004
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0005
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0005
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0005
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0005
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0005
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0005
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0005
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0005
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0006
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0006
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0006
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0006
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0006
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0006
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0006
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0006
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0007
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0007
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0007
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0007
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0007
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0007
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0007
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0007
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0008
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0008
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0008
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0008
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0008
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0008
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0008
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0008
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0009
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0009
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0010
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0010
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0010
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0010
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0010
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0010
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0010
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0010
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0011
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0011
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0011
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0011
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0011
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0011
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0011
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0011
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0012
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0012
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0012
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0012
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0012
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0012
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0012
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0012
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0013
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0013
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0013
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0013
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0013
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0013
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0013
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0013
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0014
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0014
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0014
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0014
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0014
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0014
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0014
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0014
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0015
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0015
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0015
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0015
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0015
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0015
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0015
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0015
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0016
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0016
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0016
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0016
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0016
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0016
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0017
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0017
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0017
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0017
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0017
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0018
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0018
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0018
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0018
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0018
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0018
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0019
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0019
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0019
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0019
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0019
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0020
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0020
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0020
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0020
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0020
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0020
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0021
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0021
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0021
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0022
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0022
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0022
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0022
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0022
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0022
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0022
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0022
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0023
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0023
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0023
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0023
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0023
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0023
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0024
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0024
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0024
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0025
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0025
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0025
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0025
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0025
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0026
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0026
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0026
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0026
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0027
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0027
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0027
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0027
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0027
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0027
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0027
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0027
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0028
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0028
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0028
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0028
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0028
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0029
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0029
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0029
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0029
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0029
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0029
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0029
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0029
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0030
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0030
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0030
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0030
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0030
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0030
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0031
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0031
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0031
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0031
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0031
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0031
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0031
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0032
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0032
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0032


J. Gong, Y. Fan and H. Lu Translational Oncology 14 (2021) 101123 

[  

 

[  

 

[  

 

[  

 

 

[  

 

[  

[  

 

[  

 

[  

[  

 

[  

[  

 

 

[  

 

[  

 

[  

 

[  

 

 

[  

 

[  

 

 

[  

 

 

[  

 

33] T.S. Loy , R.D. Calaluce , Utility of cytokeratin immunostaining in separating pul-

monary adenocarcinomas from colonic adenocarcinomas, Am. J. Clin. Pathol. 102

(6) (1994) 764–767 . 

34] J.S. Reis-Filho , C. Carrilho , C. Valenti , D. Leitão , C.A. Ribeiro , S.G. Ribeiro , et al. , Is

TTF1 a good immunohistochemical marker to distinguish primary from metastatic

lung adenocarcinomas? Pathol. Res. Pract. 196 (12) (2000) 835–840 . 

35] M. Guo , K. Tomoshige , M. Meister , T. Muley , T. Fukazawa , T. Tsuchiya , et al. , Gene

signature driving invasive mucinous adenocarcinoma of the lung, EMBO Mol. Med.

9 (4) (2017) 462–481 . 

36] G. Rossi , B. Murer , A. Cavazza , L. Losi , P. Natali , A. Marchioni , et al. , Primary mu-

cinous (so-called colloid) carcinomas of the lung, a clinicopathologic and immuno-

histochemical study with special reference to CDX-2 homeobox gene and MUC2

expression, Am. J. Surg. Pathol. 28 (4) (2004) 442–452 . 

37] M. Barbareschi , B. Murer , T.V. Colby , M. Chilosi , E. Macri , M. Loda , et al. , CDX-2

homeobox gene expression is a reliable marker of colorectal adenocarcinoma metas-

tases to the lungs, Am. J. Surg. Pathol. 27 (2) (2003) 141–149 . 

38] F. Drummond , W. Putt , M. Fox , Y.H. Edwards , Cloning and chromosome assignment

of the human CDX2 gene, Ann. Hum. Genet. 61 (Pt 5) (1997) 393–400 . 

39] R. Almeida , E. Silva , F. Santos-Silva , D.G. Silberg , J. Wang , C. De Bolós , et al. , Expres-

sion of intestine-specific transcription factors, CDX1 and CDX2, in intestinal meta-

plasia and gastric carcinomas, J. Pathol. 199 (1) (2003) 36–40 . 

40] Y.Q. Bai , H. Yamamoto , Y. Akiyama , H. Tanaka , T. Takizawa , M. Koike , et al. , Ectopic

expression of homeodomain protein CDX2 in intestinal metaplasia and carcinomas

of the stomach, Cancer Lett. 176 (1) (2002) 47–55 . 

41] T. Ueno , S. Linder , G. Elmberger , Aspartic proteinase napsin is a useful marker for

diagnosis of primary lung adenocarcinoma, Br. J. Cancer 88 (2003) 1229–1233 . 

42] N.T. Telang , G. Li , M. Katdare , Prevention of early-onset familial/hereditary colon

cancer: new models and mechanistic biomarkers (review), Int. J. Oncol. 28 (6)

(2006) 1523–1529 . 

43] B.D. White , A.J. Chien , D.W. Dawson , Dysregulation of Wnt/ 𝛽-catenin signaling in

gastrointestinal cancers, Gastroenterology 142 (2) (2012) 219–232 . 
7 
44] N. Sunaga , T. Kohno , F.T. Kolligs , E.R. Fearon , R. Saito , J. Yokota , Constitutive ac-

tivation of the Wnt signaling pathway by CTNNB1 (beta-catenin) mutations in a

subset of human lung adenocarcinoma, Genes Chromosomes Cancer 30 (3) (2001)

316–321 . 

45] L. Ding , G. Getz , D.A. Wheeler , E.R. Mardis , M.D. McLellan , K. Cibulskis , et al. , So-

matic mutations affect key pathways in lung adenocarcinoma, Nature (7216) (2008)

1069–1075 . 

46] K. Magnusson , M. de Wit , D.J. Brennan , L.B. Johnson , S.F. McGee , E. Lundberg ,

et al. , SATB2 in combination with cytokeratin 20 identifies over 95% of all colorectal

carcinomas, Am. J. Surg. Pathol. 35 (7) (2011) 937–948 . 

47] A. Dragomir , M. de Wit , C. Johansson , M. Uhlen , F. Pontén , The role of SATB2 as

a diagnostic marker for tumors of colorectal origin: results of a pathology-based

clinical prospective study, Am. J. Clin. Pathol. 141 (5) (2014) 630–638 . 

48] T. André, M.A. Bensmaine , C. Louvet , E. François , V. Lucas , F. Desseigne , et al. ,

Multicenter phase II study of bimonthly high-dose leucovorin, fluorouracil infusion,

and oxaliplatin for metastatic colorectal cancer resistant to the same leucovorin and

fluorouracil regimen, J. Clin. Oncol. 17 (11) (1999) 3560–3568 . 

49] L.B. Saltz , J.V. Cox , C. Blanke , L.S. Rosen , L. Fehrenbacher , M.J. Moore , et al. ,

Irinotecan plus fluorouracil and leucovorin for metastatic colorectal cancer. Irinote-

can Study Group, N. Engl. J. Med. 343 (13) (2000) 905–914 . 

50] I. Garajová, N. Funel , M. Fiorentino , V. Agostini , M. Ferracin , M. Negrini , et al. , Mi-

croRNA profiling of primary pulmonary enteric adenocarcinoma in members from

the same family reveals some similarities to pancreatic adenocarcinoma-a step to-

wards personalized therapy, Clin. Epigenetics 7 (2015) 129 . 

51] M. Reck , D. Rodríguez-Abreu , A.G. Robinson , R. Hui , T. Cs ő szi , A. Fülöp ,

et al. , KEYNOTE-024 Investigators. pembrolizumab versus chemotherapy for

PD-L1-positive non-small-cell lung cancer, N. Engl. J. Med. 375 (19) (2016)

1823–1833 . 

52] N.A. Rizvi , M.D. Hellmann , A. Snyder , P. Kvistborg , V. Makarov , et al. , Cancer im-

munology. Mutational landscape determines sensitivity to PD-1 blockade in non-s-

mall cell lung cancer, Science 348 (6230) (2015) 124–128 . 

http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0033
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0033
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0033
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0034
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0034
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0034
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0034
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0034
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0034
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0034
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0034
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0035
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0035
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0035
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0035
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0035
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0035
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0035
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0035
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0036
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0036
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0036
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0036
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0036
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0036
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0036
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0036
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0037
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0037
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0037
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0037
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0037
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0037
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0037
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0037
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0038
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0038
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0038
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0038
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0038
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0039
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0039
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0039
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0039
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0039
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0039
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0039
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0039
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0040
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0040
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0040
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0040
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0040
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0040
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0040
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0040
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0041
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0041
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0041
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0041
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0042
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0042
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0042
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0042
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0043
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0043
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0043
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0043
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0044
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0044
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0044
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0044
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0044
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0044
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0044
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0045
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0045
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0045
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0045
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0045
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0045
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0045
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0045
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0046
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0046
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0046
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0046
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0046
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0046
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0046
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0046
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0047
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0047
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0047
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0047
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0047
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0047
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0048
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0048
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0048
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0048
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0048
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0048
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0048
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0048
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0049
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0049
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0049
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0049
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0049
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0049
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0049
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0049
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0050
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0050
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0050
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0050
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0050
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0050
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0050
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0050
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0051
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0051
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0051
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0051
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0051
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0051
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0051
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0051
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0052
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0052
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0052
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0052
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0052
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0052
http://refhub.elsevier.com/S1936-5233(21)00115-7/sbref0052

	Pulmonary enteric adenocarcinoma
	Introduction
	Epidemiological characteristics
	Clinical characteristics
	Laboratory examination
	Imaging examination
	Pathology and immunohistochemistry examinations
	Molecular characteristics
	Diagnosis and differential diagnosis
	Treatment
	Prognosis
	Conclusion
	CRediT authorship contribution statement
	Acknowledgments
	Declaration of Competing Interest
	References


