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Abstract:

Introduction: Primary enteric adenocarcinoma (PEAC) of 
the lung is a rare variant characterized by the presence of 
colorectal adenocarcinoma like components. A rare case 
of PEAC of lung with over-expression of mesenchymal 
epithelial transition factor (MET) receptor tyrosine kinase 
protein is being presented. 

Case Report: A 75-year old female presented with chest 
pain, cough, hemoptysis and fever for 2 months duration. 
Computerized tomography (CT) scan revealed a spiculated 
mass in left upper lobe of lung. A needle core biopsy was 
performed. The histopathological examination revealed 
a tumor composed of tall columnar cells with vesicular 
nuclei arranged in an acinar and glandular formation 
with luminal necrosis. On immunostaining, cytokeratin 7, 
thyroid transcription factor 1 and CDX-2 were positive. 
Based on the morphological and immunostaining profile 
a diagnosis of PEAC of the lung was rendered. Ancillary 
testing for driver mutations revealed over expression of 
c-MET while epidermal growth factor receptor (EGFR) 
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mutations, anaplastic lymphoma kinase (ALK) re-
arrangement and C-ros oncogene 1, receptor tyrosine 
kinase (ROS 1) were negative.

Discussion: PEAC of the lung which was first described 
by Tsao and Fraser, is an uncommon variant and rarely 
harbors any driver mutations. MET over expression is 
present in 3-7% cases of lung adenocarcinoma and is 
indicative of aggressive tumor behavior. Colo-rectal 
adenocarcinomas with MET amplification have poor overall 
survival. The histogenesis of PEAC may be implicated to 
the dysregulation of MET pathway. Targeted therapy using 
MET inhibitors in cases that have MET amplification has 
predictive implications. 

Conclusion: This is a rare case of PEAC with c-MET 
over expression. The MET axis that is implicated in 
pathogenesis of colonic adenocarcinomas might also be 
the molecular pathway for the development of PEAC.

Keywords: Primary enteric adenocarcinoma lung, c-MET 
amplification

Introduction:
Primary adenocarcinoma of the lung is morphologically 

heterogeneous, showing a wide variety of histopathologic 
patterns including acinar, papillary, micropapillary, lepidic 
components or solid growth patterns with mucin-producing 
elements, among which the structures of acinar and papillary 
are the most common.(1,2)Primary enteric adenocarcinoma 
(PEAC) of the lung is a rare variant characterized by the 
presence of colorectal adenocarcinoma like components.(3)

PEAC is basically an adenocarcinoma with a predominant 
colorectal adenocarcinoma like components (>50%) 
and the tumor cells must be positive for at least one 
immunohistochemical marker of enteric differentiation, 
such as cytokeratin 20 (CK20), CDX2 and mucin2 (MUC2).
(1,3) This is an uncommon entity and very few cases have 
been reported in literature.(1)Testing for predictive and 
prognostic markers including epidermal growth factor 
receptor (EGFR) mutations, anaplastic lymphoma kinase 

(ALK) and C-ros oncogene 1, receptor tyrosine kinase 
(ROS-1) re-arrangement is now mandatory as per the 
guidelines of the College of American Pathologists (CAP).
(4)Testing for additional molecular markers including 
mesenchymal epithelial transition factor (MET) receptor 
tyrosine kinase protein is recommended in cases that are 
negative for the mandatory markers. The testing for these 
markers is essential as targeted personalized therapy 
available against these target mutations has an impact on 
disease free and overall survival.(4,5)A rare case of PEAC of 
lung with over-expression of MET receptor tyrosine kinase 
protein is being presented. 
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Case Report
A 75-year-old female presented with chief complaints 

of chest pain, cough with hemoptysis associated with 
fever of 2 months duration to the outpatient department. 
Computerized tomography (CT) scan revealed a spiculated 
mass with irregular borders in left upper lobe of lung 
(figure, 1). A needle core biopsy was performed and sent 
for histopathological examination. The histopathological 
examination revealed a tumor composed of tall columnar 
cells with vesicular nuclei arranged in an acinar and 
cribriform architecture with luminal necrosis (figure, 2). 
Immunohistochemistry (IHC) was performed to ascertain 
the diagnosis. On immunostaining, cytokeratin 7(CK7), 
napsin, thyroid transcription factor 1(TTF-1) and CDX-2 
were positive, while cytokeratin 20 was negative (figure, 
3). Based on the morphological and immunostaining 
profile a diagnosis of PEAC of the lung was rendered. 
Ancillary molecular testing for predictive and prognostic 
markers was performed. EGFR mutations were tested 
using the real time polymerase chain reaction (PCR) kit 
EGFR RGQ PCR kit (Qiagen technologies, Manchester UK) 
that detects 28 somatic mutations that span over exons 18 
to 21. Real time PCR was performed as per the standard 
protocol and the case was negative for EGFR mutation.

Testing for ALK, ROS-1re-arrangement and c-MET 
protein expression was performed using IHC. The IHC 
testing was performed on the Benchmark XT systems using 
the Ventana anti-ALK (D5F3) clonefor ALK,ROS-1 (D4D6) 
rabbit monoclonal antibody (Cell Signaling, Danvers, MA) 
for ROS-1 and the pre-diluted Ventana anti-Total c-MET 
(SP 44) Rabbit monoclonal primary antibody was usedfor 
MET. Immunostaining was performed as per the standard 
recommended protocols. Immunostaining for ALK and 
ROS-1 was negative, while staining for c-MET revealed 
cytoplasmic/membranous staining in >50% of the tumor 
cells rendering the case as positive with over-expression 
of c-MET protein (figure, 4).

Based on the histopathology, immunostaining and 
molecular testing reports a composite diagnosis of PEAC 
lung with c-MET protein expression was rendered. 

Discussion
PEAC of the lung which was first described by Tsao and 

Fraser, is an uncommon variant.(2) PEAC is characterized by 
the features of growth architectures of moderate-to-well 
differentiated glands, lined by tall columnar tumor cells with 
nuclear pseudo-stratification filled with dirty necrosis in the 
lumen. The presence of these histomorphological features in 
cases of lung adenocarcinoma mandates ruling out colorectal 
adenocarcinoma. IHC is essential to establish a diagnosis 
of PEAC. Colorectal adenocarcinoma is generally positive 

Fig. 1: CT scan chest revealed a spiculated mass in lung with 
irregular borders

Fig. 2: The lung biopsy revealed a tumor in acinar pattern 
composed of tall columnar cells with luminal necrosis 
(Hematoxylin and Eosin stains x100

Fig. 3: Immunostaining revealed positivity for TTF-1, Napsin 
and CDX-2, while CK20 was negative (x100)

for CK20, CDX-2 while markers of primary pulmonary 
adenocarcinoma including napsin and TTF-1 are essentially 
negative.(1,2)In this case, the diagnosis was established based 
on both the histomorphology along with IHC. In the current 
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Fig.4: c-MET protein expression with positive cytoplasmic/
membranous staining using the SP44 clone (x200)

case CK20 was negative and CDX-2 was positive in addition 
to the primary markers of pulmonary adenocarcinoma (TTF-
1 and napsin), therefore a diagnosis of PEAC was rendered. 
Due to its uncommon histopathologic feature, PEAC is barely 
recognized by most pathologists and most of the knowledge 
regarded is from case reports or small case series.(2)In the 
current lung adenocarcinoma classification proposed by 
an international multidisciplinary team of experts from the 
International Association for the Study of Lung Cancer (IASLC), 
the American Thoracic Society (ATS), and the European 
Respiratory Society (ERS)PEAC, along with invasive mucinous 
adenocarcinoma (formerly mucinous bronchioloalveolar 
carcinoma), colloid adenocarcinoma (retained and expanded) 
and fetal adenocarcinoma (retained), have been recognized 
as a rare variant of the pulmonary adenocarcinoma.(1,2,3)

PEAC rarely harbors any driver mutations. ALK 
and ROS-1 re-arrangements have been identified in 
pulmonary adenocarcinomas with mucinous/signet ring 
morphology and are common in young females and 
non-smokers. EGFR mutations have been predominantly 
identified in the pulmonary adenocarcinoma with acinar 
morphology. Targeted therapy against these 2 molecular 
markers forms the mainstay of treatment in cases that 
harbor these mutations. The MET amplification and over 
expression is oncogenic in 3-7% cases. MET receptor 
tyrosine kinase and its ligand hepatocyte growth factor 
(HGF) are implicated in aggressive tumor behavior. This 
constitutive activation is due to MET over expression, gene 
amplification and mutations within the tyrosine kinase 
domain leading to poor clinical outcome. Activated MET 
receptor signaling leads to tumor angiogenesis, tumor 
cell invasion and metastasis. MET targeting inhibitors like 
Onartuzumab and Tivantinib have shown promising results 
in clinical trials leading to improve overall survival.(4,5,6)

MET amplification has also been identified in colorectal 
adenocarcinomas. In the studies conducted by Zeng et 
al and Zhang et al the presence of MET amplification in 
colorectal adenocarcinomas is essentially associated with 
poor survival and a propensity for distant metastasis and 
spread.(6,7,8)The presence of c-MET protein expression 
in PEAC may be indicative of a poor prognosis, similar 
to that documented in colorectal adenocarcinomas. The 
presence of MET amplification in both PEAC and colorectal 
adenocarcinoma may be indicative of a common pathway 
of histogenesis including the dysregulation of MET.
Additional targeted therapy including MET inhibitors may 
be useful in treatment and management.(5,9)

Conclusion
This is a rare case of PEAC with c-MET over expression. 

The MET axis that is implicated in pathogenesis of colonic 
adenocarcinomas might also be the molecular pathway 
for the development of PEAC. 
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