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Abstract: Pulmonary enteric adenocarcinoma (PEAC), a extremely rare variant of primary invasive adenocarcinoma
of the lung, was recognized by the international multidisciplinary classification of lung adenocarcinoma which was
proposed by the International Association for the Study of Lung Cancer (IASLC), the American Thoracic Society (ATS),
and the European Respiratory Society (ERS) published in early 2011. Histologically, PEAC is considered to be mainly
composed of tall columnar cells arranged in an irregular glandular cavity or cribriform pattern with extensive central
necrosis which show high resemblance to that of intestinal epithelia and colorectal carcinomas. Immunohistochemi-
cally, PEAC can not only expresses typical proteins common to lung primaries but is positive for at least one intestinal
markers, such as CDX2, cytokeratin (CK) 20, MUC2, therefore, the differentiation of primary PEACs from metastatic
colorectal cancers can be challenging. In this study, we report 9 cases of PEAC and a panel of immunohistochemical
protein markers of CK7, CK20, thyroid transcription factor 1 (TTF-1), Napsin A, MUC2 and villin was analyzed with
the comparison of 20 metastatic colorectal carcinomas (MCRs), and 20 typical primary adenocarcinomas (tPACs).
As was expected, CK7 expression was documented in all 9 PEACs and 20 tPCAs while CK20 was significantly more
prevalent in adenocarcinoma that originated from colorectal. Additionally, we evaluate the classical mutations of
EGFR, KRAS in the 9 cases of PEACs, it turned out that all tumors were EGFR-wild and KRAS-wild types, which con-
firmed that PEAC has a separate phenotype from usual pulmonary adenocarcinoma.
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Introduction

Primary adenocarcinoma of the lung is morpho-
logically heterogeneous, showing a wide variety
of histopathologic patterns including acinar,
papillary, micropapillary, lepidic components or
solid growth patterns with mucin-producing ele-
ments, among which the structures of acinar
and papillary are the most common. Most
cases share two or three even more of these
growth patterns. Pulmonary enteric adenocar-
cinoma (PEAC) is a special type of primary ade-
nocarcinoma which share some identical com-
ponents with colorectal carcinoma. 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. To date, a total of
fewer than 30 cases have been reported in the

English literature [1-6]. Few documents may be
the reason why it has not yet been separated in
the current World Health Organization (WHO)
classification of lung cancer.

However, a significant change occurred in 2011
with the publication of a new lung adenocarci-
noma classification with the support from an
international multidisciplinary team of experts
assembled by The International Association for
the Study of Lung Cancer (IASLC), the American
Thoracic Society (ATS), and the European
Respiratory Society (ERS) [7]. In this most cur-
rent classification, for the first time, PEAC,
together with invasive mucinous adenocarcino-
ma (formerly mucinous bronchioloalveolar car-
cinoma), colloid adenocarcinoma (retained and
expanded) and fetal adenocarcinoma (retained),
is recognized as a rare variant of the pulmonary


http://www.ijcep.com

Pulmonary enteric adenocarcinoma

adenocarcinoma. It was defined as primary pul-
monary adenocarcinoma with a predominant
colorectal-like components (>50%) and the
tumor cells must be positive for at least one
immunohistochemical marker of enteric differ-
entiation, such as CK20, CDX2, and mucin2
(MUC2). If the tumor cells are negative for any
intestinal protein markers, it should be termed
as “lung adenocarcinoma with enteric morphol-
ogy” rather than as enteric carcinoma of the
lung.

In the present study, nine cases of PEACs, char-
acterized by the clinicopathologic features
which similar to that of metastatic colorectal
carcinomas (MCRs) were reported. We aimed
to further explore the most likely multi-marker
combinations of PEAC to increase accuracy in
the diagnosis. Moreover, we analyzed EGFR,
KRAS mutations in these rare tumors trying to
figure out its molecular biologic changes, and
to our best knowledge, this is the first analysis
of molecular alteration in this kind of rare neo-
plasm, and literatures detailing these unusual
neoplasms are also reviewed.

Materials and methods
Patients

A consecutive series of 400 patients who
underwent resections for pulmonary adenocar-
cinoma during 2005 to 2012 diagnosed at the
Department of Pathology of Nanjing Jingling
Hospital (Nanjing, Jiangsu, China) were used for
the present study, after obtaining the approval
of patient’s written informed consent. To distin-
guish metastatic from primary adenocarcino-
ma of the lung, all patients in our study were
routinely examined by abdominal computed
tomography, video capsule endoscopy or other
physical examinations, and further analysis
was performed when abnormal findings were
obtained. On the other hand, 20 samples from
patients with lung metastasis of colorectal can-
cer and 20 from patients with primary lung
adenocarcinoma were used as controls.

Each sample was histologically assessed by
three experienced pathologists according to
the classification criteria followed by WHO
guidelines and pathological staging was deter-
mined based on the 7™ edition of the American
Joint Committee on Cancer (AJCC) Staging
Manual [8].
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Immunohistochemistry

All tissues were fixed in 10% buffered formalin,
embedded in paraffin, and stained with hema-
toxylin and eosin (H&E). For immunohistochem-
ical staining, paraffin-embedded blocks were
cut at a thickness of 4 um, heated at 60°C for
1 hour, and then deparaffinized in xylene, rehy-
drated in decreasing concentrations of ethanol
and blocked using methanolic 3% hydrogen
peroxide for 10 min. Each tumor section was
subjected to antigen retrieval performed in
citrate buffer (sodium citrate, pH 6.0) for 30
minutes. All tumor sections were incubated
with antibodies specific to CK7 (OV-TL12/30;
Zymed), CK20 (PW31; Novocastra, Newcastle,
UK), CDX2 (AMT28; Novocastra, Newcastle,
UK), TTF-1 (SpT24; Novocastra, Newcastle, UK),
Napsin A (rabbit polyclonal; IBL, Gunma, Japan),
MUC2 (Ccp58; Santa Cruz Biotechnology, UK),
villin (CWWBZ1; Neomarkers, USA) at dilutions of
1:300, 1:100, 1:50, 1:200, 1:200, 1:300 and
1:100, respectively, for 12 h at 4°C; and they
were then stained by avidin-biotin complex
method using a Vcctastain Elite ABC kit (Vcctor
Laboratories, Burlingame, CA). As clear cells
were focally observed in one case, we also test
the protein expression of EML4-ALK (D5F3;
Ventana, USA). For the molecular analysis, MSH
and MLH were studied as well. Appropriate pos-
itive and negative control samples were also
used and the detection was performed with
Iview DAB detection kit (Vantana, Tucson, AZ).

Tumors were considered as positive if staining
was found more than 10% of neoplastic cells
and negative if present fewer than 10%. Focal
positivity will be classified if the positive tumor
cells are less than 50% and diffuse positive
while staining present in more than 50%.
Cytoplasmic and/or membranous CK7 and
CK20 were scored as the number of tumor
cells. The results of immunostaining with
Napsin A, villin were based on cytoplasmic
staining of tumor cells whereas nuclear stain-
ing was used for CDX2 and TTF-1. EML4-ALK
was considered positive if they were stained in
cytoplasm and/or membrane.

DNA extraction and PCR amplification

Formalin-fixed, paraffin-embedded tumor sec-
tions, with area of tumor cells marked by com-
parison with the corresponding HE-stained
slide, were deparaffinized and air dried.
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Table 1. Clinical Data

were sequenced. Amplifica-

NO. Age/Sex Location Surgery Smoking  p-Stage  Follow-up (M) tion of wide-type DNA in

1 65M  RLL L No  IIA(TINIMO) D (36) KRAS codon 12/13 and

2 56/F RUL L No  IA(TINOMO)  A(27) codon 61 were also used for

3 60/M  RUL s Yes  IB(T2NOMO) A (39) comparison. The design of

4  63F  RUL L Yes  IA(TINOMO)  A(43) sequences of the TagMan
probes was kindly provided

5  65/F  RUL P Yes  IIB(T2NIMO) D (12) by Pr Laurent Puig [10].

6  T4M L L Yes  IA(TINOMO) A (23)

7 6L/M  RUL P Yes  IIIB(T2N3MO) D (7) Results

8  34/F RUL L No  IIB(T2NIMO)  A(22) N

9  63/F RUL s Yes  IB(T2NOMO) A (6) Clinical features

M, male; F, female; RLL, right lower lobe; RUL, right upper lobe; LLL, left lower lobe;
L, lobectomy; S, segmentectomy; P, pneumonectomy; mo, month; D, died; A, alive.

Genomic DNA was extracted and purified using
standard Proteinase K digestion and a DNeasy
minispin column (TIANamp Genomic DNAKIt,
Tiangen Biotech, Beijing, China) according to
the manufacturer’s instructions. The amount of
DNA obtained was quantified by spectropho-
tometry (Eppendorf, Hamburg, Germany).
Extracted DNA was stored in -20°C until use.
Real-time quantitative PCR amplification were
performed in 50 pl volumes using 2 ul of the
solution of the extracted DNA and 48 pl of a
reaction mixture that contained 2 uM primers,
4 uyM dNTPs mix, 1.5 mM MgCIz, PCR buffer
source, and 0.25 U of Tag DNA polymerase
(AmpliTaqg Gold; Applied Biosystems, Foster
City, CA, USA). Amplification was performed in a
thermal cycler (Gene Amp PCR system 9700,
Applied Biosystems) according to the manufac-
turer’s instruction. Wild type and no template
samples were added in each assay as positive
and negative controls.

EGFR and KRAS mutation detection

The presence of EGFR mutations which were
frequently harbored in exons 18, 19, 20 and 21
were detected in the purified PCR products by
direct sequencing using BigDye™ Terminator
Cycle Ready Reaction Mix (Applied Biosystems,
Foster City, CA, USA). Data analysis was per-
formed with an ABI PRISM 310 Genetic Analyser
(Applied Biosystems, Foster City, CA, USA) using
primers described by Paez et al. [9]. As KRAS
point mutations in codon 12 and 13 on 1 exon
and 61 codon were involved in a great majority
of activating KRAS mutations, specific PCR
primers were designed surrounding these
codon. The sequences was amplified from the
extracted DNA template and then the product
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Most patients were elderly
with the age ranged from 34
to 74 years (Mean age: 60
years) and in general, cases of males slightly
outnumber those in females with the male/
female ratio of 4:5. Of the 9 patients with PEAC
in this study, 6 were heavy cigarette smokers
with average pack-years of 20 and none had a
history of exposure to wood dust. Three patients
presented with symptoms of nonproductive
cough and chest pain, two with fever, and two
with hemoptysis, whereas one with no signifi-
cant symptoms is perceived in daily activities
were discovered on routine medical examina-
tion. As spiculated masses can only be depict-
ed in the lobe lesion by a computed tomograph-
ic (CT) scan, fluorine 18-labeled fluoro-
deoxyglucose (FDG)-positron emission tomog-
raphy (PET) scan or colonoscopy before surgi-
cal excision, all patients in our study underwent
an attentive laboratory and iconography exami-
nations, and none of them showed any clinical
evidence of any malignancy other sites or gas-
trointestinal tumors. Interestingly, eight of
tumors were localized to right lobe, including
seven to right upper lobe, one to right lower
lobe and one to left lower lobe, at the time of
diagnosis. Lobectomies were underwent in five
cases, pneumonectomies were performed in
two cases and segmental resection in the
remaining two cases. Of these patients who
went directly to surgical intervention, 2 (22.2%)
were confirmed as pathologic T2NO, 3 (33.3%)
were downstaged, and 4 (44.4%) were upstaged
at the operation. Distant metastasis in our
study were all absent in the diagnosis.

Clinical follow-up information was obtained
over a period of 6 to 43 months, with a average
period time of 23.9 months for all patients.
Among the 9 cases discussed, 2 died as a
result of recurrent and 1 died for the metasta-
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Table 2. Pathological Features Studies

) Necrosi/ ) ) Visceral Histologic patterns (%)
NO. Siz Hemor- Mitoses Mucinous pleural \_/ascglar . . . Micro- .
(mm) thages (10 HPF) change invasion nvasion CRiike Acinar Papillary vapillary Solid
1 23 +/+ 6-7 - - - 50 20 15 15 0
2 30 +/- 4-5 - - - 70 20 10 0 0
3 35 -/- 8-10 - + - 60 30 0 0 10
4 27 -/- 34 - - - 55 30 5 0 0
5 20 +/+ 9-10 + + + 85 10 0 5 0
6 15 +/- 2-3 - - - 70 15 15 0 0
7 60 +/+ 7-8 - - + 65 15 10 10 0
8 48 +/- 4-5 - - - 80 20 0 0 0
9 33 +/- 3-4 - - - 55 25 20 0 0

HPF, high-power fields; CR-like, the colorectal carcinoma-like component.

sis, and 6 were still alive and well at the last
follow-up visit. The clinical findings were briefly
summarized in Table 1. Additionally, no evi-
dence of primary or metastatic gastrointestinal
tumors were identified by gastroscopy, colonos-
copy, video capsule endoscopy or PET-CT scan
during their follow-up period after surgery in all
patients, confirming that tumors were all initial-
ly localized.
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Figure 1. Histological features. A: Glands are medi-
um-to-large sized, with lumina filled with extensive
nuclear and cellular debris resulting in “dirty necro-
sis” (HE, x200). B: Unlike MCRs, which are largely
monotonous in histology, pulmonary enteric adeno-
carcinoma exhibits heterogeneous features, such
as cribriform growth pattern (HE, x100). C: Tall-co-
lumnar tumor cells with eosinophilic cytoplasm and
tall or ovoid nuclei. Nuclei arrange in a palisading or
pseudostratified pattern (HE, x400).

Morphology

Grossly, the tumors ranged in size from 1.5 to
6.0 cm (average 32.3 cm) and on the cut sur-
face, they were described as whitish or grey-
white with some accompanied by focal areas of
hemorrhage and necrosis. Histologically, all
nine tumors consisted of prominent compo-
nents of colorectal carcinoma-like glands vary-
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Table 3. Immunomarkers Profiles

patients with metastatic colorectal

adenocarcinoma as well as 20 prima-

Case No. CK7 CK20 TTF-1 Napsin A CDX2 MUC2 Villin
1 + _ + + + _ ry classic lung adenocarcinomas are
5 + + + i demonstrated in Table 3. We found
3 N . N that the PEACs showed positive stain-
ing for CK7, CK20, TTF-1, Napsin A,
4 * * f+ 4 CDX2, MUC2 and villin in 9 (100.0%), 2
5 + + + (22.2%), 4 (44.4%), 3 (33.3%), 6
6 + + + - (66.7%), 4 (44.4%), 6 (66.7%) of 9
7 + f+ + cases, respectively (Figure 2A-G);
8 + f+ + MCCs in resected specimen were pos-
9 + + + itive in 1 (5%), 16 (80%), O (0%), 2

f+, focal positive.

ing range from 50% to 85%, mixed up with typi-
cal acinar or papillary structures (Table 2). All or
less glands were medium-to-large sized, with
lumina filled with extensive nuclear and cellular
debris, resulting in an identical morphological
feature of the so-called “dirty necrosis” (Figure
1A). Some of the tumor cells appeared in micro-
papillary architecture and in two cases, cribri-
form “gland in gland” patterns were arranged
(Figure 1B). Solid growth pattern can barely
observe in the present study. Therefore, they
were all classified to be well or moderately dif-
ferentiated and poorly differentiated adenocar-
cinoma can be excluded on the basis of the
Japanese Lung Cancer Society criteria [11]. On
higher magnification, the tumor cell population
was composed of large-to-medium sized, cuboi-
dal to tall columnar absorptive-like cells with
abundant eosinophilic cytoplasm, stratified
ovoid nuclei, prominent nucleoli, and occasion-
ally brush borders. Nuclei arranged in a pali-
sading pattern and the polarity of nuclei is well
preserved (Figure 1C). All cases showed fea-
tures of high mitotic activities and varied from
3 to 10 per 10 high-power fields (HPF). Focal
goblet cells or signet ring cells were noted in
one case, and abundant mucin production in
the extracellular spaces of the tumor was
observed in one instance. Inflammatory cells,
such as lymphocytes and neutrocyte, were infil-
trated in the mesenchyma of almost each
tumor. 7 had areas of confluent necrosis, with 3
of obvious areas of hemorrhage, while 2
showed vascular invasion and 2 with visceral
pleural invasion.

Immunohistochemistry

The immunohistochemical results of the 9
PEACs and the compared group of the 20
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(22.2%), 18 (90%), 10 50%), 17 (85%)
of 20 cases, respectively and tPACs
expressed were in 20 (100.0%), 1
(5.0%), 18 (90.0%), 17(85.0%), 0 (0.0%), O
(0.0%), 2 (10%) of cases tested, respectively. All
samples were EML4-ALK negative. Of the
colonic markers (CK20, CDX2, MUC2 and villin)
enrolled in the diagnosis of PEAC, the present
study revealed that only one case (case 6)
showed positive expression of all four, three
cases (case 4, 8, 9) were positive for three
markers, two (case 2, 3) were positively stained
with two and three cases have only one colonic
differential marker positively expressed. Among
these PEACs, CDX2 was all strongly and dif-
fusely stained, CK20 reaction was focally
expressed in one of them, half of the MUC2
were partial and villin was evident in 5 cases.

EGFR and KRAS mutations analysis

None of the specific EGFR mutations in exons
18 through 21 that were tested for were detect-
ed in PEACs and MCCs, while overall 6 (30%) of
all 20 tPACs showed an activating EGFR muta-
tion (0/6 mutations in exon 18; 1/6 mutations
in exon 19; 2/mutations in exon 20; 3/6 in exon
21). The mutation in exon 19 was delE746-
A750 and in exon 21 was located on L858R in
all detected three mutations. As for the typical
mutations in KRAS gene, none were found in 9
cases of PEACs but were seen in two patients
of MCCs and one of tPAC, all of which appeared
in codon 12 (two G12D and one G12V).

Discussion

PEAC is characterized by the features of growth
architectures of moderate-to-well differentiat-
ed glands, sometimes with a cribriform pattern
formed, lined by tall columnar tumor cells with
nuclear pseudostratification, dirty necrosis in
the lumen and occasionally, prominent nuclear
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Figure 2. Pulmonary enteric adenocarcinoma (PEAC) exhibit character-
isticimmunohistochemical features. A-F: It can show immunoreactivity
for CK7 (A: Case 2), TTF-1 (B: Case 3), napsin A (C: Case 4), CDX2 (D:
Case 8), MUC2 (E: Case 6) and villin (F: Case 5). G: Most PEAC are
CK20 negative (case 2).

Table 4. Review of Literature ever reported for PEACs

Study g:.sgsf Sex/Age (y)  Size (mm)/Site  Smoking Immlér:)?:tl)si;tgiroenmlcal Follow-up (mo)
Inamura et al. [2] 7 6,M; 1, F/NA  17-50//3, RLL; 2, 7, Yes CK7/CK20/TTF-1/CDX2/ 12-60/5, A; 2, D
LUL; 1, LLL; 1, RUL SPA/Napsin A/MUC2

Yousem [8] 6 1, M; 5, 15-70/5, RUL; 1, 6, Yes CK7/CK20/TTF-1/CDX2/ 2-26/3,A; 3,D
F/57-74 LLL SPA/MUC1/MUC2/MUC5A

Maeda et al. [3] 1 M/69 25/RLL NA CK7/CK20/TTF-1 NA

Li HC et al. [10] 1 F/51 33/LLL Yes CK7/CK20/TTF-1/CDX2 10/A

Hatanaka et al. [9] 1 F/51 30/LLL and 10/RUL No CK7/CK20/TTF-1/CDX2/ 48/A

Napsin A/MUC2/MUC5AC
Lin D et al. [22] 1 F/61 50/RML No CK7/CK20/TTF-1/Villin 6/A

M, male; F, female; A, alive; D, dead; CK, cytokeratin; LLL, left lower lobe; RLL, right lower lobe; LUL, left upper lobe; RUL, right upper lobe; RML,
right middle lobe; NA, not avaiable.

debris. However, some of these morphologic
features such as the tall columnar cells with
brush-border and eosinophilic cytoplasm
arranged in garland-like patterns can also be
seen in MCR. Besides, the lung presents a
common site of metastasis for colorectal carci-
noma, and the treatment strategies and prog-
nosis outcomes differ considerably for patients
with these malignancies, so, it is of vital impor-
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tance for pathologists and clinicians to make a
clear distinguish between these entities [12].
Initially, PEAC was described by Tsao and Fraser
in 1991 as a primary lung adenocarcinoma
with enteric differentiation that had partial
component closely resembling colorectal carci-
nomas, composed of brush-border and eosino-
philic cytoplasm with dirty necrosis [13]. Since
then, a few cases have been reported continu-
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ously, and to date, there have been 17 reports
in the English literature including two groups of
PEACs reported by Yousem and Inamura et al.
in 2005 [1, 3]. All PEACs reported (26 cases,
including 9 cases in present study; Table 4)
mostly occurred in patients with the ages avail-
able ranging from 34 to 74 years. The male/
female ratio is 6:7. Of all 26 cases reported, 20
patients were heavy smokers, suggesting that
smoking being likely an causative factor for
PEAC; 18 masses were detected in the right
lung, but much larger number of cases will be
required to determine whether PEACs are more
likely to occur in the right lung; eight died within
a follow-up period of 2 to 60 months, however,
the associated prognosis underlie this rare vari-
ant of adenocarcinoma is still unclear for its
limited data base.

As a primary pulmonary adenocarcinoma, PEAC
more or less contained typical pulmonary ade-
nocarcinoma histologic components, including
lepidic growth and features of clear cytoplasm
which MCRs were largely monotonous in histol-
ogy. However, on occasional situations, when
the tumor is exclusively composed of glands
closely resembling MCR, it is difficult to make a
discriminating diagnosis based solely on their
morphologic features; then, an immunostaining
profile would be required. It is generally known
that primary pulmonary adenocarcinomas are
supposed to be positive for CK7, TTF-1, Napsin
A but negative for CK20, CDX2, MUC2, while
MCR was reversed repressed. As a result, they
were all for the differentiation between PAC and
MCR. However, PEAC can exhibit immunoreac-
tivity for both pulmonary- and intestinal-type
markers, so a immunohistochemical stains,
namely CK7, CK20, TTF-1, CDX2 and MUC2,
were usually selected by previous studies to
help diagnosis of PEAC. Here, markers of
Napsin A and villin were added. To our knowl-
edge, nearly all cases of PEAC reported were
immunoreactive for CK7 (24/26, 92.3%) and a
majority expressed TTF-1 (14/26, 53.8%). Eight
cases were diffusely positive for CK20 (6/26,
23.1%), with partial immunoreactivity in four
and five being positive for CK7 and CK20 coex-
pression. Thirteen cases showed immunoreac-
tivity for CDX2 (13/26, 50%) while MUC2
enrolled in twenty-three cases were expressed
in eight patients (8/23, 34.8%). Napsin A, which
is seldom adopted by former researches, posi-
tively staining is closely associated with pulmo-
nary origin and villin, a cytoskeletal actin-bind-
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ing protein (Mr 95 kDa), is universally expressed
in small intestinal microvilli and serves as an
early marker of intestinal differentiation [14]. It
is not expressed diffusely in the brush border in
primary pulmonary adenocarcinoma except for
a few cases of bronchioalveolar carcinoma [15,
16], however, including 66.7% of PEAC in the
present study. Hence, it can be used as mark-
ers to determine the presence of enteric differ-
entiation in the cases of PEAC. Coordinate
expression of all these intestinal differential
markers in the current study were detected in
only one case; of three markers were found in
three cases; of two in two patients and one in
three case.

To be mentioned, cases of CK7-negative, CK20-
positive and TTF-1-negative PEAC were also
noted [4, 5]. Therefore, physical examinations,
such as CT, FDG-PET and fiberoptic colonosco-
py, are important for the diagnosis of primary
PEAC and should be performed to rule out the
possibility of metastatic colorectal cancer.
Careful long-term follow-up is required in the
presence of this rare adenocarcinoma, because
no one know how this variant will behave in this
cohort. In this study, all final diagnoses depend-
ed on the evaluation of clinical examination and
natural history.

In fact, we also stained the PEACs with immu-
nohistochemical markers of MLH1, MSH2. As is
known, MLH1 and MSH2, the DNA mismatch
repair genes, are associated with microsatellite
instability (MSI) status and several pathologic
features such as mucinous or signet ring differ-
entiation which occasionally present in PEACs
are correlated with MSI [17, 18]. However, it
turned out those 8 in 9 cases of PEACs show
positive nuclear staining, indicating that MSI
may not play a key role in the molecular mecha-
nism of PEAC. As is reported, signet ring cell
features are present in up to 56% of tum-
ors with echinoderm microtubule-associated
EML4-ALK gene fusion. The negative results of
the present study indicated that the origin of
PEAC may be poorly associated with echino-
derm microtubule. Additionally, molecular anal-
ysis of the EGFR genomic mutations were per-
formed in this study, because the EGFR pathway
has been proposed to be important for cancer
pathophysiology and EGFR gene mutations
have been reported in patients with non-small
cell lung cancer, and these mutations have
been considered to have a significant associa-
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tion with nonmucinous pulmonary adenocarci-
nomas, especially predominant subtypes of
acinar or micropapillary [19, 20-22]. Never-
theless, no EGFR mutations were observed in
our series of cases, indicating that PEAC, which
consist of a predominant component of colorec-
tal like patterns, might have no correction with
EGFR mutations.

Regarding the KRAS alternations, which were
proved to have a more frequency in solid pre-
dominant subtype, especially those with muci-
nous changes [23, 24],did not found in the nine
cases of PEACs, inclusive of the one with muci-
nous changes, suggesting that KRAS muta-
tions may be rare in PEAC and it was highly
unlikely to be a genetic driver in the molecular
mechanism of PEAC.

To be concluded, the characteristic histology,
immunoprofile, and total lack of EGFR/KRAS or
ALK mutations, may suggest that PEAC forms a
histologically or molecularly coherent subgroup
of adenocarcinoma. And the separation from
the usual PAC by the IASLC/ATS/ERS classifica-
tion is quite reasonable. Due to its low inci-
dence, larger series of reports are required to
have the clinical and pathologic features of this
rare tumor be well documented.
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