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Introduction

Pulmonary enteric adenocarcinoma (PEAC) is a rare
subtype of adenocarcinoma, representing approximately
0.6% of all primary lung adenocarcinomas (1). To date,
about 347 cases have been reported in the literature,
mostly as case reports or small case series (2). PEAC refers
to the intestinal-type differentiation or intestinal-type
morphology of primary lung adenocarcinoma. When this
component exceeds 50% of the tumor and adenocarcinoma
of digestive tract origin is excluded, it is named PEAC (3).
PEAC was first defined by Tsao and Fraser in 1991 (4)
and was subsequently proposed by the World Health
Organization (WHO) classification in 2015 (5). A large
proportion of patients with PEAC are men, with a mean
patient age of 60-72 years. The main clinical manifestations
were respiratory symptoms such as cough, bloody sputum,
chest tightness, and asthma, and gastrointestinal symptoms
do not appear throughout the course of the disease. Up to
now, only nearly 200 cases have been reported. Due to the
lack of large clinical studies, there is no effective standard
treatment. The main treatment options are surgery and
systematic chemotherapy, with fewer reports having
described immune checkpoint inhibitor (ICI) therapy. This
paper discusses the clinical diagnosis of a case of PEAC and
treatment with immunotherapy and chemotherapy.

Case presentation

All procedures performed in this study were in accordance
with the ethical standards of the institutional and with the
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Helsinki Declaration (as revised in 2013). Written informed
consent was provided by the patient for publication of this
case report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

The patient was a 63-year-old man who presented to
our hospital in June 2021 with “cough and expectoration
for 1 week”. He was seen at local hospital before went to
our hospital. The patient had no history of smoking. A
computed tomography (CT) scan showed soft tissue nodules
in the lower lobe of the right lung, about 2.8 cm x 2.1 cm in
size, with short burrs surrounding (Figure 1). Technetium-
based bone scintigraphy showed radiation concentration
in the right 4th anterior rib. Combined with CT, the
possibility of bone metastasis was considered. Percutaneous
pulmonary puncture biopsy was performed at local hospital,
and postoperative pathology revealed lung adenocarcinoma.

According to the patient’s medical history, physical
signs, laboratory examination, and puncture pathology,
the primary diagnosis was stage IV adenocarcinoma of the
right lower lung (rib metastasis). The patient expressed
a strong desire to undergo surgery. After comprehensive
consideration, the patient underwent thoracoscopic
radical resection of right lower lung cancer under general
anesthesia in the Department of Cardiothoracic Surgery
of our hospital on 17 June 2019. Postoperative pathology
showed invasive adenocarcinoma in the right lower lobe
of the lung, and the histological grade was medium-low
differentiation (Figure 2). Visceral pleural invasion and
vascular invasion were positive. No metastasis was found in
lymph nodes. A right rib excision specimen was found to be
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Figure 2 H&E photo micrograph (x20). H&E, hematoxylin-eosin.

metastatic poorly differentiated carcinoma with the same
origin as the lung lesion. Immunohistochemistry (IHC)
assays showed that the tumor was positive for CK7, focally
positive for CDX2 and villin, and negative for NapsinA,
TTF1, and CK20 (Figure 3). Expression of programmed
cell death ligand 1 (PD-L1; 22C3) was 10%. Subsequently,
the patient’s gastric intestinal endoscope was done and
the result was negative. Based on the patient’s medical
history, clinical manifestations, pathological morphology,
immunophenotype, and gastric intestinal endoscope,
the final diagnosis was enteric adenocarcinoma of the
right lower lung (pT3NOM1), stage IV. Next-generation
sequencing (NGS) found there were no common driver
mutations, such as EGFR mutation, ALK, ROS1, BRAF,
METex14 skipping, but revealed positivity for a KRAS
mutation (p.G12D). However, most KRAS mutations still
lack effective target inhibitory drugs.

Sintilimab combined with pemetrexed and cisplatin
was selected as the first-line regimen, and a total of 3
cycles of chemotherapy were performed from 30 July
2019 to 12 October 2019. CT review was performed on 3
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November 2021 for efficacy evaluation. Contrast-enhanced
CT revealed multiple newly discovered circular low-
enhancement foci in the liver, with a larger diameter of
4.7 ecm (Figure 4A4,4B). According to Response Evaluation
Criteria In Solid Tumors (RECIST) Version 1.1 (RECIST
1.1), the efficacy was evaluated as progressive disease (PD).
Given the heterogeneity of the tumor, we suggested that
the patient undergo percutaneous liver biopsy to reconfirm
driver gene mutation status, but the patient refused. At
that time, our cancer center was developing a clinical trial
numbered NCT04921358. The patient was successfully
enrolled in the clinical study, and randomized into Group
B, with docetaxel (75 mg/m’ IV q3w). After 3 cycles of
docetaxel treatment, CT was performed on 5 January
2022. Unfortunately, the liver metastases were shown to
have enlarged again (Figure 4C,4D). We recommended
percutaneous liver biopsy, but the patient refused again.
Anlotininb was selected as the subsequent third-line
treatment. A total of 3 cycles of targeted therapy were
performed from 8 January 2022 to 3 March 2022. As a
consequence of the coronavirus disease, the patient did not
come to our hospital for treatment. We received the news
of the patient’s death on 14 May 2022.

Discussion

PEAC was classified as an independent variant by the
International Multi-Scientific Classification of Lung
Adenocarcinoma in 2011 (5). PEAC retains the structural
features of primary lung adenocarcinoma but has unique
IHC characteristics. At least 1 of the gut-derived markers
such as CDX2, CK20, MUC2, and villin could be positively
expressed. Pulmonary markers CK7, TTF-1, and Napsin A
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Figure 4 Enhanced CT scan of liver metastases on 5 November 2021 (A,B) and 1 January 2022 (C,D). CT, computed tomography.

could be partially positive or completely negative. Nottegar
et al. (6) analyzed 46 cases of PEAC and showed that the
positive rates of CK7 and CDX2 were 100%, whereas
the positive rates of TTF1, CK20, and MUC2 were
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45.6%, 32.6%, and 32.6%, respectively. Therefore, it was
interpreted that CK7 combined with CDX2 is an important
marker for PEAC. Cases of PEAC with all negative
lung cancer-specific immunophenotypes have also been
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reported (7). In terms of molecular characteristics, PEAC
has a higher probability of KRAS gene mutation, but there
have been no common driver genes mutation identified,
such as EGFR, ALK, ROSI1, and MET. In 46 PEAC cases
of the molecular detection, Nottegar et 4/. (6) found that
KRAS 12 codon mutation rate was up to 60.9% (28/46), and
EML4-ALK rearrangement rate was up to 13.0% (6/46).
EGFR exon 19 deletion mutations was present in only
1 patient. Mutation sites included KRAS G12D, G12V,
G12C, and G13D, among others. At present, there is no
strong consensus on the IHC characteristics of PEAC,
so the diagnosis and differential diagnosis should not be
overly reliant on IHC expression. Clinical history, imaging,
pathological morphology, and IHC results should be
comprehensively assessed. In the present case, IHC assays
and molecular characteristics conformed to the diagnosis of
PEAC.

At present, there is no standard treatment for PEAC.
Traditional non-small cell lung cancer (NSCLC)
treatment is recommended instead of colorectal cancer
treatment. Due to the special structure of KRAS protein,
except for the GTP/GDP binding pocket, the surface
is smooth and relatively shallow, so it is difficult to
target KRAS therapeutic drugs. Therefore, platinum-
based chemotherapy has long been the first choice in
the treatment of KRAS-mutated lung cancer, but the
efficacy of chemotherapy is not ideal. Sotorasib and
MRTX849, the G12C inhibitors of KRAS, have shown
promising antitumor activity. Among 124 patients with
locally advanced or metastatic NSCLC who had disease
progression after receiving ICIs and/or platinum-based
chemotherapy, the objective response rate (ORR) of
sotorasib was 36%, the disease control rate (DCR) was
81%, and the median response duration was 10 months.
The duration of response (DOR) was >6 months in
58% of patients. Based on the CodeBreaK100 Clinical
Trials (8), the Food and Drug Administration (FDA)
announced accelerated approval of sotorasib for patients
with locally advanced or metastatic NSCLC with the KRAS
G12C mutation who have received at least 1 previous
systemic therapy. In the published clinical trial data of the
phase II trial KRYSTAL-1 (NCT03785249), adagrasib (9)
had an ORR of up to 45%. Nevertheless, it our case, the
KRAS mutation site of the patient was G12D, for which
there is still no effective target inhibitory drug.

In 2019, Mazieres er al. (10) conducted a retrospective
analysis of patients with advanced NSCLC who received ICI
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monotherapy and had at least 1 oncogenic driver change (8),
and found that among 551 patients from 24 centers, the
ORR of KRAS mutation patients in immune-related therapy
was 26%,which is higher than that of other types of driver
gene mutations. Therefore, immunotherapy may be effective
against KRAS mutations. This was also confirmed in
multiple subsequent clinical studies. In the KEYNOTE-042
clinical trial (11), pembrolizumab monotherapy compared
with chemotherapy significantly prolonged progression-
free survival (PFS) [hazard ratio (HR) =0.51, 12 wvs.
6 months] in patients with KRAS mutations. Patients
with KRAS-G12C mutation appeared to benefit more
(HR =0.27, 15 vs. 6 months). A meta-analysis (12)
examined randomized trial data comparing first- or
second-line anti-PD-L1 (IMpower-150, Keynote-189,
Keynote-042, Oak, Poplar, and CheckMate-057) with or
without chemotherapy versus chemotherapy alone for
advanced KRAS-mutant NSCLCs. For KRAS-mutant
NSCLCs, anti-PD-L1 with or without chemotherapy was
significantly associated [HR (95% confidence interval)] with
prolonged OS [0.59 (0.49-0.72); P<0.00001] and PFS [0.58
(0.43-0.78); P=0.0003)] compared to chemotherapy alone.
Opverall survival (OS) benefited in both first- and second-
line trials.

Based on the above research results, immunotherapy
combined with platinum-based chemotherapy was used as
the first-line treatment. Unfortunately, this patient’s PFS1
was only 3 months. In view of tumor heterogeneity, needle
biopsy and NGS gene sequencing of new liver metastases
were recommended to search for possible therapeutic
targets; however, the patient refused. Thus, we suggested
that the patient be enrolled in a “Randomized Phase 3
Study of Tislelizumab in Combination With Sitravatinib in
Patients With Locally Advanced or Metastatic Non-small
Cell Lung Cancer that Progressed on or After Platinum-
based Chemotherapy and Anti-PD-L1 Antibody” (SGB-
A317-Sitravatinib-301). This is an open clinical study,
and the patient was enrolled to the docetaxel alone group.
Unfortunately, the patient did not benefit more from this
regimen than he did from the first-line regimen. Anlotinib
was selected as the subsequent third-line treatment, but the
patient did not display a clear benefit.

In summary, this is a therapeutic observation of
immunotherapy combined with chemotherapy with PEAC
patient harboring a KRAS G12D mutation. Only a few cases
have reported the association between immunotherapy
and PEAC. The findings observed in this patient may lead
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to studies on the treatment and prognosis of patients with
PEAC.
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