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Introduction

Primary lung cancer frequently metastasizes to the lung, 
lymph nodes, brain, liver, adrenal glands and bones (1). The 
clinical incidence of gastrointestinal (GI) metastasis from 
lung cancer has been reported to be as low as 0.2–1.7 % (2). 
Studies might be difficult to organize because the clinical 
incidence and associated mortality rates are low and due to 
its lack of symptoms; thus, true understanding of the clinical 
presentation of metastases of primary lung cancer to the GI 
tract is currently incomplete (3). Due to a lack of pathology 
and molecular detection, lung cancer with GI metastasis is 
reported to have a poor prognosis with a mean survival of 
only 4–8 weeks (4). 

In this study, we will describe three EGFR-mutation 
positive and ALK-negative lung adenocarcinoma patients 
with metastasis to the GI tract. The newly occurring 
drive gene mutations were detected by re-biopsy and next 
generation sequencing (NGS). Follow-up data showed that 
patients could benefit from subsequent target therapy. 

Cases presentation

Patient 1

A 58-year-old non-smoking woman came to our hospital 
November 1, 2012 and received surgery for lumps in left 
lung. She was diagnosed with pT2aN2M0 (stage IIIa) 

with lung adenocarcinoma, EGFR wild-type and ALK-
negative, detected by amplification refractory mutation 
system (ARMS). The patient received 4 cycles of adjuvant 
chemotherapy. PET-CT showed metastasis to the lungs and 
left pleural 14 months later. Magnetic resonance imaging 
(MRI) showed bone metastases in the left femoral head, 
confirming progression of disease (PD). Treatment was 
initiated with pemetrexed combined with cisplatin; 4 cycles 
were given. After first-line chemotherapy, a liquid biopsy 
using NGS (Burning Rock, Guangzhou, China), including 
EGFR, ALK, ROS1, MET, RET, BRAF, ERBB2 and KRAS, 
was performed (Figure 1). However, all of the 8 driver 
genes were negative (Figure 1B); single pemetrexed was 
added as maintenance treatment for 12 months. Palliative 
radiotherapy was given to the patient for bone metastases. 
Partial  response (PR) was evaluated by computed 
tomography (CT) for a total of 19 months. Newly occurring 
rectal metastasis were confirmed by CT and enteroscopy, 
and the patient was diagnosed with PD (Figure 1C,  
upper panel). Re-biopsy from the rectal metastasis was 
evaluated as poorly differentiated lung adenocarcinoma 
(Figure 1C, middle panel). Immunohistochemistry (IHC) 
was CK, EMA, CK7, TTF-1 and Napsin A was positive. 
CK20, CDX-2, Syn, Cga, CD3 and CD20 were negative 
(Figure 1C, lower panel). Ki67 was 30%. The genotype 
was accessed using a CD74-ROS1 rearrangement like the 
newly occurring diver gene mutations detected by NGS 
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Figure 1 Lung adenocarcinoma patient progression with gastrointestinal metastasis benefited from re-biopsy and crizotinib. Panel A shows 
the various treatments of the lung adenocarcinoma patient, as well as the duration of each treatment; panel B shows the genotypes and the 
abundance of mutations detected by NGS for the lung adenocarcinoma patient under the various treatments; panel C (upper) shows the 
newly occurring rectal metastasis, confirmed by enteroscopy; panel C (middle, 40×) shows HE stain of rectal metastasis; panel C (lower, 
20×) shows IHC of TTF-1 stain of rectal metastasis; panels D and E show lung metastasis (upper), peritoneum (middle) and rectal (lower) as 
evaluated by CT before crizotinib and after crizotinib, respectively; red arrows show the evaluable metastasis. IHC, immunohistochemistry; 
NGS, next generation sequencing; ARMS, amplification refractory mutation system; SBRT, stereotactic body radiation therapy.
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(Figure 1B). Crizotinib (250 mg), administered orally twice-
daily, was added to this patient’s regimen, and the PR was 
obtained for 12 months (Figure 1D,E). After progression 
via brain metastasis, the patient was received treatment 
with brigatinib without brain metastasis radiotherapy and 
the PR was obtained for 7 months. Next, she died due to 
progression to the brain. Total survival time was 50 months 
(Figure 1A).

Patient 2

A 67-year-old non-smoking male presented with widely 
metastatic (M1c) adenocarcinoma of the lung and bone. A 
CT-guided biopsy of the right lung nodule was performed 
and showed lung adenocarcinoma (Figure 2). The genotypes 
were detected using ARMS and showed EGFR to be 
positive and ALK to be negative (Figure 2B). Therefore, 
treatment with pemetrexed plus cisplatin was initiated, and 
the PR was obtained for 7 months (Figure 2A). With the 
new gastrin metastasis, as confirmed by enteroscopy, the 
patient was diagnosed with PD (Figure 2C, upper panel). 
Re-biopsy of the gastric metastasis revealed adenocarcinoma 
positive for TTF-1 and CK7, while Napsin A, CDX-2, 
Villin and CK5/6 were negative (Figure 2C, middle panel). 
Sequencing revealed one uncommon mutation, the MET 
amplification (Figure 2C, lower panel). He started treatment 
with crizotinib, and the PR was obtained for 7 months  
(Figure 2D,E). However, he died in car accident.

Patient 3

A 64-year-old female with no history of smoking and 
a family history of lung cancer in her mother and 
maternal grandmother presented with widely metastatic 
adenocarcinoma of the lung. A CT-guided biopsy of the 
right lung nodule was performed, and it showed lung 
adenocarcinoma (Figure 3). ARMS sequencing showed 
EGFR to be positive and ALK to be negative (Figure 3B). 
Therefore, treatment with pemetrexed plus cisplatin 
was initiated, and the PR was obtained for 13 months  
(Figure 3A). The patient was diagnosed with PD (Figure 3C, 
upper panel), since new metastasis to the gastroduodenal 
junction was confirmed via enteroscopy. Re-biopsy of the 
new metastasis revealed adenocarcinoma positive for TTF-1 
and CK7, while Napsin A, CDX-2, Villin and CK5/6 were 
negative (Figure 3C, middle panel). Sequencing revealed 

an EGFR exon21L858R mutation (Figure 2B). He started 
treatment with icotinib, and the PR was obtained for 8 
months (Figure 3D,E). Next, the patient was diagnosed 
with PD because the tumor was increasing. NGS detection 
of liquid biopsy showed a KRAS mutation but not the 
EGFR exon 21L858R mutation. She received second-line 
chemotherapy and died 4 months later.

Discussion

Rossi recommended that TTF-1 and CK7 be used to 
assess lung cancer with GI metastasis (5). To the best of 
our knowledge, we are the first to report three cases of 
lung adenocarcinoma with metastasis to the GI tract, 
as confirmed using re-biopsy and IHC, one rectal, one 
gastrin and one at the gastroduodenal junction. There 
was little data to confirm the mechanism of the lung 
cancer with GI metastasis. This mechanism may interfere 
with the extracellular matrix, mesenchymal cells, tumor 
heterogeneity, and the coagulation system (6). 

Different techniques, including liquid biopsy and tissue 
biopsy of NGS, are currently available to evaluate genetic 
alterations in cancer patients. Tumor tissue is always 
considered the gold standard for genotyping; however, in 
most cases, this material is unavailable, and liquid biopsy 
should be considered to be an alternative method (7).  
Liquid biopsy has also been used to evaluate the entire 
genotype of patients with wide metastasis (8). The 
sensitivity and specificity of tissue biopsy was 72–100% and 
88–100% (9). The sensitivity and specificity of tissue biopsy 
was 66–100% and 80–100% (10). In comparison to tissue 
biopsy, several studies have shown that the consistence for 
tumor-specific sensitive and resistant mutations by liquid 
biopsy is 95% and 91%, respectively (11,12). First, we 
used NGS to compare the differences, and we found that 
all three patients presented with a newly occurring driver 
gene mutation, including ROS1 rearrangements, MET 
amplification and EGFR exon 21L858R, by NGS. 

Recent studies and meta-analysis have demonstrated that 
oncogenic mutation is associated with a poor outcome due 
to an immune check point inhibitor (13). Therefore, the 
expression of PD-L1 was not performed for this patient. As 
is well-known, oncogenic mutations cannot appear during 
the disease course (14). Furthermore, we cannot confidently 
exclude tumor heterogeneity. However, this finding 
represented the newly occurring oncogenic mutations 
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Figure 2 Lung adenocarcinoma patient with gastrointestinal metastasis benefited from re-biopsy and crizotinib. Panel A shows the various 
treatments of the lung adenocarcinoma patient, as well as the duration of each treatment; panel B shows the genotypes and the abundance 
of mutations detected by NGS for the lung adenocarcinoma patient under the various treatments; panel C (upper) shows newly occurring 
rectal metastasis confirmed by enteroscopy; panel C (middle, 20×) shows a HE stain of rectal metastasis; panel C (lower, 20×) shows IHC 
of a TTF-1 stain of rectal metastasis; panels D and E show the metastasis of lung (upper and middle) and gastrin (lower) as evaluated by 
CT before crizotinib and after crizotinib, respectively; red arrows show the evaluable metastasis. NGS, next generation sequencing; ARMS, 
amplification refractory mutation system; IHC, immunohistochemistry.
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Figure 3 Lung adenocarcinoma patient progression with gastrointestinal metastasis benefited from re-biopsy and icotinib. Panel A shows 
the various treatments of the lung adenocarcinoma patient as well as the duration of each treatment; panel B shows the genotypes and the 
abundance of mutation detected by NGS for the lung adenocarcinoma patient under the various treatments; panel C (upper) shows newly 
occurring gastroduodenal junction metastasis, confirmed by enteroscopy; panel C (middle, 4×) shows a HE stain of rectal metastasis; panel 
C (lower, 10×) shows IHC of a TTF-1 stain of rectal metastasis; panels D and E show the metastasis of lung evaluated by CT before icotinib 
and after icotinib, respectively; red arrows show the evaluable metastasis. NGS, next generation sequencing; ARMS, amplification refractory 
mutation system; IHC, immunohistochemistry.
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detected by high-depth NGS (1,000× for tissue and 10,000× 
for plasma) involved in the progression with GI metastasis. 

Previous studies have shown that lung cancer with 
GI metastasis has a poor prognosis with mean survival 
of only several weeks (4). Although several findings have 
demonstrated the efficacy and safety of tyrosine kinase 
inhibitors (TKIs) in primary lung cancer with driver gene 
mutations in such genes as EGFR (15), ROS1 (16) and MET 
(17,18) amplification, we still have little data on the efficacy 
and safety of TKIs in lung cancer progression with GI 
metastasis. Meanwhile, our study showed patients benefited 
considerably with the target therapy of newly occurring 
drive gene mutations. Therefore, these results suggested 
re-biopsy and large panel of gene detection should be 
performed to provide evidence for precision medicine 
management strategies. 
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