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Case Report

EGFR mutation L747P led to gefitinib resistance
and accelerated liver metastases in a Chinese
patient with lung adenocarcinoma
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Abstract: Background: Mutations in the epidermal growth factor receptor gene (EGFR) are found in around half of
Asian patients with non-small cell lung cancer (NSCLC). For this reason, EGFR tyrosine kinase inhibitors (TKI) are
often prescribed depending on the EGFR status. Two common EGFR mutations, a deletion in exon 19 and L858R in
exon 21, demonstrate a positive response to gefitinib, the first approved EGFR TKI. However, T790M and an inser-
tion in EGFR exon 21 are resistant to EGFR TKI treatment. The relationships between the EGFR mutation type and
response to the target drug have not been fully investigated. Case presentation: We describe a 66-year-old Chinese
male diagnosed with stage IV lung adenocarcinoma based on evidence from a computed tomography (CT) scan and
histological features of a biopsy taken during fiberoptic bronchoscopy surgery. Molecular analysis of EGFR exons 19
and 21 revealed the presence of only one mutation in exon 19: L747P (2239-2240 TT>CC). The patient requested
gefitinib treatment for 2 weeks but his response was poor. A CT scan revealed that the number and relative volume
of the liver metastases had increased after treatment. Conclusion: L747P (2239-2240 TT>CC) in exon 19 is a rare

EGFR mutation that appears to lead to gefitinib resistance and might accelerate liver metastases.
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Background

Lung cancer is one of the leading malignant
tumors worldwide and is associated with a high
level of mortality. Non-small cell lung cancer
(NSCLC) accounts for about 75-85% of all lung
cancer cases [1]. Based on the important role
of aberrant oncogene expression during tumor-
igenesis and tumor progression, targeted che-
motherapy drugs are being developed to spe-
cifically block signaling pathways, and to inhibit
and/or kill malignant tumor cells [2].

One such oncogene is the epidermal growth
factor receptor (EGFR), which is usually over-
expressed in advanced NSCLC and is correlat-
ed with a poor prognosis [3]. Blockage of the
EGFR pathway is therefore a promising drug
target, and gefitinib, a small molecular inhibitor
of EGFR, was approved by the FDA for NSCLC

therapy use in 2003. It has since shown favor-
able efficacy in the clinic, especially for NSCLC
patients with certain EGFR mutations [4, 5].
Patients with an EGFR deletion in exon 19 and/
or L858Rin exon 21 showed a positive response
to gefitinib treatment, while those harboring the
T790M mutation or an insertion in exon 21
demonstrated gefitinib resistances [6-8]. Here,
we present a patient with lung adenocarcinoma
harboring a rare type of mutation in EGFR exon
19: L747P (2239-2240 TT>CC), who showed
resistance to gefitinib treatment and rapid pro-
gression of liver metastases.

Case presentation

A 66-year-old Chinese man presented with a 2
month history of dry cough, and was taken to
the Department of Respiratory Medicine. No
abnormal physical signs were found during a
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Figure 1. Abdominal plain scanning CT. A. Before gefitinib treatment; B. 2 weeks administration with gefitinib.

Figure 2. Pathology slides of the biopsy specimen with different stains. A. Hematoxylin and eosin stained section of
the mass demonstrating atypical epithelial cells arranged as irregular glandular or tubular structures infiltrated in
the background of proliferative fibrous tissue (x100); B. Immunohistochemical detection of thyroid transcription fac-
tor 1 (x100). C. Immunohistochemical detection of napsin A (x100); D. Immunohistochemical detection of CK5/6
(x100).

medical examination, and the neck palpation ed tomography (CT) scan revealed a nodular
was negative for lymph nodes. A chest comput- shadow in the lower lobe of the left lung, accom-
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Figure 3. Sequencing results for EGFR mutation L747P (2239-2240 TT>CC) on exon 19, NM_005228.3 as the

reference sequence.

panied by bilateral enlarged hilar lymph nodes
and blurred patchy shadows. An abdominal CT
showed several nodular shadows in the liver
(Figure 1A).

Fiberoptic bronchoscopy surgery was conduct-
ed and the histological observation of the biop-
sy revealed atypical epithelial cells arranged as
irregular glandular or tubular structures infil-
trated in the background of proliferative fibrous
tissue. These cells had irregular nuclei with
clumps of chromatin, scanty cytoplasm, and
conspicuous nucleoli (Figure 2A). Immunohi-
stochemistry showed that the cells stained
positive for thyroid transcription factor 1 and
napsin A, but were negative for CK5/6 (Figure
2D). Based on these features, a diagnosis of
lung adenocarcinoma in the lower lobe of the
left lung was made. Soon afterwards the patient
requested EGFR genetic analysis of the cancer-
ous tissue, and sequencing revealed the pres-
ence of the rare mutation L747P (2239-2240
TT>CC), but no other mutations were found
(Figure 3). Oral gefitinib was firstly administered
atadaily dose of 250 mg based on the patient’s
condition, but a poor response was observed,
and a CT scan showed that the number of liver
metastasis had clearly increased 2 weeks later
(Figure 2, right). Chemotherapy, in which the
chemotherapy regimen included pemetrexed at
500 mg/m? in combination with carboplatin
AUC 5, was then administered once every 21
days with standard premedication.

Conclusions

Mutations in EGFR exons 18-21 are found in
around half of Asian patients with advanced
NSCLC [9]. A deletion in exon 19 and the L858R
mutation in exon 21 are positively correlated
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with sensitivity to gefitinib treatment, while the
T790M mutation and an insertion in exon 21
show a negative response [10-13]. Following
the widespread use of gefitinib in the clinic,
many more uncommon EGFR mutations are
being reported that show different responses
to gefitinib treatment [14, 15]. L747P (2239-
2240 TT>CC) in exon 19 is an unusual type of
EGFR mutation that was first reported by Wu et
al. [16], in which two patients with the point
mutation were resistant to gefitinib and erlo-
tinib, the second approved EGFR TKI. To our
knowledge, this is only the second case presen-
tation of the rare mutation. Our patient also
demonstrated resistance to gefitinib treatment,
and this is for the first time to describe a pos-
sible acceleration of liver metastases by
gefitinib.
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