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Case report: Different
mechanisms of drug resistance
In @ synchronous multiple
primary lung cancer patient
after EGFR-TKI treatment

Shaonan Xie and Qingyi Liu*

Hebei Cancer Hospital, Shijiazhuang, China

Non-small-cell lung cancer (NSCLC) is the most common cancer in the world.
In recent years, the incidence of synchronous multiple primary lung cancer
(SMPLC) has gradually increased. Surgery is the preferred method to treat these
patients. The management of SMPLC patients who cannot tolerate surgical
treatment is controversial. We report a rare case in which a 70-year-old
Chinese woman with no history of smoking had three primary lung
adenocarcinoma lesions. Two lesions had epidermal growth factor receptor
(EGFR) exon 19 deletion mutations, and one lesion had the L858R mutation.
After first-generation EGFR—tyrosine kinase inhibitor (TKI) treatment, the three
lesions all showed a good response until disease progression. After the
corresponding drug treatments were given based on the different drug
resistance mechanisms, good responsiveness was shown in each lessions.
This case suggests that in the treatment of SMPLC, it is necessary to learn the
molecular-biological information of each lesion due to the differences thereof,
and a targeted treatment regimen should be developed on this basis.

KEYWORDS

synchronous multiple primary lung cancer (SMPLC), epidermal growth factor
receptor-tyrosine kinase inhibitors (EGFR-TKIs), resistance mechanism, T790 M
mutation, MET amplification

Introduction

Lung cancer is the cancer with the highest mortality rate in the world. With the
advancement of modern medical technology, the 2-year survival rate of patients with
non-small-cell lung cancer (NSCLC) has increased from 34% to 42% (1). With the
growing application of computed tomography (CT), the incidence of synchronous
multiple primary lung cancer (SMPLC) is increasing (2). Surgery is the main
treatment for early lesions (3), but the diagnosis and treatment strategy of SMPLC is
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controversial for some patients who cannot be operated due to
old age and underlying diseases.

Targeted therapy has been successfully and widely used in
the treatment of lung cancer with driver gene mutations (4, 5).
The incidence of epidermal growth factor receptor (EGFR)
mutations in SMPLC patients is high (6-8). Approximately
45.8-76.0% of SMPLC patients in Asia have EGFR mutations,
which means that EGFR-tyrosine kinase inhibitors (TKIs) can
play a role in the diagnosis and treatment of these patients.
However, the identities of the driver genes between individual
tumors in SMPLC patients can differ by 72.0-92.1% (9), and
tumors with targetable mutations are not representative of other
tumors, which poses a challenge for the targeted therapy of
SMPLC patients.

Case presentation

A 70-year-old female with no history of smoking sought
treatment in our hospital on May 27, 2018 due to cough for 2
months. Her chest enhanced CT showed one subsolid node in
each of the left upper lobe, right middle lobe, and right lower
lobe (Figures 1A1, B1, C1). Due to her advanced age, her family
members refused surgical treatment. Therefore, CT-guided
biopsy was performed on all three nodules to clarify their
pathological properties. In addition, targeted capture-based
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next-generation sequencing (NGS) of the punctured tissues
was performed. The upper lobe of the left lung had
adenocarcinoma (lepidic growth) with EGFR exon 19 deletion
mutation (L1). The middle lobe of right lung had
adenocarcinoma (acinar growth) with EGFR exon 19 deletion
mutation (L2). The lower lobe of the right lung had
adenocarcinoma (solid) accompanied by point mutation of
EGFR exon 21, L858R (L3). The patient started oral icotinib
125 mg Q8H treatment on June 15, 2018, and the three cancer
lesions all showed persistent good responses (Figures 1A1-4, B1-
4, C1-4) until September 22, 2021, when re-examination by chest
CT showed that all three lesions had grown and progressed
(Figures 1A5, B5, C5).

To clarify the drug resistance mechanism of the EGFR-TKI
in this patient, the left upper lobe lesion (L1) was punctured
again, and peripheral venous blood of the patient was collected
for NGS detection. Rebiopsy of the L1 tumor showed
adenocarcinoma, And the L1 tumor tissue and peripheral
venous blood tests all suggested EGFR exon 20 T790M
mutation. Based on this result, the drug was changed to
osimertinib orally at 80 mg qd on September 29, 2021. A CT
reexamination on January 12, 2022 showed that the left upper
lobe (L1) and the right middle lobe (L2) lesions had responded
well to osimertinib, and the efficacy was evaluated as a partial
response (Figures 1A5-6, B5-6). The efficacy in the right lower
lobe lesion (L3) was evaluated as progressive disease
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FIGURE 1
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CT scans showing changes in the three lesions during the whole treatment. (A1-7) show the dynamic changes of the L1. (B1-7) show the
dynamic changes of the L2. (C1-7) show the dynamic changes of the L3.
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(Figures 1C5-6). To investigate why L3 did not respond to
osimertinib, the right lower lobe cancer lesion was punctured,
and NGS detection was performed. Rebiosy of L3 tumor showed
adenocarcinoma and the results of NGS suggested MET
amplification. After multidisciplinary team discussion, the
patient was given osimertinib combined with savolitinib. Chest
CT reexamination on April 20, 2022 showed that the lesion in
the right lower lobe was also well controlled, with an efficacy
evaluated as partial response. Two other lesions also showed
sustained responses (Figures 1A6-7, B6-7, C6-7). The location,
pathology, and ongoing NGS-testing results of the three
pulmonary lesions were showed in Figure 2.

Discussion

The management of SMPLC should be based on the
judgment of a multidisciplinary team, Surgical approach is the
first choice recommended by the American College of Chest
Physicians for those with SMPLC (10). Reports have shown that
SMPLCs have a high incidence of driver mutations, such as
EGFR mutations (6-8),implying an opportunity for targeted
therapies in SMPLC management, especially in patient who
can't undergo surgery. However, some obstacles were
observed. The tumor harboring a targetable mutation may not
be representative of other lesion. The discrepancy rate of driver
mutations in SMPLCs is relatively high, ranging from 72.0% to
92.1% (7-9). And like the other patients receiving target therapy,
they face the problem of secondary drug resistance.

The EGFR gene is the most common driver gene mutated in
lung adenocarcinoma. EGFR-TKI is the preferred treatment for
inoperable lung adenocarcinoma patients with EGFR mutations

Solid

acinar

FIGURE 2
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(11). All patients will develop secondary drug resistance after
receiving EGFR-TKI treatment (12). The mechanisms of
secondary drug resistance can be divided into EGFR-dependent
mechanisms and non-EGFR-dependent mechanisms (Figure 3).

Here, we report a rare case of three primary lung
adenocarcinoma lesions, each with an independent driver gene
mutation. The left upper lobe lesion carried the EGFR 19 (p.
E746_T751delinsl) mutation, the lesion in the middle lobe of the
lung carried the EGFR 19Del-074PLA mutation, and the lesion in the
lower lobe of the right lung carried the EGFR 21L858R mutation.
After first-generation EGFR-TKI treatment, two lesions showed two
different secondary drug resistance mechanisms. The lesions in the
left upper lobe showed the T790M mutation, while the lesions in the
right lower lobe showed MET amplification. At the same time, only
T790M was detected by two NGS tests based on circulating tumor
DNA (ctDNA), but not MET-amplification. The left upper lobe
lesions showed a good response to osimertinib, while the right lower
lobe lesions did not. After MET amplification was found in the right
lower lobe lesion, savolitinib was added to oral osimertinib. The three
lesions of the patient showed good responsiveness and tolerability.

CtDNA has emerged as an appealing approach that permits the
minimally invasive genotyping of NSCLC (13). After the patient
developed secondary drug resistance, we performed two NGS tests
based on the patient's ctDNA, accompanied by the second biopsy
of L1 and L3,respectively, and only T790M was detected in both
tests. This result may be consistent with Lam's suggestion that
TP53 and EGFR mutations are independent predictors of increased
ctDNA shedding (14).Based on this situation, NGS testing based on
ctDNA can't replace NGS based on tissue for SMPLC patients with
secondary drug resistance,even if a positive result occurs.

This is the first case report of SMPLC showing different drug
resistance mechanisms after receiving first-generation EGFR-

p.E746_751
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T790M
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Location, pathology, and ongoing NGS-testing results of the three pulmonary lesions. NGS, next-generation sequencing.
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Mechanisms of drug resistance associated with using first generation EGRFR-TKI as first-line treatment for lung adenocarcinoma with EGFR
mutation. EGFR-TKI, epidermal growth factor receptor—tyrosine kinase inhibitor.

TKI treatment. This study provides novel ideas and experience
for the diagnosis and treatment of SMPLC patients who cannot
undergo surgical resection. Due to the differences in molecular
biology of SMPLC, NGS technology should be utilized whenever
possible to detect the molecular biology of patients’ lesions in
order to guide their treatment.

At the same time, each lesion may also have different
mechanisms of drug resistance to targeted therapy drugs. For
such patients with multiple independent lesions, the lesions
should be biopsied again if possible after the emergence of
drug resistance to clarify the mechanism of drug resistance
and to guide the targeted treatment. The application scenarios
of ctDNA-based NGS detection need to be further studied.
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