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Effective tyrosine kinase inhibitor re-treatment in epidermal
growth factor receptor-mutated non-small-cell lung cancer

patient: a case report
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Abstract: The epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors (TKI) represent the

standard of care as first-line treatment for patients with non-small-cell lung cancer (NSCLC) harbouring

EGFR mutation. There are few treatment options after progression from TKI. In the absence of targetable

mutations, patients who develop resistance are usually treated with chemotherapy. There are limited data

focusing the role of TKI re-treatment. We present the case of a patient who achieved clinical benefit and

objective response upon re-treatment with a first-generation anti-EGFR TKI.
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Introduction

Lung cancer is the leading cause of cancer death worldwide (1).
Over 80% of cases are classified as Non-small-cell lung
cancer (NSCLC). Although the prognosis remains severe,
innovative treatments have been developed in recent years,
including immunotherapy and biological therapies. They
have improved the quality of life (QoL) and the survival of
patients compared to conventional chemotherapy (CT). In
particular, advances in the knowledge of molecular biology
have led to the identification of some driver mutations that
can be targetable with tailored treatments (2,3).

Epidermal growth factor receptor (EGFR) mutations
are the most common driver gene alterations in NSCLC,
occurring in about 20% of adenocarcinomas in the
Caucasian people. They are more common in women,
Asian ethnicity, young patients, and never-smokers. In
the last decade, first and second generation tyrosine
kinase inhibitors (TKI) such as Gefitinib, Erlotinib, and
Afatinib, showed a clear superiority in terms of safety
and efficacy compared to chemotherapy, becoming
the standard of care as first-line treatment in patients
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harbouring EGFR sensitizing mutations (4). Osimertinib,
a third generation TKI, was designed to overcome the
most common mechanism of resistance to former TKIs,
the substitution of threonine to methionine at amino acid
position 790 (T790M) in exon 20 of the EGFR gene (5).
Since Osimertinib is also active against EGFR sensitizing
mutations, it was tested in the first-line setting showing a
net improvement in efficacy and survival when compared to
Gefitinib and Erlotinib, becoming a new standard of care
for naive patients (6).

These treatments can achieve long-lasting responses, but
they are effective until the tumour becomes resistant and
progresses. Some mechanisms of resistance are known and
clinical trials with tailored therapies are ongoing. However,
in the absence of targetable mutations, patients who develop
resistance are usually treated with chemotherapy (7). There
is no strong evidence encouraging the reuse of EGFR-TKI
in the progressive disease.

We report the case of a patient who benefited from
gefitinib re-treatment for metastatic EGFR-mutated
NSCLC. We present the following case in accordance with
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Figure 1 Treatment timeline and molecular monitoring.

the CARE reporting checklist (available at http://dx.doi.
org/10.21037/pcm-20-56).

Case presentation

A Caucasian 68-year-old man with a smoking history
over the past 20 years was admitted to the hospital with
shortness of breath in February 2016. Full body computed
tomography (CT) scan showed pleural effusion in the
left lung, mediastinal lymphadenopathies, and multiple
pulmonary nodules. The patient underwent thoracentesis
and lung biopsy resulting in adenocarcinoma diagnosis.
Molecular assessment showed EGFR exon 19 (19del)
mutation. In March 2017, he started first-line treatment
with Gefitinib at standard dosage of 250 mg/die, obtaining
clinical benefit and radiological partial response. In
February 2018, at the moment of thoracic progression
observed through CT-scan, liquid biopsy did not show
EGFR mutations, so the patient underwent lung re-biopsy
revealing the presence of EGFR T790M. Therefore, he
started treatment with Osimertinib 80 mg/die achieving
partial response on the first radiological evaluation and six-
months of progression free survival. In September 2018,
when the patient experienced a significant increase of lung
mass size, he started a Platinum based chemotherapy. He
received Cisplatin plus pemetrexed for 4 cycles followed
by Pemetrexed maintenance treatment until March 2019,
when the chemotherapy was definitely discontinued due
to serious gastrointestinal toxicity while maintaining long-
lasting disease stability. After a multidisciplinary discussion,
the patient underwent radiotherapy on primary lung mass
and mediastinal nodes. No systemic treatments were
needed for subsequent ten months. In February 2020, the
patient reported abdominal discomfort. CT scan showed
multiple peritoneal metastases. Liquid biopsy revealed
exon 19 deletion (19del) without concomitant T790M.
We considered the few treatment options available and the
previous toxicity to chemotherapy. Assuming a re-activation
of cellular clones harbouring EGFR sensitizing mutations,

© Precision Cancer Medicine. All rights reserved.

31

we decided to start gefitinib 250 mg/die re-challenge. Three
weeks later patient described significant clinical benefit and
regression of abdominal pain. In May 2020, after 2 months
of treatment, full body CT Scan showed a partial response
both in thoracic and peritoneal disease. Then, patient
proceeded Gefitinib treatment, maintaining clinical benefit
without any significant toxicity. Treatment timeline and
molecular asset are represented in Figure 1.

Patient provided written informed consent for
publication of this report. All procedures performed in
studies involving human participants were in accordance
with the ethical standards of the institutional and/or
national research committee(s) and with the Helsinki
Declaration (as revised in 2013).

Discussion

There is no standard of treatment for EGFR-mutated
NSCLC patients who progress to targeted therapies.
Chemotherapy still remains the main clinical choice. We
believe that after a drug holiday, cellular clones harbouring
EGEFR sensitizing mutations could reactivate. Then, the re-
treatment with an anti-EGFR TKI could be effective.

Evidence of re-sensibilization and subsequent re-
treatment with an anti-EGFR agent is already available
in colon-rectal cancer (8). A small phase II clinical trial
investigated the efficacy and safety of retreatment with
gefitinib in NSCLC. These studies showed a modest
benefit, suggesting that Gefitinib rechallenge should be
considered only for patients who have no other treatment
option (9). Additional data regarding the other TKIs derive
from some clinical case reports (10-14). However, there are
little evidence regarding the efficacy of a first generation
TKI in pre-treated patients for both “sensitizing- and
resistant-” EGFR mutations.

Cancer is heterogeneous and dynamic, and different
cellular clones can coexist and differently predominate
during the clinical course of the disease. In our case,
we believe that the TKI treatment eradicated EGFR-
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sensitizing cells, whereas resistant clones proliferated
leading to progressive disease. A subsequent chemotherapy
acted on these clones while being less effective on TKI-
sensitive cells, whose re-growth and reactivation caused a
new tumour EGFR-dependent progression (15-17).

For these reasons, assessment and molecular monitoring
should be encouraged. Solid biopsy is still the standard for
molecular profiling, but liquid biopsy is an excellent tool
and might be more advantageous in some cases, not only
for its repeatability and less invasiveness but also for its
potential greater ability to detect circulating cellular clones
and to capture the tumour heterogeneity (18,19).

In conclusion, we believe that in EGFR-mutated
NSCLC patients who progress to TKI and subsequently
receive non-targeted therapies, the re-treatment with anti-
EGFR drug should be considered, especially in cases of
a plausible re-activation of cell clones expressing EGFR-
sensitizing mutations. Molecular monitoring and liquid or
solid re-biopsy could optimize clinical choices.
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