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ABSTRACT

In non-small cell lung cancer, EGFR gene mutations identify a patient sub-population with different clinical
characteristics and treatment responses than those who do not present these mutations. There are
mutations that lead to increased sensitivity to EGFR-targeted therapy, as well as mutations that result in
resistance. The determination of EGFR mutations involves a change in the therapeutic approach to lung
cancer patients in current clinical practice. In this article we present a case of a patient suffering from a
metastatic lung adenocarcinoma with an activating mutation on diagnosis, initially responding to treatment
with erlotinib, who subsequently developed a secondary resistance due to acquiring the T790M mutation
in exon 20 of the EGFR gene..

© 2010 SEPAR. Published by Elsevier Espafia, S.L. All rights reserved.
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En el cancer de pulmon de célula no pequefia, las mutaciones del gen de EGFR identifican una subpoblacion
de pacientes con unas caracteristicas clinicas y de respuesta al tratamiento diferente de aquellos que no
presentan dichas mutaciones. Existen tanto mutaciones que derivan en un aumento de sensibilidad al tra-
tamiento dirigido contra estas alteraciones génicas como mutaciones que confieren resistencia a los mis-
mos tratamientos. La determinacién de las mutaciones de EGFR implica cambios en la actitud terapéutica
de los pacientes con cancer de pulmén en la practica clinica habitual. En este articulo presentamos un caso
de una paciente afecta de un adenocarcinoma pulmonar metastatico con una mutacién activadora al diag-
néstico, inicialmente respondedora a tratamiento con erlotinib, que posteriormente desarrolla una resis-
tencia secundaria mediante la adquisicién de la mutacion T790M en el ex6n 20 del gen EGFR.

© 2010 SEPAR. Publicado por Elsevier Espaiia, S.L. Todos los derechos reservados.

Introduction

treatment of cancer in general, and in lung cancer in particular, is the
identification of molecular alterations (mutations, gene

Lung cancer is a tumor with poor prognosis despite the advances
in the understanding of the disease and the approval of new
treatments in recent years.! One of the greatest revolutions in the

*Corresponding author.
E-mail address: ATaus@imas.imim.es (A. Taus).

amplifications) that are responsible for tumor survival. The prognosis
of patients whose tumors express molecular alterations and are
treated with specific therapies is more favorable than that of the
general lung cancer population. One of these targets in lung cancer is
the epidermal growth factor receptor (EGFR). EGFR is part of a
signaling network that is the central component of several critical
cell processes, such as cell growth, proliferation and motility.?

0300-2896/$ - see front matter © 2010 SEPAR. Published by Elsevier Espaiia, S.L. All rights reserved.



104 A. Taus et al / Arch Bronconeumol. 2011;47(2):103-105

Gefitinib (Iressa®) and erlotinib (Tarceva®) are two tyrosine-
kinase inhibitors (TKI) used in the treatment of non-small cell lung
cancer (NSCLC) that reversibly inhibit EGFR, interrupting the
transduction of its growth signal and producing an anti-tumor
effect. Most of the tumors that respond to the TKI of EGFR present
activating mutations in the tyrosine-kinase domain of the EGFR
gene.>> Overall, the frequency of the mutation in NSCLC is 5-20%
depending on the population studied, being more frequent in
women, non-smokers, histology of adenocarcinoma and Asian
ethnic origin.%” In our setting, the mutation of the EGFR gene is
observed in approximately 15% of NSCLC.®° Around 75% of the
patients with a mutation in the EGFR gene respond to treatment
with erlotinib/gefitinib, while among the non-mutation patients
only 10% respond.>51° In spite of the good, prolonged initial response,
practically all cases acquire resistance to the tyrosine-kinase
inhibitors of EGFR (EGFR-TKI)."

In this article, we present the case of a patient affected by
metastatic pulmonary adenocarcinoma, initially responding to
treatment with erlotinib, that later developed a secondary resistance
by acquiring the T790 M mutation in the EGFR gene.

Clinical Case

We present the case of a non-smoker Caucasian female, who was
diagnosed in May 2007, at the age of 78, with a stage IV pulmonary
adenocarcinoma with bilateral pulmonary and pleural metastasis
(fig. 1A), positive thyroid transcription factor 1 (TTF1), who presented
the L858R mutation in the exon 21 of the EGFR gene. In June 2007,
chemotherapy was initiated with one drug (oral vinorelbine 60 mg/
m?days 1,8 & 15, every 28 days) due to deterioration of the functional
state (Karnofsky index 60%). In August of 2007, we observed
progression of the disease at the pulmonary level, therefore treatment
was begun with erlotinib at a dosage of 150 mg/d, later lowered to
100 mg/d due to cutaneous toxicity. The patient presented initial
clinical and radiological response (fig. 1B), and the disease remained
stable for 20 months, maintaining an optimal quality of life. In May
2009, a palpable right mammary nodule was discovered. Mammary
and axillary Doppler ultrasound revealed the presence of a nodule in
the lower internal quadrant of the right breast that was highly
suggestive of malignancy, adenopathies with a pathological
appearance throughout the entire internal mammary chain and a
right axillary adenopathy. Biopsy was taken from breast lesion.
Cytology of the axillary adenopathy was reported to be high-grade
infiltrating carcinoma, and positive TTF1 was compatible with
dissemination of the lung neoplasia. Determinations were done for
mutations in the EGFR gene in the sample, observing the mentioned

Figure 1. Chest axial tomography: A) baseline at the time of diagnosis, in which
multiple pulmonary metastases and pleural effusion are observed; B) after 15 months
of treatment with erlotinib, with a marked decrease in pleural effusion as well as lung
parenchyma lesions; and C) progression at 20 months after the start of erlotinib, with
an increase in lung affectation and appearance of nodule in the breast (arrows).

mutation in exon 21 and the presence of a new mutation, T790 M in
exon 20. In the extension study, cerebral and lung progression (fig.
1C) were also observed. The patient died in August 2009 due to
progression of her oncological disease.

Discussion

The analysis of the clinical samples and the cell lines with
sensitivity mutations in the EGFR gene after treatment with gefitinib
or erlotinib that develop resistance to treatment demonstrated the
presence of a secondary mutation in the exon 20 of the EGFR gene,
which consists of the substitution of a methionine residue for one of
threonine in the position 790 of the kinase domain (T790 M).12 This
mutation is present in approximately 50% of the tumors with
acquired resistance to the treatment with EGFR-TKL*3 There is a
second known mechanism of resistance to the TK inhibitors that is
the amplification of the MET oncogene.

Given that the T790 M mutation confers resistance against
erlotinib/gefitinib, increasing the affinity of EGFR for ATP,'¢ it is
possible to overcome this resistance by developing new EGFR-TKI
with greater affinity for kinase T790 M, compared with the
affinity of ATP for mutated kinase. Various types of the so-called
second generation EGFR-TKI are in the developmental phase.
BIBW2992,"” PF00299804'" and HKI-272" are examples of the
new molecules that irreversibly inhibit the binding of ATP with
the tyrosine-kinase domain. The clinical efficacy of these new
inhibitors is limited, as they are not able to inhibit EGFR T790 M
in vitro with the clinically-tolerated concentrations, and diarrhea
and skin rash are the dosage-limiting toxicities. Therefore, new
inhibitor drugs with greater clinical potential are being
developed.” Another strategy for overcoming resistance to
erlotinib/gefitinib consists in attacking other parallel or
convergent signaling pathways. The mTOR signaling pathway
regulates cell proliferation, survival and mechanisms of
angiogenesis, and has been implicated in the resistance to the
inhibitors of EGFR. In sensitive as well as resistant cell lines, the
mTOR inhibitor everolimus reduces the expression of EGFR and
collaborates with gefitinib to overcome resistances.?

The knowledge of the molecular alterations that define tumor
subtypes in the general population with lung cancer has brought
about benefits in the survival of patients with said alterations. This
shows the importance of being able to determine these alterations in
order to offer the patients the best treatment available for each case.
Along these lines, the role of other biomarkers is being researched as
a predictive factor for the response to different cytostatic agents or
directed therapies in lung cancer, such as the BRCA1 gene (breast
cancer susceptibility gene 1) and RAP80 (receptor associated protein
80)?" with the aim of individualizing the treatment for each patient.

The appearance of new therapeutic strategies for resistant disease
is promising, but we have to be able to identify in clinical practice
which molecular alterations cause this resistance and therefore be
able to offer patients to participate in clinical assays with drugs that
may be effective, such as irreversible TKI or MET inhibitor, for
example. One difficulty that we have found is that in very few cases
are new biopsies taken during tumor progression, impeding the
collection of tumor tissue for analysis. One option would be to
consider non-invasive alternatives to biopsy, like the development of
techniques for detecting T790 M in plasma samples using mutant-
enriched PCR assay, which has been shown to be a sensitive method
that is applicable in clinical practice for the detection of EGFR gene
mutations.??? [t must be kept in mind that the EGFR-T790 M mutation
can coexist with other resistance mutations, such as the amplification
of the MET proto-oncogene,” in the same patients in different
metastasized locations as well as even within the same tumor.*
These patients could require combined treatment to cover the two
resistance mechanisms.?
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Conclusion

Individualized lung cancer treatment in the subgroup of patients
with sensitizing EGFR mutation has brought about a benefit in
survival and quality of life in this subgroup of patients, which has not
been obtained until now with modern chemotherapy. The present
case reflects this reality: an older patient with metastatic lung cancer
presenting a survival of more than 2 years with excellent quality of
life, receiving treatment specifically directed at her tumor. Therefore,
it is important to include the genetic evaluation of the mutational
state of the EGFR gene of each patient with NSCLC in order to
effectively identify the patients that can benefit from treatment with
EGFR-TKI as well as those who present resistance mutations and
need more specific therapies, such as irreversible TKI or combined
treatment. The molecular study of the tumor tissue, at diagnosis as
well as during progression, is essential for optimizing the management
and improving the prognosis of patients diagnosed with lung
cancer.
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