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Abstract
The tyrosine kinase inhibitors (TKI) against epidermal growth factor receptor (EGFR) are widely
used in patients with non-small cell lung cancer (NSCLC). However, EGFR T790M mutation
leads to resistance to most clinically available EGFR TKIs including Gefitinib and erlotinib. Thirdgeneration EGFR TKIs against the T790M mutation have been developed and they are in active
clinical development. These agents include osimertinib, rociletinib, HM61713, ASP8273, EGF816
and PF-06747775. Osimertinib and rociletinib have shown clinical efficacy in phase I/II trials in
patients who had acquired resistance to first- or second-generation TKIs. Osimertinib (AZD9291,
TAGRISSO) was recently approved by FDA for metastatic EGFR T790M mutation-positive NSCLC.
HM61713, ASP8237, EGF816, and PF-06747775 are still in early clinical development. We are
discussing the emerging role of 3rd generation anti-EGFR in the treatment of locally advanced and
metastatic adenocarcinoma of the lung.
Keywords: Adenocarcinoma, lung, EGFR, T790M

Introduction

OPEN ACCESS
*Correspondence:
Maher SALAMOON, Department of
medical oncology and hematology,
Al Bairouni university cancer center,
Damascus, Syria, Tel: +963 933771086;
E-mail: maher.salamoon@gmail.com
Received Date: 17 Jan 2018
Accepted Date: 20 Feb 2018
Published Date: 08 Mar 2018
Citation:
Salamoon M. Targeting EGFR T790M
in Advanced Adenocarcinoma of the
Lung. Clin Oncol. 2018; 3: 1427.
Copyright © 2018 Maher Salamoon.
This is an open access article
distributed under the Creative
Commons Attribution License, which
permits unrestricted use, distribution,
and reproduction in any medium,
provided the original work is properly
cited.

Non-small cell lung cancer (NSCLC) accounts for approximately 85% of all lung cancers with
5-years survival rate of less than 5% in advanced cases. The activating mutations of epidermal growth
factor receptor (EGFR) occur in approximately 10–15 % of NSCLC cases in Caucasian patients
and approximately 30–40 % in East Asian patients [1,2]. The first- and second-generation EGFR
tyrosine kinase inhibitors (TKI), erlotinib, gefitinib, and afatinib, have been widely used in advanced
cases of adenocarcinoma presented with mutations in exon 19 and/or exon 21 [3,4]. However,
acquired resistance to these inhibitors frequently develops after a median of 8-12 months [5-7].
The common acquired EGFR mutations with clinical implications are exon 19 deletions (del19),
L858R mutation, and the T790M mutation [2]. Cell lines harboring these mutations have been used
for screening novel agents targeting these mutations [8]. The EGFR T790M mutation was present
in approximately 50 to 60 % of resistant cases [9,10]. The median survival is less than 2 years after
the emergence of T790M mutation [9]. Recently, the third-generation EGFR inhibitors, AZD9291
(osimertinib, mereletinib), CO-1686 (rociletinib), HM61713 (BI 1482694), ASP8273, EGF816 and
PF-06747775, have emerged as potential therapeutics to block the growth of EGFR T790M-positive
tumors [11-13]. More importantly, unlike the first- and second-generation EGFR TKIs, the thirdgeneration TKIs have a significantly increased potency for EGFR mutants than for wild-type EGFR.
AZD9291 (osimertinib, mereletinib, tagrisso)
AZD9291 is structurally different from the first- and second-generation EGFR TKIs. This
compound is an irreversible mutant-selective EGFR TKI. It is the only approved EGFR TKI currently
indicated for patients with metastatic EGFR T790M mutation-positive NSCLC [14]. AZD9291 has
been examined in the first-line treatment in an expansion cohort from AURA trial, doses of 80
or 160 mg/day were administered to 60 treatment-naïve patients with EGFR-mutated advanced
NSCLC at the time of inclusion [15]. The median age of the patients was 63.5, stable brain metastasis
was allowed. EGFR mutation subtypes included EGFR exon 19 deletion (37%), EGFR exon 21 L858R
(40%), other EGFR sensitizing mutations (3%) and T790M in 8% of patients. ORR at the cutoff date
was 70% (95% CI 57–81). A third of the patients had grade ≥3 adverse events, mainly including skin
rash and diarrhea. These results appeared to be promising but clearly preliminary.
An ongoing first-line phase III trial is comparing the efficacy and safety of AZD9291 (80 mg/day)
in combination with gefitinib or erlotinib in patients with common EGFR mutations. The primary
end point is PFS, and the secondary end points include assessment of PFS by pretreatment T790M
mutation status and by EGFR mutation subtype (exon 19 deletion or L858R) detected in circulating
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tumor DNA. Patients were allowed to cross over to AZD9291 after
disease progression in the control arm. Using EGFR mutant cell lines,
investigators discovered additional resistance mechanisms, such as
NRAS and KRAS mutations and over expression. A combination
of AZD9291 with the MEK inhibitor, selumetinib, was shown to
cause regression of AZD9291-resistant tumors in an EGFRm/T790M
transgenic model [16].

Osimertinib (AZD9291, TAGRISSO) was recently approved by
FDA for metastatic EGFR T790M mutation-positive NSCLC. The
other inhibitors are still in clinical development. However, new
agents are needed to overcome the C797S tertiary EGFR mutation.
New mutation will emerge sooner or later to pave the street for the
novel trends in treatment of refractory disease.

Rociletinib (CO-1686)
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