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Introduction

The EGFR p.(T790M) mutation is a frequent mecha-
nism of resistance towards first- (gefitinib, erlotinib) and
second- (afatinib) generation EGFR inhibitors. The third-
generation inhibitor osimertinib requires binding to
p-(C797) in the adenosine triphosphate (ATP) binding
pocket. Resistance to osimertinib can occur via the mu-
tation of this amino acid, for example, p.(C797S) in cis
with p.(T790M). However, other osimertinib-induced
EGFR mutations have been observed and guidelines for
subsequent treatment are lacking,

Case Report

A 36-year-old life-long nonsmoking Caucasian
woman presented in July 2012 with a history of cough
and dyspnea on exertion that had persisted for 2 years.
She was diagnosed with a T4N2MO non-small cell
adenocarcinoma with an EGFR exon 19 deletion. The
treatment trajectory and radiological images are shown
in Figures 1 and 2. After 2 months of treatment with
gefitinib, the cancer was restaged as T2aN2MO0. A
pneumonectomy of the right lung was performed
followed by adjuvant chemotherapy/radiation therapy
and completed in August 2013. Two months after
finishing radiation therapy, a chest computed tomo-
graphic (CT) scan revealed multiple small nodules in the
left hemithorax. The patient restarted gefitinib until
radiologic progression in September 2015. A re-biopsy
revealed adenocarcinoma with an EGFR exon 19

deletion and a ¢2369C>T p.(T790M) mutation. In
November 2015 she was enrolled in an osimertinib
compassionate-use program until July 2017 when a
chest CT showed worsening of the coarse nodular
parenchymal opacities. A liquid biopsy for circulating
tumor DNA sequencing (TST-15, Illumina, San Diego,
California) was obtained and revealed an EGFR triple
mutation: p.(E746_S752del) and p.(P794L) in cis with
p.(T790M). The p.(P794L) mutation was found in
approximately one-third of the reads containing
p-(T790M).

The neutral p.(P794L) mutation is located in the
hinge region of the ATP cleft and is a known mechanism
of resistance towards the discontinued irreversible EGFR
inhibitor carnetinib.’ Afatinib is clinically active in many
tyrosine kinase inhibitor-pretreated patients with
NSCLC harboring uncommon EGFR mutations. Heigener
et al.” have shown some activity of afatinib in patients
with tumors carrying T790M and exon 20 insertion
mutations. Protein modeling indicated that afatinib
can bind the EGFR p.(T790M)/p.(P794L) ATP cleft
(Fig 3). The calculated lower binding affinity and higher
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Figure 2. Medical imaging. (4) Computed tomography (CT) scan (November 20

T790M

Nov 2015

Journal of Thoracic Oncology Vol. 13 No. 9

1 Aug 2012 Jan 2013 Aug 2013 Sept 2015 July 2017
T4N2MO Pneumectomy, right Multiple nodi, left Radiologic progression CT progression
Stage 3B T2aN2MO ctDNA:

EGFR x19del Stage 3B Nov 2015 EGFR x19del
EGFR x19del

T790M / P794L in cis

Alive
Nov 2017

August 2017

Osimertinib Afatinib

duration, and changes of treatment.

12) with aright upper lobe lung mass after 4 months
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and before restarting gefitinib. Interval development of multiple small nodules in the left lung. (C) CTscan (August 2015) before
start osimertinib. Multiple small and intermediate size nodules in left lung. (D) CTscan (March 2017) disease progressionin left lung.
(E) Chest radiograph (July 2017) before start of afatinib. Coarse nodular parenchymal opacities in left lung. (F) Chest radiograph

(August 2017) at 1 month on afatinib. Nearly complete reduction of the nodul

ar parenchymal opacities in left lung.
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Figure 3. Modeling of afatinib and osimertinib binding to EGFR p.(T790M)/p.(P794L). EGFR p.(T790M)/p.(P794L) was built using
the PDB file 4124 structure as a template through the web-based SwissModel server.” Docking poses and binding affinity were
obtained with Smina, a fork from Autodock Vina.® Scorpion score is obtained by the sum of atoms contribution for the network of
interactions with the receptor.” (A) Afatinib (green) and (B) osimertinib (yellow) are shown to bind to the binding site of the
mutant p.(T790M)/p.(P794L) (blue). For comparison, wild-type EGFR is shown in purple (protein data bank code 4WKQ).

Table 1. Modeling Calculations for Binding of Afatinib and

Osimertinib to EGFR p.(T790M)/p.(P794L)

Compound  Binding Affinity (kcal/mol)  Scorpion Score
Afatinib -8.5 12.8
Osimertinib -7.0 9.2

Scorpion score (Table 1) suggests a stronger binding of
afatinib to EGFR p.(T790M)/p.(P794L) than osimertinib.
Therefore, we hypothesized that the p.(P794L) mutation
may not interfere with afatinib binding. The patient
started afatinib monotherapy 40 mg daily in August
2017 with a significant clinical and radiologic improve-
ment after 1 month of therapy, and was still alive 6
months after starting on afatinib. There was no need for
dose reduction and minimal irritated skin around toe-
nails resolved by applying Emo Cort cream.

Discussion

Plasma is a valuable source for mutation analysis
when a tissue biopsy cannot be procured. The moni-
toring of circulating DNA can detect different mutations
that are responsible for resistance to treatment. The
presented case of the tertiary EGFR p.(P794L) mutation
in cis with p.(T790M) shows a novel osimertinib-
resistance mechanism. Strategies for managing
osimertinib resistance in general are largely limited to
chemotherapy, but combinations of osimertinib with
gefitinib or erlotinib have been described for patients
who progress under osimertinib because of p.(C797S).*"
For our patient who developed osimertinib-resistance
via a non-p.(C797S) mechanism, we report a significant
clinical and radiologic response to second-generation
EGFR inhibitor afatinib, after failing gefitinib and
osimertinib during the first and second line of treatment,

respectively. The treatment is well tolerated and
continuous partial response to treatment is observed
(last visit: 6 months after start of third-line treatment).
Our results suggest that afatinib monotherapy has
some clinical activity for patients who fail osimertinib
due to a tertiary p.(P794L) mutation. However,
we cannot exclude that the response might be due to
heterogeneous resistance.
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