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Abstract: EGFR-tyrosine kinase inhibitors (TKIs) have revolutionized the treatment for
NSCLC. However, acquired drug resistance often occurs after treatment with EGFR-TKIs.
EGFR T790M and C797S mutations are the most common resistance mechanism in patients
who failed from first- and third- generation EGFR TKI treatments, respectively. However,
there is no standard of care for NSCLC harboring EGFR T790M and C797S in-cis. The
present case reports a 69-year-old Chinese man with advanced NSCLC harboring EGFR
exon 19-deletion, T790M, cis-C7978S, and HER2 amplification who was heavily pre-treated.
The patient was then given a combination of afatinib and apatinib and achieved a PFS of
more than 10 months. This case showed that afatinib plus apatinib may be a promising
therapy for patients with EGFR 19Del-T790M-cis-C797S mutant and HER2 amplified
NSCLC.
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Introduction
Lung cancer remains the leading cause of cancer-related death worldwide.'
Epidermal growth factor receptor (EGFR)-tyrosine kinase inhibitors (TKI) have
become the first-line choice for treating patients with advanced non-small-cell lung
cancer (NSCLC) harboring EGFR activating mutations. Unfortunately, most of
these patients inevitably experience acquired resistance within less than one year.”
The most common acquired mutation EGFR C797S, which occurs in exon 20,
mediates the resistance to second-line osimertinib treatment in 10-26% of cases.
However, there is no further clear-cut therapeutic option targeting this mutation to
date.

Here, we report a heavily pre-treated metastatic NSCLC patient with EGFR
19Del-T790M-cis-C797S and HER?2 benefited from
a combination therapy of afatinib and apatinib.

amplification, who

Case Presentation

A 69-year-old man, a never-smoker, presented to our clinic with back and lower
limb pain in January 2013. The treatment history of the patient is summarized in
Figure 1. Positron emission tomography/computed tomography (PET/CT) scan
showed a left-lobe lung lesion with mediastinal lymphadenopathy and multiple
bone metastasis (Figure 2A). Through a transbronchoscopic lung biopsy, he was
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Figure | Diagram of the course of disease management.

diagnosed with lung adenocarcinoma at stage IV. The
patient was initially treated with chemotherapy with peme-
trexed and cisplatin in the first line and paclitaxel liposome
(a dosage form of paclitaxel which is different from nab-
paclitaxel) and carboplatin in the second line. He achieved
progression-free survival (PFS) of 16 months in total. In
August 2014, the patient experienced progressive disease
(PD) (Figure 2B). The patient did not have any tissue or
liquid biopsy when progressed and his primary lung tissue
was subjected to an EGFR alteration test which showed
a deletion in EGFR exon 19. He was subsequently admi-
nistered with icotinib as third-line treatment in
October 2014. Icotinib is an EGFR-TKI and had been
approved for treating EGFR-mutant NSCLC by National
Medical Products Administration (NMPA) in China in
2011. He achieved partial response (PR) based on
Response Evaluation Criteria in Solid Tumors 1.1
(RECIST 1.1) with a PFS of 13.5 months (Figure 2C and
D). Then he was switched to gemcitabine and nedaplatin
for 4 cycles and achieved SD with a PFS of 7.5 months.
On August 1, 2016, the disease progressed again and
genetic testing indicated EGFR T790M was positive. The
patient was subsequently treated with Osimertinib. After 1
month, the patient achieved PR (Figure 2E and F) and
lasted for 16 months. After progression, he was switched
to vinorelbine in combination with lobaplatin and experi-
enced PD 2.5 months later (Figure 2G).

Subsequently, plasma and biopsy tissue samples of the
patient were subjected to capture-based targeted sequen-
cing using a panel consisting of 168 cancer-related genes
(Burning Rock Biotech, Guangzhou, China), which
revealed EGFR 19 del and EGFR T790M in both plasma

and tissue samples. In addition, EGFR C797S in cis with
the EGFR T790M was only detected from plasma, while
HER?2 (ERBB?2) amplification with a copy number of 3.5
was only observed in the tissue sample (Figure 3). In
April 2018, afatinib combined with apatinib was adminis-
tered and the patient achieved PR (Figure 2H) with a PFS
of more than 10 months.

In February 2019, the patient experienced PD with an
enlargement of the left lobe mass (Figure 2I). The fiber-
optic bronchoscopy biopsy and molecular testing were
performed again. The result showed the retention of
EGFR 19 del and T790M without HER2 amplification in
tumor tissue, and EGFR 19Del-T790M-cis-C797S in
plasma. On April 1, 2019, the treatment regimen was
switched to albumin-bound paclitaxel and PD! inhibitor
toripalimab for 4 cycles. During the treatment, the patient
had no severe adverse effects. After 2.5 months of treat-
ment, the patient achieved PR (Figure 2J). However,
because of the economical difficulty, the treatment was
terminated. The patient passed away in September 2019
with an OS (overall survival) of 80 months.

Discussion

Despite the success of osimertinib both in the first-line
and second-line treatment settings in the presence of the
EGFR T790M mutation, acquired resistance inevitably
occurs and thus limits a prolonged clinical benefit
achieved with this drug. The most common acquired ter-
tiary EGFR mutation is EGFR C797S. Importantly, the
allelic context in which C797S is acquired has potential
implications for treatment. It is known that the patients
with EGFR T790M and cis-C797S are resistant to all
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Figure 2 (A) Baseline CT Scan at diagnosis in Jan, 2013. (B) PD on chemotherapy in Aug, 2014. (C) PR after icotinib treatment in Feb, 2015. (D) PD on icotinib in Dec,
2015. (E) PR after osimertinib treatment in Sep, 2016. (F) PD on osimertinib in Dec, 2017. (G) PD on chemotherapy in Apr, 2018. (H) PR after the combined treatment of
afatinib and apatinib in Nov, 2018. (I) PD on afatinib combined with apatinib treatment in Feb, 2019. (J) PR on albumin-bound paclitaxel and toripalimab treatment in Jul,

2019.
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Figure 3 The distribution of gene copy number (purple blot: HER2 (ERBB2) amplification). Gene copy number variation (CNV) was identified based on the depth of
coverage data of capture intervals. Because of GC content and target probe density, the coverage depth was corrected for the sequencing bias, and the average coverage of
all capture regions was calculated as internal control. Gene amplification was defined when it met the following three criteria: |. Gene copy number is equal or greater than
2.75; 2. The adjusted coverage depth of the gene in tumor samples is higher than internal control significantly (z-test). 3. The coverage of the whole gene region is

significantly higher than internal control (t-test).

EGFR-TKIs alone as well as combined.** Only some case
reports showed that brigatinib combined with bevacizu-
mab could be an effective treatment strategy and prolong
the survival outcomes with NSCLC harboring EGFR
C797S in cis with EGFR T790M.>”" On the other hand,
it has been reported that HER2 amplification is identified
in 2% of patients who have acquired resistance to second-
line Osimertinib.® In our case, we detect EGFR T790M-cis
-C797S in plasma and HER2 amplification in tumor tissue
that may both contribute to osimertinib resistance. The
differences of NGS results between plasma and tumor
tissue may attribute to the heterogeneity of tumors cells,
which could be a key point in personalized medicine in
treating patients with lung cancer.’

Afatinib, as an irreversible inhibitor for both EGFR
and HER2, showed potent anti-tumor activity in HER2
amplified lung cancer cells in vitro and in vivo.'® A case
report described a patient, who had developed HER?2
amplification after gefitinib progression, showed partial
response with afatinib treatment.'’ Another patient with
coexistent HER2 amplification and mutation received afa-
tinib treatment and achieved PR with a PFS of 7 months.'?
Although there were studies demonstrating afatinib had
limited efficiency in treating HER2 aberrant NSCLC,"?
afatinib was still a treatment option in heavily pre-
treated NSCLC patients with HER2 amplification.
Apatinib, a small molecule TKI against VEGFR-2, was

reported to prolong PFS when combined with EGFR-TKI
with acquired EGFR-TKI
Moreover, a study demonstrated osimertinib combined

in patients resistance.'*
with apatinib increased growth inhibition of lung cancer
cells in vitro and in vivo, and three patients with EGFR
T790M lung adenocarcinomas responded to the combina-
tion therapy of osimertinib and apatinib after osimertinib
single-agent failure, with PFS of 5-7 months.'” In our
case, the combinatorial therapy of afatinib and apatinib
was effective for pulmonary adenocarcinoma in the pre-
sence of EGFR C797S-cis-T790M and HER2 amplifica-
tion after osimertinib failure and the disease remained
stable for 10 months. However, therapeutic options for
NSCLC patients with EGFR C797S-cis-T790M and
HER? amplification remain largely unknown and more
research regarding the combination of afatinib and apati-
nib is needed.

Conclusion

In summary, our findings provide the first clinical evidence
that afatinib plus apatinib may be a promising therapy for
patients with EGFR C797S-T790M-19Del mutant and
HER?2 amplified NSCLC. After the failure of osimertinib
treatment, dynamically monitoring through NGS provides
important implications and possible opportunities for tar-
geted therapy to overcome osimertinib resistance and pro-
long the survival of the patient.
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Abbreviations

EGFR, epidermal growth factor receptor; TKI, tyrosine
kinase inhibitor; NSCLC, non-small cell lung cancer;
PFS, progression-free survival; PR, partial response; OS,
overall survival; PD, progressive disease; SD, stable dis-
ease; PD1, programmed cell death protein 1; HER2, recep-
tor tyrosine-protein kinase erbB-2; VEGFR-2, vascular
endothelial growth factor receptor 2; NMPA, National
Medical Products Administration.
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