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Abstract

In non-small cell lung cancer (NSCLC), uncommon epidermal growth factor receptor
(EGFR) mutations are mutations other than Ex19 deletion and Ex21 L858R, which are
common mutations highly sensitive to EGFR-tyrosine kinase inhibitors. Afatinib, a
second-generation EGFR-tyrosine kinase inhibitor, has been shown to be effective in
patients with uncommon mutations. Dacomitinib, another second-generation EGFR-
tyrosine kinase inhibitor, has not previously been shown to be effective in patients with
uncommon mutations. Here, we report the efficacy of dacomitinib for uncommon EGFR
mutations in a 71-year-old woman diagnosed with metastatic lung adenocarcinoma with
uncommon EGFR mutation (Ex18 G719A). Afatinib was administered as the first-line
treatment, and a remarkable antitumor effect was observed. However, the tumor grew
after 14 months. Pemetrexed plus carboplatin followed by pemetrexed, docetaxel,
atezolizumab and S-1 were performed in sequence. Although approximately four years
had passed since the start of treatment, her physical condition was good. The patient
started dacomitinib as the sixth-line treatment. Lesions were markedly reduced and treat-
ment with dacomitinib was continued for 7.8 months. Dacomitinib is a possible treat-
ment option for NSCLC with uncommon mutations.
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an irreversible inhibitor that shows activity against the pan-
ErbB family, with activity against not only ErbBl1 (EGFR)

In non-small cell lung cancer (NSCLC), uncommon epider-
mal growth factor receptor (EGFR) mutations are those
other than Ex19 deletion and Ex21 L858R, which are com-
mon mutations and are highly sensitive to EGFR-tyrosine
kinase inhibitors (TKIs). Uncommon EGFR mutations are
infrequent, accounting for approximately 10% of total EGFR
mutations, and are very heterogeneous in patients with
NSCLC. Therefore, studies on the biological mechanisms of
these mutations are limited. Afatinib is a second-generation
EGFR-TKI that has been shown to be effective in NSCLC
patients with uncommon mutations." Dacomitinib is
another second-generation EGFR-TKI that, like afatinib, is

but also ErbB2 (HER2) and ErbB4 (HER4). Dacomitinib has
been previously reported to improve the survival of patients
with NSCLC harboring common EGFR mutations.” How-
ever, dacomitinib has not been shown to be effective in
patients with uncommon mutations.

CASE REPORT

A 71-year-old woman was diagnosed with metastatic lung
adenocarcinoma (cT4N3M1 stage IV) in March 2016. An
uncommon EGFR mutation (Ex18 G719A) was detected in
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specimens of the primary lesion using polymerase chain reac-
tion (PCR)-based molecular testing. Afatinib was adminis-
tered as the first-line treatment, and a remarkable antitumor
effect was observed. However, tumor growth was observed
after 14 months. PCR-based EGFR testing of the rebiopsy
specimen of the primary lesion revealed the originally
detected uncommon EGFR mutation. The patient received
four cycles of pemetrexed plus carboplatin followed by
16 cycles of pemetrexed as the second-line treatment. Several
courses of docetaxel, atezolizumab, and S-1 were subse-
quently performed in sequence. Before each treatment
change, PCR-based EGFR testing was performed using tissue
of the primary lesion or cell block of the malignant pleural
effusion. Ex18 G719X mutation was detected in all samples,
except once when no EGFR mutation was detected. Although
approximately four years had passed since the start of treat-
ment, the patient’s physical condition was good. We took
another biopsy from the growing primary lesion, and adeno-
carcinoma with the EGFR mutation (Ex18 G719X) was
detected. The patient started dacomitinib (45 mg per day) as
the sixth-line treatment. Lesions were markedly reduced after
the start of dacomitinib (Figures 1 and 2). The treatment cau-
sed paronychia, which worsened to grade 2 (Common Ter-
minology Criteria for Adverse Events v5.0). Approximately
three months later, the treatment became intolerable and was
withdrawn. The drug discontinuation improved paronychia,
but there was a slight increase in tumor growth. Dacomitinib
was restarted at a reduced dose of 30 mg per day. The lesion
shrank again, but significant progression of the primary lesion
was then detected by chest CT scan 236 days after the start of
treatment (Figure 2). Two cycles of nivolumab were then
administered. However, consciousness disorder due to

meningitis carcinomatosa appeared. PCR-based EGFR testing
was performed using cerebrospinal fluid; in addition to G719X
in Ex18, E709X mutation was also detected. The patient’s gen-
eral condition deteriorated significantly, which made it diffi-
cult to continue treatment, and she died two months after the
end of treatment with dacomitinib.

DISCUSSION

First-generation EGFR-TKIs are not effective for NSCLC
with uncommon EGFR mutations.” A multicenter phase I
trial reported the efficacy of osimertinib, a third-generation
EGFR-TKI, against NSCLC with uncommon EGFR muta-
tions other than T790M.* The effectiveness of afatinib
against tumors with uncommon mutations, except for
T790M and Ex20 insertion mutations, has been reported in
a combined post-hoc analysis, and better objective response
rate and progression-free survival was shown.' Recently
reported pooled analysis, which assessed the activity of
afatinib in 693 patients with uncommon EGFR mutation,
showed that afatinib is clinically effective.” Kobayashi et al.
showed that afatinib, as well as dacomitinib, another
second-generation EGFR-TKI, was active against Ba/F3 cells
with Ex18 G719X mutation in vitro.® Furthermore, read-
ministration with afatinib in advanced NSCLC harboring a
common mutation but without Ex20 T790M mutation is
considered a treatment strategy.” We chose to readminister
dacomitinib as a late-line treatment after standard chemo-
therapy for a case of NSCLC with Ex18 G719X mutation
that responded to afatinib and we observed a significant
therapeutic effect.

FIGURE 1 Computed
tomography (CT) scan showing the
primary lesion in the right upper lobe
(a) before starting dacomitinib and
(b) two months after starting
dacomitinib. Magnetic resonance
imaging (MRI) showing the largest
brain metastasis in the left brain
(c) before starting dacomitinib and
(d) two months after starting
dacomitinib
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FIGURE 2 Chest X-ray

(a) before starting dacomitinib,
(b) 71 days after starting
dacomitinib (immediately before
withdrawal of dacomitinib),

(c) 110 days after starting
dacomitinib (immediately before
restarting dacomitinib),

(d) 144 days after starting
dacomitinib, (e) 215 days after
starting dacomitinib, and (f)

236 days after starting dacomitinib

To our knowledge, this is the first report to show the
efficacy of dacomitinib for the treatment of NSCLC with an
uncommon EGFR mutation. However, there is insufficient
knowledge about the activity of dacomitinib against other
types of uncommon mutations, even in vitro. In the current
case, E709X mutation in Ex18, which had not been previ-
ously detected in the patient, was identified by testing of the
cerebrospinal fluid after dacomitinib became ineffective,
which could be the cause of resistance. The reason that
afatinib is effective against NSCLC harboring uncommon
EGFR mutations is not yet known. Sato et al. recently
suggested that ErbB2 participates in EGFR L861Q-driven
tumorigenesis and pan-ErbB inhibitors are likely to be effec-
tive.® Although this report suggested that second-generation
EGFR-TKI may be useful for uncommon mutations, cases
with uncommon mutations seem to be a heterogeneous
population, and future studies should examine the mecha-
nisms underlying individual mutations.

In conclusion, in this study we observed a remark-
able effect of dacomitinib for an advanced NSCLC
patient with an uncommon EGFR mutation. Our find-
ings suggest that dacomitinib may be a treatment option
for these patients.
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