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Case Report: Dacomitinib
is effective in lung
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EGFR mutation L747P and
brain metastases
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Due to the low incidence of rare EGFR mutation, its response to EGFR-TKI has
not been fully investigated. L747P is a rare EGFR mutation in EGFR exon 19.
Previous case reports showed that patients with EGFR L747P mutation
responded to afatinib treatment. However, we encountered a patient with
EGFR L747P who was resistant to afatinib but responded to dacomitinib. It is the
first case report of the effective application of dacomitinib in a patient with
L747P mutation and BMS, and the efficacy of BMS achieved PR.
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Introduction

Predictive biomarkers in advanced non-small-cell lung cancer (NSCLC) include
sensitizing epidermal growth factor receptor (EGFR) mutations, ALK rearrangements,
ROS1 rearrangements, BRAF V600E point mutations, METex14 skipping mutations,
NTRK1/2/3 gene fusions, and RET rearrangements (1). The presence of EGFR exon 19
deletion or exon 21 L858R mutation suggests a potential benefit from EGFR tyrosine
kinase inhibitor (EGFR-TKI) therapy; thus, these mutations are referred to as
sensitizing EGFR mutations. About 47.6% of NSCLC in Chinese populations harbor
somatic mutations in the tyrosine kinase domain of the EGFR gene, mostly consisting
of in-frame deletions of exon 19 (36.7%) and L858R substitutions in exon 21 (33.4%)
(2). However, because of the low incidence of rare EGFR mutation, its response to
EGFR-TKI has not been fully investigated. L747P is a rare EGFR mutation in EGFR
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exon 19. In previous case reports, patients with the EGFR
L747P mutation responded to afatinib treatment (3, 4).
Incidentally, we encountered a patient with EGFR L747P
who was resistant to afatinib. The patient ultimately
responded well to dacomitinib and had a significant clinical
benefit on developed BMS.

Case presentation

In April 2020, a 66-year-old Chinese woman with no
smoking history was found to have a pulmonary mass in the
right lower lobe of her lung by chest computed tomography (CT)
scan during physical examination. The patient was subsequently
hospitalized in the Department of Thoracic Surgery. Enhanced
CT scan of the chest revealed a nodular lesion on the lower lobe
of the right lung, the boundary is unclear, and the range of the
central plane is about 5.0 cm x 4.2 cm; enhanced CT of the
abdomen, emission CT bone scan, and brain magnetic
resonance imaging (MRI) showed that no distant metastasis
was found. After eliminating surgical contraindications by
perfecting preoperative examinations, on 12 May 2020, the
patient underwent thoracoscopic right lower lobectomy and
systemic lymph node dissection. Postoperative pathology
prompted invasive adenocarcinoma and postoperative staging
is stage pT2bN2MO IIIA. Next-generation sequencing (NGS)
was performed with panels covering nine lung cancer-related
genes (namely, ALK, BRAF, EGFR, ERBB2, KRAS, MET, NTRK,
RET, and ROSI1), and PD-L1 (Ventana SP263) expression
detection in tumor tissue paraffin section (30% neoplastic cell)
found EGFR exon 19 L747P mutation (EGFR NM_005228.3
Exonl19 ¢.2239_2240del TTinsCC p.L747P) (Figure 1) with a
mutation abundance of 14.21% and PD-L1 expression was
greater than 10% in tumor cells (TCs). After the operation, the
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patient did not receive any antitumor therapy due to
personal refusal.

On 14 July 2020, a CT scan was taken after the seizure of the
patient, and the result revealed brain metastases (BMS) in the
right frontal lobe of the brain, and then she accepted brain
radiotherapy, which started from 20 July 2020, with a dose of 500
cGy/f, once a day, five times a week, and a planned target volume
tumor absorbed dose (PTV DT) was 5000 cGy/10f.
Subsequently, the patient started oral afatinib 40 mg daily as
first-line therapy on 4 August 2020 (Figure 2A), and achieved
stable disease for 7 months until January 2021 (Figure 2B).

After experiencing dizziness and headache, the patient was
reexamined by brain MRI on 19 January 2021, which revealed a
new brain metastasis in the left occipital lobe (Figure 3A).
The patient refused radiotherapy, chemotherapy, and
immunotherapy, and started oral dacomitinib treatment with a
dose of 30 mg daily. After several days, the patient’s neurological
symptoms were significantly relieved. The patient underwent
MRI 2 months later, and found that the lesion was significantly
reduced, the efficacy achieved partial response (PR) (Figure 3B),
and follow-up MRI at 4 and 6 months showed that the lesion
continued to shrink and almost disappeared (Figures 3C, D).
The patient continued to receive dacomitinib until new right
parietal lobe brain metastases were identified on 23 June 2022
(the cutoff day, Figures 4A, B), and the progression-free survival
(PES) was 17 months (Figure 5). No obvious adverse reactions
have been observed during the patient’s medication.

Discussion

The L747P mutation in exon 19 of EGFR is rarely reported.
One reason may be that the PCR kits are commonly used in
clinical practice in most hospitals, and the results are used to
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FIGURE 1

Frontiers in Oncology

NGS panel results showed EGFR mutation L747P (2239-2240 TT>CC) in exon 19.
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Afatinib Brain metastase PD
base line after 4 months

FIGURE 2
Craniocerebral CT about clinical response to afatinib therapy at different times. (A) Baseline before afatinib treatment. (B) Brain metastases
progressive disease (PD) after 4 months.

FIGURE 3
Craniocerebral MRI about clinical response to dacomitinib therapy at different times. (A) Baseline before dacomitinib treatment. (B) Brain
metastases partial response (PR) after 2 months. (C) Brain metastases PR after 4 months. (D) Brain metastases PR after 6 months
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FIGURE 4
Craniocerebral MRI about clinical response to dacomitinib therapy at different times. (A) Brain metastases still PR after 12 months. (B) Brain
metastases PD after 17 months.

Brain metastasis

pT2bN2MO IIIA stage EGFR-L747P Brain metastases PD
Operation  Radiotherapy+afatinib Dacomitinib PR PD
2020.05.12 2020.07.14 2021.01.19 2021.03.29 2022.06.23
FIGURE 5

Treatment history and genomic results during the patient’s clinical course.
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guide doctors in treating patients. However, by using these
methods, the L747P mutation may be incorrectly identified as
19del or false-negative as wild type, resulting in incorrect
information for the guidance of clinical management (5, 6).
Compared with the PCR detection method, NGS detection can
more accurately identify the patient’s EGFR mutation, reduce
the misidentification of rare mutations, and provide more
information to guide the clinical treatment strategies.

Most EGFR mutations are highly sensitive to EGFR-TKI, but
some rare EGFR mutations, such as the L747P mutation, reduce
sensitivity to some EGFR-TKI due to their special conformation.
Yoshizawa’s study (7) use binding free energy calculations and
microsecond-timescale molecular dynamics (MD) simulations,
revealing that the L747P mutation considerably stabilizes the active
conformation through a salt-bridge formation between K745 and
E762, and markedly decreased the van der Waals interaction
between EGFR tyrosine kinase and gefitinib, resulting in resistance.

In the previous case report, patients with the uncommon
EGFR mutations L747P were resistant to both first-generation
(1G) and third-generation (3G) EGFR-TKI (7-11). Second-
generation (2G) TKI afatinib shows better antitumor activity
and achieved numerically longer PFS than that with 1G or 3G
TKIs (3, 4, 11). In the binding affinity to EGFR TKIs by kinetic
simulations, 1G TKIs (gefitinib, erlotinib, and icotinib) showed
the worst binding affinity to the p.L747P mutation, and 3G TKI
osimertinib showed moderate binding affinity. In contrast, the
2G TKIs (afatinib and dacomitinib) conferred the best binding
affinity. In the subsequent cellular kinase inhibition assay and
mice xenograft experiment, dacomitinib also achieved similar
results to afatinib. 2G TKI (afatinib and dacomitinib) showed a
lower IC5, value of Ba/F3 cell and A431 cell expressing p.L747P
compared with 1G or 3G TKIs (Table 1), indicating that
dacomitinib is likely to be as effective against L747P as afatinib
(7, 11).

Moreover, compared with afatinib, dacomitinib has potent
efficacy for the brain metastases. In the case series study of 14
central nervous system (CNS) metastasis in EGFR-positive
NSCLC patients, the objective response rate (ORR) was 92.9%
and the disease control rate (DCR) was 100% (12).. Another
study also achieved 100% DCR in eight CNS metastasis patients
(13). Therefore, dacomitinib may be more effective than afatinib
for CNS metastases in patients with L747P.

TABLE 1 Kinase inhibition activity of diverse EGFR TKIs against Ba/F3
and A431 p.L747P cell lines (7, 11).
IC5¢ (nmol)

A431 p.L747P Ba/F3 p.L747P

Gefitinib 147.3 45.3
Erlotinib 167.3 67
Afatinib 6.7 0.8
Dacomitinib 5.2 1.8
Osimertinib 80.9 12.6
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In few case reports (14, 15), osimertinib may have a certain
efficacy against EGFR L747P mutations, but in these cases,
osimertinib is only effective in first-line use, and there is no
clinical evidence that osimertinib can be effective after afatinib
resistance. Therefore, although osimertinib can also achieve
significant exposure in the brain, the treatment for L747P
mutation should still be based on 2G EGFR TKIs as far as the
existing conclusions are concerned.

In the present case, the patient had an EGFR L747P
mutation, and she paid more attention to the quality of life
and feared antitumor therapy, so she refused to accept
chemotherapy and radiotherapy for BMS and was only willing
to accept oral targeted therapy. We found that she was resistant
to afatinib but responded to dacomitinib and achieved PR on
brain metastases for 17 months.

Fortunately, dacomitinib worked well. This is the first case
report of the effective application of dacomitinib to patients with
L747P mutation, and also the first case report of the use of
EGFR-TKI to achieve PR efficacy in L747P mutation patients
with brain metastases.

Therefore, for L747P mutation patients with brain metastases,
we can consider applying the second-generation EGFR-TKI with
better effects on brain metastases like dacomitinib or using local
treatment such as radiotherapy. By the way, the patient still
refused chemotherapy but prepared for radiotherapy, and future
treatment options remain to be further discussed.

Conclusion

In summary, this case demonstrates that a regimen of
dacomitinib can achieve significant effects in patients with
EGFR L747P mutation after progression on afatinib, especially
in those who have brain metastases. This provides a new
therapeutic strategy for these patients.
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