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Background: Recent genome scale characterization of cancers identified overwhelming
numbers of novel, rare and uncharacterized somatic mutations, variance of unknown
significance (VUS), in non-small cell lung cancer (NSCLC). In order to make these
VUS data clinically useful, further functional and biological characterization of each
mutation is mandatory. In addition, development of novel strategies to overcome
mutation diversity of lung cancer is needed.

Methods: Using the large-scale prospective cohort data of the LC-SCRUM-Japan,
nationwide lung cancer clinical and the genomic characterization network in Japan, we
characterized the frequency and distribution of rare EGFR mutations in NSCLC and
the clinical course of the patients harboring these mutations. In addition, to perform
functional and biological characterization of each mutation, we created a Ba/F3 EGFR
minor mutation library. Furthermore, the in silico sensitivity prediction model has
been developed to demonstrate binding affinity of protein and drug compound and
applied to EGFR tyrosine kinase inhibitor with mutated EGFR.

Results: Of the 2164 NSCLC patients examined by LC-SCRUM-Japan, 113 (5.2%) har-
bored rare EGFR mutations. We found the diverse distribution of EGFR mutations
throughout the gene, the most frequent group included EGFR exon 20 insertion mutations
(52 cases). We clarified the sensitivity profile of the VUS to EGFR tyrosine kinase inhibitors.
Binding affinities calculated by the in silico sensitivity prediction model showed statistically
significant correlation (R2: 0.7425, p< 0.05) with the experimentally observed IC50 values.

Conclusions: These data may help in choosing or predicting the appropriate inhibitor
for lung cancer with VUS in EGFR, thereby contributing to the further development of
precision medicine. Here, we clarified the diversity of VUS in EGFR and provide novel
insights, via supercomputer utilized drug sensitivity prediction, in the cancer field.
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Background: BELIEF, a single-arm, phase 2 trial, showed a median (med) progression-
free survival (PFS) of 13.2 months (m) with erlotinib and bevacizumab in patients
(pts) with advanced EGFR mutated NSCLC (Rosell et al 2017). We prospectively and

longitudinally examined the evolution of sensitizing EGFR and p.T790M mutations, in
circulating free DNA (cfDNA).

Methods: Blood samples were collected at baseline (BaS), at time of response
(6w) and at progression (PD) and sent to a central laboratory. cfDNA was purified,
and EGFR mutations were analyzed with real-time PCR assay. The fully validated
assay is highly specific (>99%) and sensitive (76%) for EGFR sensitizing
mutations.

Results: As of 12 March 2018, at a med follow-up of 47m (IQR: 42, 59), 2 pts (2%) are
still on full protocol treatment, while 95 PFS events (87%) and 70 deaths (64%) have
occurred. The med PFS is 13.2m (95% CI: 10.3, 15.5), the med overall survival (OS) is
30.2m (95% CI: 23.1, 39.6) and the 2-year OS is 58.4% (95% CI: 48.2-67.2%). cfDNA
are available at BaS for 91 pts, at 6w for 72 pts and at PD for 58 pts. EGFR mutations
identified in blood were also originally found in tissue. 69 pts had cfDNA assessment
both at BaS and 6w. Med PFS was 19.1m for 24 pts without EGFR mutations in cfDNA
at BaS and at 6w, versus 12.6m for 43 pts with EGFR mutations detected in cfDNA at
BaS, but not at 6w (p¼ 0.019). 46 pts had the 3-pronged assessments (BaS, 6w, PD).
The med PFS for the BaS negative group that remained negative at PD was 17.4m (12
pts), while for the BaS positive group that converted to negative at 6w and remained
negative at PD was 13.1m (7pts; p¼ 0.72). For those BaS positive who converted to
negative at 6w, but later became positive again at PD, the med PFS was 10.6m
(p¼ 0.20). At PD, 41% of pts harbored T790M. For pts with BaS EGFR mutations, the
med PFS was 13.4m (16 pts) in those without T790M, and 9m (17 pts) for the T790M
mutated at PD (p¼ 0.14).

Conclusions: These data suggest the absence of sensitizing EGFR mutations in cfDNA
at BaS confers significantly better PFS than in pts with EGFR mutant cfDNA. A trend of
shorter PFS is seen in the subgroup of pts with BaS EGFR mutant cfDNA, from whom,
at PD, EGFR mutations were again detected. EGFR mutant cfDNA could be an indica-
tor for co-occurring oncogenic events and the use of cfDNA exome platforms should
be encouraged.
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Background: In lung adenocarcinoma, activating mutation of EGFR (aEGFR) and
EGFR-T790M can coexist. T790M confers resistance to 1st and 2nd generation TKIs, the
standard 1st line treatment. T790M may also be observed at diagnosis (preT790Mþ) in
0,5-3% cases using standard techniques and up to 30% with highly sensitive ones. FDA
and EMA approved osimertinib, a 3rd generation TKI overcoming T790M resistance,
for 2nd-line in patients T790Mþ. Recently FDA approved it for 1st-line of aEGFRþ
metastatic disease. Current guidelines make no distinction in aEGFR patients with or
without preT790Mþ. In the osimertinib era it becomes important to detect properly
T790M at diagnosis and to define the best strategy for preT790Mþ. The aim of this
study was to find differences in terms of survival and response rate between
preT790Mþ and wild-type for T790M (WT), detecting T790M with a highly sensitive
technique.

Methods: We selected aEGFRþ lung adenocarcinoma who received 1st or 2nd genera-
tion TKI in 1st line treatment in our Institution. We reanalyzed the tumor samples of
the diagnosis with RainDrop Digital PCR. For statistical analysis we used Kaplan-
Meyer method and log-rank test.

Results: We analyzed tumor samples of 28 subjects. At diagnosis, all were wild-type for
T790M with standard techniques. With RainDrop Digital PCR, preT790Mþwere
28,6% (n¼ 8). In� 2nd lines 50% of preT790Mþ and 30% of WT received osimertinib,
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according to T790M detection after progression. 1-yr and 2-yr survival were, respec-
tively, 100% and 89% for preT790Mþ; 68% and 60% for WT. Median OS (mOS) of
preT790Mþwas not reached at the end of followup and 32.7 months for WT
(p¼ 0.098). There were no differences in mOS stratifying by osimertinib use the study
population (p¼ 0.792) and preT790Mþ subgroup (p¼ 1.000). RR was 87,5% for
preT790Mþ, 60% for WT (p¼ 0.241). Median PFS was 10,4 months for preT790Mþ,
13.3 months for WT (p¼ 0.721).

Conclusions: Our data, with the limits of the small sample size, show that the coexis-
tence at diagnosis of aEGFR and T790M is not negligible. PreT790Mþ tumors could
represent a more indolent disease. Further studies are needed to define the optimal tim-
ing for osimertinib in these patients.

Legal entity responsible for the study: University of Pisa, Italy.

Funding: Has not received any funding.

Disclosure: All authors have declared no conflicts of interest.

1424P The plasma ctDNA monitoring during epidermal growth factor
receptor-tyrosine kinase inhibitor (EGFR-TKI) treatment in patients
with EGFR mutant non-small cell lung cancer (JP-CLEAR trial)

K. Usui1, T. Yokoyama2, A. Kisohara3, Y. Mori4, Y. Takeda5, H. Ishida6, N. Kusano7,
K. Kishi8, U. Katsushima9, T. Kuwako10, H. Aono11, Y. Shikama12, K. Minato13,
H. Matsushima14, K. Uemura15, Y. Ohashi16, H. Kunitoh17

1Division of Respirology, NTT Medical Center Tokyo, Tokyo, Japan, 2Department of
Respiratory Medicine, Kyorin University Hospital, Tokyo, Japan, 3Division of Respirology,
Kasukabe Medical Center, Saitama, Japan, 4Division of Respiratory Medicine, Iwate
Prefectural Central Hospital, Iwate, Japan, 5Department of Respiratory Medicine,
National Center for Global Health and Medicine, Tokyo, Japan, 6Division of Medical
Oncology, Showa University School of Medicine, Tokyo, Japan, 7Department of
Respiratory Medicine, Fujisawa City Hospital, Kanagawa, Japan, 8Department of
Respiratory Medicine, Toranomon Hospital, Tokyo, Japan, 9Department of Medical
Oncology, Kansai Electric Power Hospital, Osaka, Japan, 10Department of Respiratory
Medicine, National Hospital Organization Shibukawa Medical Center, Gunma, Japan,
11Respiratory Medicine, Mitsui Memorial Hospital, Tokyo, Japan, 12Department of
Respiratory Medicine, Showa University Fujigaoka Hospital, Kanagawa, Japan,
13Department of Respiratory Medicine, Gunma Prefectural Cancer Center, Gunma,
Japan, 14Department of Respiratory Medicine, Japanase Red Cross Saitama Hospital,
Saitama, Japan, 15Division of Biostatistics and Bioinformatics, Interfacluty Initiative in
Information Studies, The University of Tokyo, Tokyo, Japan, 16Department of Integraded
Science and Technology, Chuo University, Tokyo, Japan, 17Department of Medical
Oncology, Japanese Red Cross Medical Center, Tokyo, Japan

Background: Approximately 60% of EGFR mutant non-small cell lung cancer
(NSCLC) patients treated with first/second generation EGFR-TKIs will acquire resist-
ance by the T790M mutation. Since osimertinib, a third generation EGFR-TKI, is active
for NSCLC with T790M, re-biopsy to examine the T790M status at the disease progres-
sion is necessary to administer osimertinib adequately. T790M monitoring in patients
receiving EGFR-TKIs by plasma ctDNA could give valuable clinical information.

Methods: Patients with advanced or post-operative recurrent NSCLC with the sensitive
EGFR mutations who receive the first EGFR-TKI treatment are eligible. Plasma samples
at the baseline and the several timings of the disease are analyzed for EGFR mutation
status using Cobas EGFR Mutation TestVR .

Results: Between September 2016 and March 2017, 122 patients at 15 institutions in
Japan were enrolled. Total 1291 plasma samples from 121 patients were analyzed for
EGFR mutation status at March 2018. At the baseline, the sensitive EGFR mutation
(Ex19 del 14, L858R 15) was detected in 29 (23.9%) of 121 patients and the resistant
EGFR mutation T790M was detected in 3 (2.5%) patients. During the follow up period,
63 (52.1%) patients experienced disease progression and 62 (51.2%) stopped the first
EGFR-TKI treatment. Twenty-one (17.5%) patients showed T790M in plasma ctDNA.
Median time from the first EGFR-TKI treatment to the detection of T790M in plasma
ctDNA was 441 days. Although 30 patients received re-biopsy to examine the EGFR
mutation status at the disease progression, T790M was detected in only eight (22.2%)
of the 36 re-biopsied materials. Seven (87.5%) of the eight patients who showed T790M
in the re-biopsied materials received osimertinib, whereas 12 (57.1%) of the 21 patients
with T790M detection in plasma received osimertinib, 4 (19.0%) continued the first
EGFR-TKI, and 4 (19.0%) received platinum-based chemotherapy.

Conclusions: Although ctDNA monitoring during the EGFR-TKI treatment is useful,
further investigation is necessary to elucidate the efficacy of osimertinib treatment
based on the T790M detection in plasma ctDNA.
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Background: We conducted a trial evaluating the efficacy of low-dose erlotinib (ERL)
in frail patients with EGFR-mt non-small cell lung cancer (NSCLC). The primary end-
point was met, with the objective response rate (ORR) of 60% (2018 ASCO Abstr.
9063). Previously, it has been reported that ABCB1 genetic polymorphisms affect phar-
macokinetics (PK) of ERL and associated adverse events. We investigated ERL plasma
concentration and efficacy, as well as the effects of ABCB1 genetic polymorphisms in
the patients who participated in this trial.

Methods: Frail patients with EGFR-mt NSCLC who had not undergone chemotherapy
were enrolled and administered 50 mg of ERL. Blood samples were collected prior to
treatment for ABCB1 genetic polymorphism testing and at 15 days (67 days) after ini-
tiating ERL administration to measure steady-state trough values. The samples were
analyzed at the central laboratory. Plasma concentration was measured with a high-per-
formance liquid chromatograph-tandem mass spectrometery and ABCB1 gene poly-
morphism analysis using the i-densyTM genetic testing platform.

Results: Of the patients who participated in the trial between December 2014 and April
2017 (n¼ 80), ERL plasma concentration could be measured in 48 patients (males/
females 17/31; median age 80 (range 49-90); PS 0-1/2/3-4 35/7/6) and genetic analysis
in 45 patients. The ORR for low-dose ERL in the 48 patients was 62.5% (CR/PR/SD/
PD/NE 1/29/12/3/3), and the median plasma concentration was 685 ng/ml (range 153-
1950). ABCB genetic polymorphism analysis results were: C3435T; TT/non-TT 7/38,
G2677T/A; TT/non-TT 7/38, C1236T; TT/non-TT 17/28, with all-TT/others: 5/40. The
plasma ERL concentrations did not differ according to response: median plasma con-
centrations (ng/ml) of CRþPR/SD/PD cases were 701/737/590, p¼ 0.435. Genetic
polymorphisms were not correlated with ERL PK, nor were they associated with diar-
rhea (p¼ 0.202) or rash (p¼ 0.29) by Mann-Whitney tests.

Conclusions: In this trial, no clear correlation was observed between ERL PK and effi-
cacy. In frail patients, low-dose ERL administration of 50 mg is effective and safe,
regardless of ABCB genetic polymorphisms.
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