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Background: Pleomorphic Lung Carcinoma (PC) is a rare subtype of NSCLCs poorly
responsive to systemic therapy. It is a heterogenous tumour with both epithelial and
sarcomatoid components. MET variants are targetable aberrations and have recently
been reported to be more frequent in PCs. The relationship between MET and PD-L1
expression is not well understood. We determined PD-L1 expression in PCs and its
relationship with MET variants.

Methods: 80 cases of pleomorphic carcinoma were identified from the biobank and
diagnostic archives of Royal Brompton Hospital and Imperial College Healthcare NHS
trust. DNA was isolated for determination of a. MET copy number by digital droplet
PCR (ddPCR) and b. Genomic MET aberrations by NGS. IHC of PD-L1 (28-8) with %
positive cells were scored by two pathologists independently and>49% tumour stain-
ing was defined as high.

Results: 78 cases were evaluated for PD-L1 status with a median score of 44%. 23/63
(36%) cases had MET CN of> 2.2. METex14 splice variants were identified in 5/73
(7.2%) cases. 2/73 (2.7%) cases had deleterious MET mutations. By MET CN status:
low/normal MET CN (<2.3) median PDL1 expression was higher (50%) than in high
MET CN (>¼2.3: 37.5%; P¼ 0.18). This translates into a significantly fewer number
of high PD-L1 expressors (>49%) in cases with high MET CN (>2.2; P¼ 0.06; Table).
There was no significant difference in PDL1 expression between MET mutation vs.
wild-type (P¼ 0.9).

Conclusions: PCs have high levels of PD-L1 expression. There is an inverse relationship
between MET CN and PD-L1 expression. This has implications when using checkpoint
inhibitors for cases with MET copy number gain in NSCLC. Further evaluation is needed
to better understand response to checkpoint inhibitors of PC cases with MET CN gain.
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Background: The ground-breaking advent of immunotherapy in the oncologic arena
still leaves uncovered the identification of valid prognostic and predictive biomarkers.
To this aim, we advanced the hypothesis that intersecting the tumor immune

microenvironment (TIME) with high-throughput extracted radiomic features may
identify NSCLC patients with distinct clinical outcome.

Methods: We enrolled 60 surgically resected NSCLC patients. TIME was assessed by
the quantitative evaluation of PD-L1 levels and an extensive morphometric analysis of
Tumor Infiltrating Lymphocytes (TILs). From each CT scan, in addition to semantic
characteristics, 841 radiomic features were extracted through an open-source (3d
Slicer) software. Radiomic variables were subjected to statistical analysis to test their
correlation with tissue immune profiles and survival outcome.

Results: A cluster of 3 patients (A) displaying oppositely regulated radiomic features
was identified by an unsupervised hierarchical model. Compared to the remaining
cases, cluster A had a significantly reduced (p< 0.01) OS (13 vs 33 mos.) and DFS (11
vs 25 mos.) and shared similar semantic imaging characteristics (no effect on paren-
chyma and subsolid texture) and a desertic TIME (PD-L1low and TILslow). Radiomic
variables from cluster A were then compared to those extracted from patients matched
for both desertic TIME and qualitative CT parameters but with favorable survival out-
come (cluster B). By applying signal-to-noise ratio and T-test, the most significant
oppositely regulated wavelet features (p< 0.0001) in the two clusters were Large
Dependence Emphasis, Busyness, Cluster-Tendency and Gray Level Variance. The
detailed analysis of corresponding TIME revealed that PD-1-to-CD8 ratio was the only
immunophenotypic parameter differentially expressed by the two prognostic classes.

Conclusions: Higher order radiomic features associated with specific TILs phenotype
may enclose a radiologic signature with prognostic impact on NSCLC.
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Background: Adequate and timely testing for molecular alterations in NSCLC is neces-
sary to enable treatment with tyrosine kinase inhibitors (TKI) when a certain mutation
or rearrangement is present. On a nationwide basis, we aimed to assess the performance
of molecular testing for EGFR and/or KRAS mutation, and ALK and ROS rearrange-
ment in a cohort of metastatic NSCLC.

Methods: All stage IV non-squamous NSCLC from 2013 and 2015 were identified from
the Netherlands Cancer Registry and matched to the Dutch Pathology Registry
(PALGA). Using information extracted from pathology reports, proportions of tumors
tested for EGFR and/or KRAS and ALK, and in 2015 also for ROS, within 3 months
after diagnosis, were determined, and variation between 48 laboratories was assessed.
In a best practice session with 4 laboratories with highest testing proportions, we tried
to identify a process for the best possible flow and highest possible testing proportions.

Results: In total, 6,619 tumors were included (2013: N¼ 3,195; 2015: N¼ 3,424). In
2013, EGFR and/or KRAS testing was performed in 73.1% (variation between laborato-
ries 30.6% to 91.7%) and was significantly higher in 2015: 78.9% (40.0% to 91.0%). Of
the EGFR/KRAS wildtype (wt) tumors, 49.5% underwent ALK testing in 2013 (6.3% to
100%) and 77.4% in 2015 (32.5% to 100%), which was significantly higher. ROS testing
was performed for 50.9% (0% to 100%) of the EGFR/KRAS wt tumors from 2015. In
2015, 6, 7 and 13 laboratories tested significantly less often for EGFR/KRAS, ALK and
ROS, respectively, than the national proportion. Insufficient tissue was the most stated
reason for not testing. The best practice session showed that, among other, dedicated
specialized personnel, good communication with short lines, and a work culture of crit-
ical openness and honesty are essential for adequate molecular testing.

Conclusions: Although molecular testing proportions were significantly higher in
2015, improvement remains possible in some laboratories/hospitals, considering that
some patients were possibly unjustly not eligible for TKI. Feedback on molecular testing
performance was sent to individual laboratories, so they can review, and, if needed,
improve their practice.
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Background: FRa is present on the cell surface, mediates its intracellular transport via
receptor-mediated endocytosis, and is also involved in cell division. FRa is expressed at
high levels on various cancer cells, and it is considered that FRa could be a potential
therapeutic target in FRa-expressing cancers.

Methods: We investigated the correlations between FRa expression in tissue microar-
ray (TMA) constructed from surgical specimens of lung adenocarcinoma (LADC) and
clinicopathological features including EGFR mutation retrospectively. Two TMA cores
per a resected LADC specimen were created using TMA Master (3DHISTECH,
Budapest, Hungary) at National Cancer Center Hospital between January 2007 and
November 2016. Based on previous studies, if the percentage of stained tumor cells was
greater than or equal 5%, FRa was considered as positive, and if H-score was more than
or equal 60 (range, 0-300), FRa was considered as high expression.

Results: Overall, 466 TMA cores created from 233 patients who underwent surgery for
LADC were evaluated; FRa positive expression (FRa-pos)/negative (FRa-neg), 222/11;
FRa high expression (FRa-HE)/low (FRa-LE), 190/43, respectively. 124 patients
(53.2%) were with EGFR mutation. The median H-scores of FRa expression, rates of
FRa-pos, and rates of FRa-HE for EGFR mutation and wild type were 159/104
(p¼ 0.0002), 97.6/92.7% (p¼ 0.077), and 88.7/73.4% (p¼ 0.0026). The median dis-
ease free survival (months) were 18.7/23.3 (p¼ 0.30) for FRa-pos/neg and 20.2/12.8
(p¼ 0.42) for FRa-HE/LE, respectively. The median overall survival were 92.9/not
reached (p¼ 0.42) for FRa-pos/neg and 92.9/96.4 (p¼ 0.42) for FRa-HE/LE, respec-
tively. FRa expression was not considered as a prognostic factor in LADC. 82 patients
with EGFR mutation received EGFR-TKI after recurrence (FRa-pos/neg, 79/3; FRa-
HE/LE, 71/11). Overall response rates and median progression free survival (months)
of EGFR-TKI were 59.2/66.6% (p¼ 0.80) and 16.1/11.5 (p¼ 0.016) for FRa-pos/neg;
61.8/45.5% (p¼ 0.31) and 16.2/13.2 (p¼ 0.95) for FRa-HE/LE, respectively.

Conclusions: FRa expression was significantly higher in LADC with EGFR mutation
than that with wild-type. The efficacy of EGFR-TKI was better in FRa-pos than in FRa-
neg.
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Background: Circular RNAs (circRNA), a subclass of noncoding RNA characterized by
covalently closed continuous loops, play emerging roles in tumorigenesis and aggres-
siveness. Somatic copy number variations (CNV) may drive cancer progression
through both coding and noncoding transcripts. In lung adenocarcinomas, tumor stage
is positively correlated with the proportion of CNV. CNV-associated circRNAs in lung
cancer have rarely been reported.

Methods: To identify critical circRNAs that contribute to lung adenocarcinoma pro-
gression, ribosomal RNA-depleted RNA sequencing was performed in 5 paired lung

adenocarcinoma tissues and adjacent non-tumor tissues. Maltose-binding protein
(MBP)-affinity purification and RNA immunoprecipitation (RIP) were used to iden-
tify RNA-binding proteins (RBPs) that were associated with circXPO1. Patient-derived
xenograft (PDX) models were performed to assess the clinical benefits of targeting
circXPO1.

Results: By integrating bioinformatics analyses of alerted circRNAs and focal CNV in
lung adenocarcinoma, we identify a proto-oncogenic circular RNA (circXPO1), pro-
duced from the XPO1 gene at 2p15 amplicon. CircXPO1 was overexpressed in lung
adenocarcinoma tissues and promoted proliferation and tumorigenesis of lung adeno-
carcinoma. Our mechanistic studies indicated that circXPO1 functions, at least in part,
through its interaction with IGF2BP1. CircXPO1 epigenetically upregulated b-Catenin
expression in lung adenocarcinoma cancer cells by interacting with IGF2BP1 to pro-
mote the stabilization of b-Catenin. Intratumor injection of cholesterolconjugated
siRNA specifically targeting circXPO1 inhibited tumor growth in a patient-derived
lung adenocarcinoma xenograft model.

Conclusions: In summary, our study identified a CNV-associated circular RNA,
circXPO1, which is overexpressed in lung adenocarcinoma tissues, due to the amplifi-
cation of 2q15 locus, promotes proliferation and tumorigenesis of lung adenocarci-
noma via interacting with IGF2BP1 and subsequently promote the stabilization of b-
Catenin. Meanwhile, understanding the precise role of circXPO1 provides a novel ther-
apeutic strategy for lung adenocarcinoma in the sight of circular RNAs.
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Background: Somatic mutations of the gene encoding epidermal growth factor recep-
tor (EGFR) are detected in approximately 30%–50% of patients with non-small cell
lung cancers (NSCLC), so detection of EGFR mutation is the pivotal step of treatment
in patients with advanced NSCLC. However, difficulty in obtaining sufficient tissue
and bias from the heterogeneity of the tumor samples are the major obstacles.
Although analyzing EGFR with circulating tumor DNA (ctDNA) in plasma is a break-
through, accuracy is the problem in variable methods. Peptide nucleic acid (PNA)
clamping-assisted fluorescence melting curve analysis (PANAMutyperVR ) is a novel and
highly sensitive method of detecting EGFR mutation in tumor tissues. This study was
designed to evaluate PANAMutyperVR for detecting EGFR mutation with ctDNA of
patients with lung cancer.

Methods: EGFR mutation status detected by PNA clamp with tissue samples and by
PANAMutyperVR with ctDNA was compared. Tissue biopsy was done in 158 patients
with lung tumor, in which 23 cases were excluded and 135 cases were enrolled. All the
plasma samples of the cases with mutant EGFR in tissue samples were verified by an
already known highly sensitive method of droplet digital polymerase chain reaction
(ddPCR).

Results: EGFR mutation rate was 23.0% (31/135) in overall patients. The concordance
rate of tissue and plasma samples was 91.9% (124/135). The sensitivity, specificity, neg-
ative predictive value, and positive predictive value were 64.5%, 100.0%, 90.4%, and
100.0%, respectively, according to the tissue samples as a standard.

Conclusions: PANAMutyperVR method was not inferior to ddPCR for the detection of
EGFR mutation including T790M with ctDNA. These results suggest that the detection
of EGFR mutation status using ctDNA in plasma by PANAMutyperVR is a feasible test
prior to tissue biopsy.
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Background: Tumor Treating Fields (TTFields) are a clinically approved anti-mitotic
treatment modality delivered via noninvasive application of low intensity, intermediate
frequency, alternating electric fields. In this study, we evaluated whether TTFields-
induced cell death can be perceived as immunogenic.

Methods: Human and murine lung carcinoma cell lines were treated with TTFields
using the inovitro system. Immunogenic cell death was evaluated by changes in the lev-
els of calreticulin (CRT) on the surface of treated cells, phosphorylation of the transla-
tion initiation factor eIF2a, and secretion of ATP and High mobility group box 1
(HMGB1). Activation of immune cells was evaluated using co-culture of bone marrow
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