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Background: The number of cancer survivors has increased as a result of significant
progress in prevention, diagnosis and treatment of malignant tumors and the incidence
of MPC in surviving cancer patients (p) is also rising. This study investigates the co-
occurrence of MPC among p diagnosed with lung cancer (LC).

Methods: Review of clinical data of all consecutive patients with histologically con-
firmed LC visited at our institution between October 2017 and January 2018.

Results: Out of 933 p, two primary cancers occurred in 115 cases (12%), including 25 p
(3%) with three primary cancers. Patients with MPC were predominantly males (69%),
smokers (85%) and 20% had known family history. Median age at the first tumor was
61 years (44-85). LC occurred as first neoplasm in 21% of the cases, as subsequent neo-
plasm in 64% and as two consecutive primary neoplasm in 15%. Most common cancer
previous to LC diagnosis was colorectal in 23%, breast in 22%, prostate in 19%, head
and neck in 12% and bladder in 11%. Treatment received for first cancer included sur-
gery in 79%, chemotherapy in 50% and radiotherapy in 30%. Second tumor was pros-
tate in 22%, bladder in 22%, colorectal in 19%, breast in 19% and head and neck in 8%.
Surgery was performed in 66% of the cases with second cancer. Overall, median time
from diagnosis of first to second neoplasm was 4 years (2.9 -5.2), without significant
differences if primary tumor was LC or another neoplasm (p¼ 0.39). Of note, 25% had
diagnosis of second primary cancer within 1 year. Smoking was significantly associated
with shorter time to diagnosis of a second neoplasm (3.4 years vs 4.7 years for non-
smokers, p¼ 0.03). With a median follow up of 2 years after diagnosis of second neo-
plasm, the 2-year survival rate was 93.7% (88.8-98.7%). Having a second cancer within
3 years significantly increased the risk of death (HR¼ 7.7, p¼ 0.02).

Conclusions: In our series, the frequency of the co-occurrence of MPC among LC p is
12%, indicating that surveillance strategies are recommended. Many p are treated with
curative intent. Smoking increased risk of second primary, and diagnosis within 3 years
of follow-up associates with poor outcome.
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Background: Tumor Treating Fields (TTFields) are an anti-mitotic, regional treatment
modality, using low intensity alternating electric fields delivered non-invasively to the
tumor using a portable, medical device. In vitro, human mesothelioma cells were highly
susceptible to TTFields. TTFields have been shown to extend survival of patients with
glioblastoma when added to chemotherapy.

Methods: The trial accrued 80 patients with unresectable, untreated mesothelioma.
Patients were treated with continuous 150 kHz TTFields in combination with peme-
trexed and platinum. Inclusion criteria included ECOG 0-1 and at least one measurable
lesion according to modified RECIST. Patients were followed q3w (CT scan q6w) until

disease progression. The primary endpoint was overall survival (OS). This single arm
study assumed historical control with a median survival of 12.1 months (Vogelzang et
al. 2003). The sample size provided 80% power with a two-sided alpha of 0.05 to detect
an increase in median OS of 5.5 months.

Results: All patients had a minimum follow up of 12 months. Median age was 67 (range
27-78), 84% were male and 56% smokers. 16% (13 patients) had metastatic disease and
44% (35 patients) had an ECOG PS of 1. 66% (53 patients) had epithelioid histology.
Compliance with TTFields was 68% (16.3 hours/day) during the first 3 months of ther-
apy. Median OS was 18.2 months (95% CI 12.1-25.8) compared to 12.1 months in his-
torical controls. Median PFS was 7.6 months (95% CI 6.7-8.6) compared to 5.7 months
in historical controls. Partial responses were seen in 40.3% of patients and clinical bene-
fit (PRþSD) was seen in 97.2% of patients. No device-related serious adverse events
(AEs) were reported. Expected TTFields-related dermatitis was reported in 46% (37
patients). Only 4 patients (5%) had grade 3 dermatitis.

Conclusions: The study met its primary endpoint of significant extension of survival
for previously untreated mesothelioma patients. Secondary efficacy endpoints were
also improved compared to historical control. The study demonstrated no safety con-
cerns for the combination of TTFields to the thorax with chemotherapy. These results
support the addition of TTFields to chemotherapy in the first-line treatment of malig-
nant pleural mesothelioma.
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Background: Malignant mesothelioma (MM) is an aggressive and fatal tumor, mainly
related to prolonged exposure to asbestos. MM can induce infiltration of immune cells
and immunity-mediated death. Tumor microenvironment plays a major role in neo-
plastic progression, favoring tumor cell evasion from adaptive immunity and T-cell
checkpoint pathways. Expression of programmed death-ligand 1 (PD-L1) on tumor
cells and tumor-infiltrating lymphocytes (TILs) has been described in literature.
Cancer cells expressing PD-L1 increase apoptosis of antigen-specific human T-cell
clones and inhibit CD4þ and CD8þ T-cell activation, thus decreasing the immune
action on the tumor cells. Some mismatch repair–deficient tumors make them sensitive
to immune checkpoint blockade, because of the increased number of neoantigens
encoded by cancers, which enhances anti-tumor response.

Methods: The aim of this study is to analyze the expression of PD-L1 on both tumor
cells and TILs and to characterize TILs. Furthermore, MisMatchRepair (MMR) protein
expression was evaluated. Immunohistochemistry was applied using the automated
system BenchMark XT (VENTANA) for PD-L1 (DAKO, clone 22C3), CD4, CD8 and
MLH1, MSH2, MSH6, PMS2.

Results: 55 malignant mesotheliomas, 10 from women and 45 from men, were
studied. The range of age was 43-88 years old. Tumors consisted of 44 epithelioid, 3
sarcomatoid, 7 biphasic and 1 desmoplastic. 51 were localized to pleura and 4 to peri-
toneum. 18 tumors were in stage I, 13 in stage II, 15 in stage III and 5 in stage IV. For 4
cases the stage was not evaluable. Our results showed expression of PD-L1�50% in
tumor cells in 9 cases (5 epithelioid, 2 sarcomatoid, 1 biphasic and 1 desmoplastic). In
two of these the positivity was observed both in tumor cells and in TILs. 15 tumors
were negative and 31 showed a positive staining�1. A presence of TILs was observed
in 53 cases. A prevalence of CD4þ expression was highlighted in 45 cases. 6 of them
showed elevated expression of PD-L1 (�50%). Alteration in MMR staining was not
found.

Conclusions: Our data underline the role of tumor immune microenvironment and its
characterization in MM and open the possibility to use combined therapies according
to different PD-L1 expression.
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Background: Malignant pleural mesothelioma (MPM) is an aggressive asbestos-related
disease that is challenging to diagnose. The value of tumour biomarkers in pleural effu-
sion fluid is limited in patients with the disease. We have developed and validated a
deep learning model that can predict a diagnosis of MPM using pleural tumour bio-
markers and patient characteristics.

Methods: This retrospective cohort study included patients who underwent thoracent-
esis for undiagnosed pleural effusion at a single tertiary medical centre between
September 2014 and August 2016. The diagnosis was established by two independent
physicians who were blinded to the pleural effusion data. A deep learning model was
constructed to differentiate MPM from other diseases and evaluated using biomarkers
in pleural effusion (carcinoembryonic antigen, cytokeratin 19 fragment, soluble meso-
thelin-related peptides, lactate dehydrogenase), total protein in pleural effusion, and
patient age and sex as input parameters. Missing data were handled by single imputa-
tion. The model consisted of three hidden layers and was trained for 4000 steps. The
data were divided into a training set and a test data set and processed using TensorFlow
1.7.0 and Python 3.6 software. The performance of the model was evaluated by accuracy
and the area under the receiver-operating characteristic curve (AUROC).

Results: Twenty-eight of the 188 patients who underwent thoracentesis were diagnosed
to have MPM and divided into a training data set (containing first 150 records with 20
MPM patients) and a test data set (38 records with 8 MPM patients). The accuracy val-
ues for the training and test data sets were 0.99 and 0.97, respectively, and the respective
AUROC were 1.00 and 0.92.

Conclusions: Our deep neural network model had good diagnostic accuracy for MPM
and may help in making a definitive diagnosis when there is an indication for invasive
pleural biopsy.
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Background: Elective nodal irradiation (ENI) targeting the entire mediastinal and supracla-
vicular regions is not routinely recommended as adjuvant treatment for thymomas due to
the low rate of lymphogenous metastasis. Also, it is not widely used for thymic carcinomas
since the majority of nodal disease metastasized to anterior mediastinal lymph nodes.
However, there are little clinical data directly comparing the local radiation therapy (LRT)
targeting the tumor bed and anterior mediastinal areas only and ENI for thymic tumors. We
evaluated the clinical outcome of patients with stage III–IV thymomas (Ts) or stage II–IV
thymic carcinomas (TCs) treated with complete thymectomy and LRT or ENI.

Methods: Data from 47 patients diagnosed with Ts or TCs and treated with surgery and adju-
vant RT from May 2002 to May 2015 were analyzed. The standard RT dose was 50.4 Gy in 25
fractions; patients with a positive resection margin received a further 4–10 Gy. Survival out-
comes determined at 5 years included local recurrence-free survival (LRFS), regional recur-
rence-free survival (RRFS), distant metastasis-free survival (DMFS), and overall survival (OS).

Results: Five year LRFS was similar in both groups (LRT, 94.7% vs ENI, 96.2%;
p¼ 0.849). Significant differences were seen in 5 year RRFS (LRT, 55.1% vs ENI,
83.7%; p¼ 0.006); however, tumor size was seen to be a significant factor (<7 cm,
95.2% vs� 7 cm, 48.9%; p¼ 0.000) and the LRT group contained a greater proportion
of patients with�7 cm tumors (70% vs 33%). Multivariate analysis demonstrated that
tumor size was the only significant prognostic factor (p¼ 0.000). No differences in 5
year OS were seen (LRT, 91.7% vs ENI, 100%; p¼ 0.106).

Conclusions: ENI showed no additional benefit in reducing recurrence or improving sur-
vival. LRT can, therefore, be considered sufficient to achieve excellent patient outcomes.
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Background: Programmed death-ligand 1 (PD-L1) is reportedly expressed in various
malignancies and is considered a prognostic factor. We attempted to characterize the
association between the PD-L1 expression and the clinicopathological features of
patients with thymoma.

Methods: Eighty-one patients with thymoma who underwent surgical resection
between 2004 and 2015 were retrospectively reviewed. The PD-L1 expression was eval-
uated by immunohistochemistry and stratified by the proportion of positive tumor
cells. Strong membranous reactivity of the PD-L1 antibody in� 1% of tumor cells was
considered ‘positive’. The association between the PD-L1 expression and the clinicopa-
thological features was investigated.

Results: The PD-L1 expression was positive in 22 patients (27%) and negative in 59
patients (73%). PD-L1 positivity was significantly associated with type B2 and B3 thy-
moma (p< 0.001) and stage III and IV disease (p¼ 0.048). In addition, PD-L1-positive
tumors showed a significantly higher maximum standardized uptake value (SUVmax)
than PD-L1-negative tumors (p¼ 0.026). The 5-year disease-free survival (DFS) rate
was 83% in PD-L1-positive patients and 88% in PD-L1-negative patients, showing no
significant difference (p¼ 0.576). Furthermore, PD-L1 positivity was not an independ-
ent prognostic factor for the DFS on a Cox proportional hazard analysis (p¼ 0.590).

Conclusions: A strong expression of PD-L1 in thymoma was significantly associated
with type B2 and B3 and higher pathological stages. In addition, PD-L1 positivity was
associated with an increased SUVmax of the tumor. However, patients with PD-L1-
positive thymomas did not show a significantly worse prognosis than those with PD-
L1-negative tumors.
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Background: Thymoma and thymic carcinoma are indolent and poorly responsive to
chemotherapy. PD-1/PD-L1 inhibitors have shown remarkable clinical benefit in sev-
eral cancers. However, many immunomodulatory molecules have been identified to
affect the efficacy of immunotherapy. This study aimed to examine the expression of
PD-L1, transforming growth factor-b (TGF-b), and CD8þ tumor-infiltrating lympho-
cytes (CD8þ TILs) in patients with advanced thymic epithelial tumors (TETs) and eval-
uated their prognostic roles.

Methods: Retrospective analysis was performed on 20 patients with stage IV thymic
carcinoma and 13 patients with stage III/IV invasive thymoma. Tissue biopsies were
obtained before the first-line chemotherapy. The expression level of PD-L1, TGF-b and
CD8 were assessed using IHC. The high or low expression was seprated by the median
value of the IHC score. The outcomes including objective response rate (ORR), overall
survival (OS) and progression-free survival (PFS) were then analized.

Results: The proportion of PD-L1 high was relatively higher in patients with advanced
thymic carcinoma compared to patients with advanced invasive thymoma (65.0% vs
46.2%, p¼ 0.472). The proportion of TGF-b high in patients with thymic carcinoma
was significantly higher than that in patients with invasive thymoma (65.0% vs 15.4%,
p¼ 0.011). 5 of 7 patients in advanced thymic carcinoma with low PD-L1/TGF-b
expression exhibited high level of CD8 staining. Among all patients, the median OS was
29.5 ms (95%CI: 20.0-39.0) with PD-L1 high versus 42.6 ms (95%CI: 0-98.3)
(p¼ 0.186) with PD-L1 low. The median OS was 29.5 ms (95%CI: 18.6-40.4) with
TGF-b high versus 62.9 ms (95%CI: 15.6-110.1) (p¼ 0.052) with TGF-b low. Among
patients in advanced thymic carcinoma, the ORR was 30.0% with CD8 high versus
14.3% with CD8 low (p¼ 0.603), the median PFS was 13.3 ms with PD-L1 high versus
23.5 months (p¼ 0.043) with PD-L1 low. Furthermore, the ORR was 40.0% with TGF-
b low vursus 16.7% with TGF-b high (p¼ 0.538).
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