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models of pancreatic cancer. The Phase 2 PANOVA study was the first trial testing
TTFields in pancreatic cancer patients and demonstrated the safety of TTFields when
combined with nab-paclitaxel and gemcitabine in both metastatic and LAPC. The
Phase 3 PANOVA-3 trial (NCT03377491) is designed to test the efficacy of adding
TTFields to nab-paclitaxel and gemcitabine combination in LAPC.
Methods: Patients (N ¼ 556) with unresectable, LAPC (per NCCN guidelines) will be
enrolled in this prospective, randomized trial. Patients should have an ECOG score of 0-2
and no prior progression or treatment. Patients will be stratified based on their performance status and geographical region, and will be randomized 1:1 to TTFields plus nabpaclitaxel and gemcitabine or to nab-paclitaxel and gemcitabine alone. Chemotherapy
will be administered at a standard dose of nab-paclitaxel (125 mg/m2) and gemcitabine
(1000 mg/m2 once weekly). TTFields (150kHz) will be delivered at least 18 hours/day until
local disease progression per RECIST Criteria V1.1. Follow up will be performed q8w,
including a CT scan of the chest and abdomen. Following local disease progression,
patients will be followed monthly for survival. Overall survival will be the primary endpoint and progression-free survival, objective response rate, rate of resectability, quality of
life and toxicity will all be secondary endpoints. Sample size was calculated using a logrank test comparing time to event in patients treated with TTFields plus chemotherapy
with control patients on chemotherapy alone. PANOVA-3 is designed to detect a hazard
ratio of 0.75 in overall survival. Type I error is set to 0.05 (two-sided) and power to 80%.
Results: TiP
Conclusion: TiP
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Introduction: Liver cancer ranks second worldwide in cancer-related deaths, advocating for more efficacious therapeutic strategies for hepatocellular carcinoma (HCC).
Saikosaponin d (SSd), a natural compound and one of the most pharmacologically
active saponin extracts from the root of Radix Bupleuri, holds promise as a new treatment for HCC. The aim of the study was to investigate the antitumorigenic effects of
SSd, in two human hepatocellular carcinoma cell lines and define the signaling pathway
of how SSd suppresses the expression of cyclooxygenase (COX)-2 in liver cancer.
Methods: Human hepatocellular carcinoma cell lines, SMMC-7721 and HepG2, were
used to study the effect of SSd in liver cancer. The MTT assay was used to assess cancer
cell proliferation. Apoptosis analysis was performed using annexin V-FITC/PI staining
and flow cytometry. In situ protein expression of STAT3, p-STAT3 and COX-2 was
examined by immunochemistry. Western blot and real-time quantitative PCR (RTqPCR) were used to investigate the anti-tumor effect of SSd in the COX2, p-STAT3/C/
EBPb signaling pathway.
Results: SSd effectively inhibited the proliferation of hepatocellular cells in a dosedependent manner. Apoptosis was significantly increased in cells treated with SSd with
dosage as low as 2.5 mg/ml and the apoptotic rate increased with increasing treatment
concentrations. SSd treatment led to an increase in the pro-apoptotic protein Bax and a
decrease in the anti-apoptotic proteins Bcl-2. The protein expression of COX-2, confirmed by Western bot and immunochemical staining, was significantly decreased by
SSd accompanied by a similar decrease in C/EBPb and p-STAT3. The mRNA expression of STAT3, C/EBPb and COX-2 was consistently decreased by SSd in a dosedependent fashion. AG490, a JAK2 kinase inhibitor, produced similar effects on
STAT3, C/EBPb and COX-2 in both cell lines tested.
Conclusion: Our data demonstrated that SSd has a promising anti-tumorigenic property in the liver and these results suggest that this anti-tumourigenic effect is potentiated through inhibition of COX-2 via the p-STAT3/C/EBPb signaling pathway. These
findings further our understanding of the pharmacological action of SSd and provide
new information on the potential of SSd as a natural liver cancer therapeutic agent.
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Introduction: In the worldwide clinical setting, the measurement of RAS-RAF mutations and microsatellite instabilities (MSI) for advanced and recurrent colorectal cancer
(CRC) has been available and enables us to treat CRC patients with respect to genetic
mutational profiles. To date, although features of BRAF -mutant CRCs with or without
MSI have been well described, there are few reports described KRAS -mutant CRCs
regarding with or without MSI.
Methods: We retrospectively analyzed methylation status of the promoter regions in
MLH1/MGMT/SFRP2/RASSF2A , hot spots in POLE/ BRAF/KRAS genes and MSI status in
1,052 CRC patients, and then classified the patients into six subsets according to RAS-RAF
mutation profile and MSI/ POLE (hypermutant phenotype or not) status, and evaluated six
subsets with clinicopathological factors including prognosis and the methylation features.
Results: Of 1,052 CRC patients, Stage 0-I, II, III, or IV patients were 221 (21.0%), 286
(27.2%), 318 (30.2%), 227 (21.6%), respectively. Median age was 67 (range: 21-95).
Female or male patients were 434 (41.3%) or 618 (58.7%). Primary tumors located at
right or left colon were 338 (32.1%) or 714 (67.9%). Tumors with MSI positive or
POLE mutation were found in 58 (5.5%) or 4 (0.4%), respectively. Thus these 62
patients were classified as Hypermutant (H) group and the others were as Non-hypermutant (NH). CRC patients with BRAF mutation ( BRAF ), KRAS mutation ( KRAS )
or wild type (Wild) were observed in 58 (5.5%), 321 (30.5%) or 673 (64.0%), respectively. Consequently, CRC patients were finally classified into the following six subsets
according to their genetic mutational profiles: BRAF -H (20 [1.9%]), BRAF -NH
(38[3.6%]), KRAS -H (6[0.6%]), KRAS -NH (316[30.0%]), Wild-H (36[3.4%]), and
Wild-NH (636[60.5%]). By a prognostic analysis, not only BRAF -NH group but also
KRAS -H group showed extremely poor prognosis. By multivariate analysis, the classification of the six subsets according to MSI/ POLE and RAS-RAF mutation status was an
independent prognostic factor, as well as UICC staging and histology. Indeed, of the six
CRC patients categorized in KRAS -H group, number of patients diagnosed as Stage I,
II, III, and IV were one, four, one, and none, respectively. Among them, three cases
experienced recurrences after curative resection. Additionally, the three KRAS -H cases
with recurrences showed a similar pattern of aberrant methylation.
Conclusion: Our results suggest that it is important to pursue precision medicine to
classify CRCs with respect to fragmentation of gene mutational profile, as well as epigenetic alterations, observed in CRC.
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Introduction: Tumor Treating Fields (TTFields) treatment is a non-invasive, regional
antimitotic treatment modality, which has been approved for the treatment of patients
with glioblastoma by the FDA. TTFields predominantly act by disrupting the formation
of the mitotic spindle during metaphase. TTFields were effective in multiple preclinical
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Introduction: Malignant biliary obstruction patients with locally advanced disease
have very high serum bilirubin at the time of presentation. They usually require biliary
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electric fields delivered non-invasively by transducer arrays placed on the skin over the
tumor region. Safety of TTFields has been established in pancreatic cancer (Phase II
study; PANOVA; NCT01971281). A Phase 3 study in locally-advanced pancreatic cancer (PANOVA-3) and a phase 2 study in hepatocellular cancer are ongoing. Preclinical
studies suggest that TTFields’ intensity correlates with treatment efficacy. Simulations
can determine the thermal safety of TTFields by evaluating tissue heating due to field
absorption and resultant risk of thermal damage. We used computational simulations
to study the effectiveness of field distribution and associated heating in realistic phantoms during TTFields delivery to the abdomen.
Methods: Delivery of TTFields to computational phantoms of a male (DUKE 3.0), a female
(ELLA 3.0) and an obese male (FATS 3.0) was simulated. For each phantom, 6-8 different
transducer array layouts to the abdomen were tested. Specific Absorption Rate (SAR) levels
were calculated to assess the risk of thermal damage to tissues and compared to the SAR control level of 10 W/kg per International Commission on Non-Ionizing Radiation Protection
(ICNIRP) guidelines for occupational exposure (Health Physics 74 (4) 494; 1998). The field
intensities were measured to determine the effectiveness of treatment delivery.
Results: Altering the size and position of the arrays facilitates field intensities above the
therapeutic threshold of 1 V/cm. Within the abdominal internal organs, the SAR values
were generally below the ICNIRP recommended level of 10 W/kg. The maximum SAR
levels did not exceed 20 W/kg.
Conclusion: TTFields could be delivered at intensities above the therapeutic threshold
of 1 V/cm by strategizing the array size and placement. TTFields to the abdomen can be
delivered to target gastrointestinal cancers without causing thermal damage to abdominal tissues. These results also indicate that TTFields delivery can be optimized in gastrointestinal cancers.

