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ONIVYDE: SPECIFICALLY
DESIGNED TO FIGHT
PANCREATIC CANCER

ONIVYDE (liposomal irinotecan) is indicated,
in combination with fluorouracil (5-FU) and
leucovorin (LV), for the treatment of patients
with metastatic adenocarcinoma of the
pancreas after disease progression following
gemcitabine-based therapy1

ONIVYDE is a
pegylated liposome of irinotecan
specifically designed
to effectively treat
metastatic pancreatic cancer2–5

ONIVYDE+5-FU/LV is
recommended by
NCCN & ESMO guidelines6–8

REFERENCES: 1. ONIVYDE Korea Product Information (revised on 1st Oct 2020). 2. Lamb YN, Scott LJ. Drugs. 2017;77:785–792. 3. Drummond DC et al. Cancer Res. 2006;66:3271–3277. 4. Kalra AV et al. Cancer Res. 2014;74:7003–7013. 5. Carnevale
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June 2020. 7. Ducreux M et al. Ann Oncol. 2015;25(suppl 5):v56–v68. 8. eUpdate Cancer of the Pancreas Treatment Recommendations. Published June 20, 2019. ESMO Guidelines Committee. Available at: https://www.esmo.org/Guidelines/
Gastrointestinal-Cancers/Cancer-of-the-Pancreas/eUpdate-Treatment-Recommendations. Last accessed June 2020.

ONIVYDE inj. 43.3mg/10mL

For Intravenous Use
Prescription

[PRODUCT NAME] ONIVYDE inj. (Nanoliposomal irinotecan)
[COMPOSITION] 1 ml of concentrate contains 5 mg irinotecan hydrochloride
trihydrate (4.33 mg irinotecan anhydrous free base)
[PHARMACEUTICAL FORM] White to slightly yellow, opaque concentrate for
solution for infusion containing in colorless and transparent vial
[INDICATIONS]
ONIVYDE is indicated, in combination with fluorouracil and leucovorin, for the
treatment of patients with metastatic adenocarcinoma of the pancreas after
disease progression following gemcitabine-based therapy.
ONIVYDE is not indicated as a single agent for the treatment of patients with
metastatic adenocarcinoma of the pancreas.
[DOSAGE AND ADMINISTRATION]
- Recommended dose of ONIVYDE is 70 mg/㎡ based on irinotecan free base,
intravenous infusion over 90 minutes every two weeks.
For combination dose of fluorouracil (5-FU) or leucovorin (LV), it is recommended
that refer to the SmPC of each product. In clinical trial, ONIVYDE 70 mg/㎡ was
administered as an intravenous infusion over 90 minutes, followed by leucovorin
400 mg/㎡ intravenously over 30 minutes, followed by fluorouracil 2400 mg/㎡
intravenously over 46 hours, every 2 weeks.
- The recommended starting dose of ONIVYDE in patients known to be
homozygous for the UGT1A1*28 allele is 50 mg/㎡ based on irinotecan free
base administered by intravenous infusion over 90 minutes. The dose increase
of ONIVYDE to 70 mg/㎡ should be considered if tolerated in subsequent cycles.
- If an adverse reaction occurs, dose adjustments are recommended.
[PRECAUTIONS FOR USE]
1. Warnings
1) Withhold ONIVYDE for absolute neutrophil count below 1500/㎣ or
neutropenic fever. Monitor blood cell counts periodically during treatment.
2) Do not administer ONIVYDE to patients with bowel obstruction. Withhold
ONIVYDE for diarrhea of Grade 2-4 severity. Administer loperamide for late
diarrhea of any severity. Administer atropine, if not contraindicated, for early
diarrhea of any severity.
3) Irinotecan HCl can cause severe and fatal interstitial lung disease (ILD).
Withhold ONIVYDE in patients with new or progressive dyspnea, cough, and
fever, pending diagnostic evaluation. Discontinue ONIVYDE in patients with a
confirmed diagnosis of ILD.
4) ONIVYDE has been associated with thromboembolic events such as
pulmonary embolism, venous thrombosis and arterial thromboembolism. A
thorough medical history should be obtained in order to identify patients with
multiple risk factors in addition to underlying neoplasm. Patients should be
informed about the signs and symptoms of thromboembolism and advised to

contact their physician or nurse immediately if any such signs or symptoms
should occur.
2. Contraindications
History of severe hypersensitivity to irinotecan or to any of the excipients
3. Adverse Reactions
The most common adverse reactions (≥ 20%) of ONIVYDE were diarrhea, fatigue/
asthenia, vomiting, nausea, decreased appetite, stomatitis, and pyrexia. The
most common, severe laboratory abnormalities (≥ 10% in Grade 3 or 4) were
lymphopenia and neutropenia. The most common serious adverse reactions
(≥ 2%) of ONIVYDE were diarrhea, vomiting, neutropenic fever or neutropenic
sepsis, nausea, pyrexia, sepsis, dehydration, septic shock, pneumonia, acute renal
failure, and thrombocytopenia.
Adverse reactions led to permanent discontinuation of ONIVYDE in 11% of
patients receiving ONIVYDE/5-FU/LV; the most frequent adverse reactions
resulting in discontinuation of ONIVYDE were diarrhea, vomiting, and sepsis.
Dose reductions of ONIVYDE for adverse reactions occurred in 33% of patients
receiving ONIVYDE/5-FU/LV; the most frequent adverse reactions requiring
dose reductions were neutropenia, diarrhea, nausea, and anemia. ONIVYDE
was withheld or delayed for adverse reactions in 62% of patients receiving
ONIVYDE/5-FU/LV; the most frequent adverse reactions requiring interruption
or delays were neutropenia, diarrhea, fatigue, vomiting, and thrombocytopenia.
- Cholinergic Reactions: ONIVYDE can cause cholinergic reactions manifesting
as rhinitis, increased salivation, flushing, bradycardia, miosis, lacrimation,
diaphoresis, and intestinal hyperperistalsis with abdominal cramping and early
onset diarrhea.
- Infusion Reactions: Infusion reactions, consisting of rash, urticaria, periorbital
edema, or pruritus, occurring on the day of ONIVYDE administration were
reported in 3% of patients receiving ONIVYDE or ONIVYDE/5-FU/LV.
- Respiratory, Thoracic and Mediastinal Disorders: Pulmonary embolism was
commonly reported during ONIVYDE treatment.
- Vascular disease: Embolism and deep vein thrombosis were commonly
reported during ONIVYDE treatment.
4. General Precautions
1) Neutropenia
ONIVYDE can cause severe or life-threatening neutropenia and fatal neutropenic
sepsis.
Monitor complete blood cell counts on Days 1 and 8 of every cycle and more
frequently if clinically indicated. Withhold ONIVYDE if the absolute neutrophil
count (ANC) is below 1500/㎣ or if neutropenic fever occurs. Resume ONIVYDE
when the ANC is 1500/㎣ or above. Reduce ONIVYDE dose for Grade 3-4
neutropenia or neutropenic fever following recovery in subsequent cycles.
2) Severe Diarrhea
ONIVYDE can cause severe and life-threatening diarrhea. Do not administer
ONIVYDE to patients with bowel obstruction.
Severe or life-threatening diarrhea followed one of two patterns: late onset
diarrhea (onset more than 24 hours following chemotherapy) and early onset
diarrhea (onset within 24 hours of chemotherapy, sometimes occurring with

other symptoms of cholinergic reaction). An individual patient may experience
both early and late-onset diarrhea.
Withhold ONIVYDE for Grade 2-4 diarrhea. Following recovery to Grade 1
diarrhea, resume ONIVYDE at a reduced dose.
5. Drug interactions
1) Following administration of non-liposomal irinotecan, exposure to irinotecan
or its active metabolite, SN-38, is substantially reduced in adult and pediatric
patients concomitantly receiving the CYP3A4 enzyme-inducing anticonvulsants
phenytoin and strong CYP3A4 inducers. Avoid the use of strong CYP3A4 inducers
(e.g., rifampin, phenytoin, carbamazepine, rifabutin, rifapentine, phenobarbital,
St. John’s wort) if possible. Substitute non-enzyme inducing therapies at least 2
weeks prior to initiation of ONIVYDE therapy.
2) Following administration of non-liposomal irinotecan, patients receiving
concomitant ketoconazole, a CYP3A4 and UGT1A1 inhibitor, have increased
exposure to irinotecan and its active metabolite SN-38. Co-administration
of ONIVYDE with other inhibitors of CYP3A4 (e.g., clarithromycin, indinavir,
itraconazole, lopinavir, nefazodone, nelfinavir, ritonavir, saquinavir, telaprevir,
voriconazole) or UGT1A1 (e.g., atazanavir, gemfibrozil, indinavir) may increase
systemic exposure to irinotecan or SN-38. Avoid the use of strong CYP3A4 or
UGT1A1 inhibitors if possible. Discontinue strong CYP3A4 inhibitors at least 1
week prior to starting ONIVYDE therapy.
6. Fertility, Pregnancy and Lactation
1) Contraception in males and females: Women of reproductive potential
should use effective contraception during ONIVYDE treatment and 1 month
thereafter. Because of the potential for genotoxicity, males with female partners
of reproductive potential should use condoms during ONIVYDE treatment and
4 months thereafter.
2) Pregnancy: ONIVYDE should not be used during pregnancy unless clearly
necessary.
3) Breast-feeding: Because of the potential for serious adverse reactions of
ONIVYDE in breast-feeding infants, patients should not breast-feed during
ONIVYDE treatment and one month thereafter.
7. Pediatric Use
The safety and efficacy of ONIVYDE in children and adolescents aged ≤ 18 years
have not yet been established.
8. Hepatic, Renal Impairment
The safety and efficacy of ONIVYDE in patients with hepatic or renal impairment
have not yet been established.
9. Overdose
There are no treatment interventions known to be effective for management of
overdose of ONIVYDE.
[Packaging] 43.3 mg / 10 ml × 1 Vial
[Storage] Protect from light. Store at 2°C to 8°C. Do not freeze.

Please refer to your country prescribing information and local package insert
Importer/Seller: SERVIER KOREA LTD. 23th fl. 24 Yeoui-daero, Yeongdeungpo-gu, Seoul, 07320 Tel. 02-3415-8500 (www.servier.co.kr) Medical Information: Tel. 02-3415-8500 E-mail. medinfo.korea@servier.com
© 2020 Servier. All rights reserved. ONI-AAD-21102-K-1.0
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46th KCA Annual Meeting & 6th International Cancer Conference
November 12(Thu)-13(Fri), 2020 I Online Conference
All times listed herewith are in Korea Standard Time, local time in Seoul, Korea. (UTC +9:00)

November 12 (Thursday)
Time/Room

Room A

08:20-08:30

Opening Remarks

08:30-09:30

Outstanding
Abstract
Session

November 13 (Friday)

Room B

Time/Room

Room A

08:30-09:30

International
Session

Satellite SP 1 | Lilly
Satellite SP 2
AstraZeneca

Satellite SP 3

Room B

Oral
Presentation

KOR

Symposium 6

KOR

KOR

ONO/BMS

09:40-10:20

Plenary Lecture

09:40-10:20

Dr. Yuman Fong

Symposium 1
10:30-12:10

12:10-12:40

12:40-13:20

Symposium 5

KOR

Systems biologic approach
to cancer genomics

10:30-12:10

*KCA-KOGO
Joint Symposium

Recent update of
systemic therapy in
gynecologic cancers

Multidisciplinary
translational conference
(Part 1 & 2)

*KCA-KSGO
Joint Symposium

Lunch Break

12:10-12:40

Lunch Break

Satellite SP 4 | MSD

Satellite SP 5 | Roche

Satellite SP 6 | Servier

More TOMORROWs:
Pembrolizumab will double
the hope for mNSCLC
patients in the 1st line

Expanded benefit for
1L ES-SCLC patients
with Tecentriq
combination therapy

Liposomal irinotecan in
metastatic pancreatic
cancer: Asian and
Korean experiences

12:40-13:10

YIS 1

Adolescents and
young adults with cancer

Symposium 7

KOR

Young Investigator
Symposium (I)

13:20-15:00

Symposium 4
Next initiative for
cancer immunotherapy

Educational
Session 1 KOR

15:10-16:50

KOR

Young Investigator
Symposium (II)

Break

Symposium 8

Function preserving
curable surgery for
solid cancer

YIS 2

Resistance mechanisms
and new target discovery

15:00-15:10

Break

15:10-15:20

Break

13:10-13:20

Break

Symposium 3

15:20-17:00

Break

10:20-10:30

Symposium 2

Histology-agnostic
treatment approach

13:20-13:30

13:30-15:10

Waun Ki Hong
Memorial Lecture
Dr. Carl H. June

Break

10:20-10:30

Break

09:30-09:40

Break

09:30-09:40

KOR

난치성 암환자의 치료를 위한
제도와 급여정책
*암관련학회협의체-

Educational
Session 2 KOR
Recent update of
particle radiation therapy

식품의약품안전처 공동심포지엄

16:50-17:10
Symposium 2 KCA & Korea Genome Organization(KOGO) Joint Symposium
Symposium 5 KCA & Korean Society of Gynecologic Oncology(KSGO) Joint Symposium

4

Closing Ceremony
KOR

Sessions in Korean

Daily Program

Thursday, November 12

Opening Remarks

08:20-08:30, Room A

Han-Kwang Yang (Chairman, Board of Directors, Korean Cancer Association)

Outstanding Abstract Session

08:30-09:30, Room A

Chairs

Sang-Uk Han (Ajou University School of Medicine)
Sang Joon Shin (Yonsei University College of Medicine)

OAS-1

Spatial single-cell RNA sequencing reveals reprogramming of tumor microenvironment
according to tumor invasion of diffuse-type gastric cancer
Hoon Hur (Ajou University School of Medicine)

OAS-2

Molecular validation of the 8th edition AJCC cancer staging system in patients with resected
pancreatic cancer: Proposal of integrative translational staging system
Sung Hwan Lee (CHA University School of Medicine)

OAS-3

Investigating personalized cancer drug response at the molecular level using DRIM,
a web-based integrative system
Minsik Oh (Seoul National University)

Satellite Symposium 1

|

Lilly

08:30-08:50, Room B

Chair

Min-Hee Ryu (University of Ulsan College of Medicine)

SS1

Solidity in gastric cancer treatment: The strong value of ramucirumab for
advanced gastric cancer in 2nd line
Hisato Kawakami (Kindai University Faculty of Medicine, Japan)

5

Thursday, November 12

Satellite Symposium 2

|

AstraZeneca

08:50-09:10, Room B

Chair

Ji-Youn Han (National Cancer Center)

SS2

The new era of advanced NSCLC treatment: Raising the bar for patient outcome with
optimal front-line treatment
Se-Hoon Lee (Sungkyunkwan University School of Medicine)

Satellite Symposium 3

|

ONO/BMS

KOR

Chair

Dae Ho Lee (University of Ulsan College of Medicine)

SS3

At the five-year mark: Conquering cancer and giving life back to patients

09:10-09:30, Room B

Se Hyun Kim (Seoul National University Bundang Hospital)

Plenary Lecture

09:40-10:20, Room A

Chair

Han-Kwang Yang (Seoul National University College of Medicine)

PL

Viral and cellular immunotherapeutics for cancer: From research to clinical care
Yuman Fong (City of Hope Medical Center, USA)
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Thursday, November 12

Symposium 1

10:30-12:10, Room A

Histology-agnostic treatment approach
Chairs

Tae Won Kim (University of Ulsan College of Medicine)
Yong Wha Moon (CHA University School of Medicine)

SP1-1

NTRK fusion-positive cancers and TRK inhibitor therapy
David S. Hong (MD Anderson Cancer Center, USA)

SP1-2

Targeting the BRAF mutation
Hussein A. Tawbi (MD Anderson Cancer Center, USA)

SP1-3

Analysis of TMB and MSI status and their treatment outcomes
Sae-Won Han (Seoul National University Hospital)

SP1-4

DNA damage pathways for cancer treatment
Yeon Hee Park (Sungkyunkwan University School of Medicine)

Symposium 2

KOR

10:30-12:10, Room B

*Joint Symposium of KCA & Korea Genome Organization (KOGO)

Systems biologic approach to cancer genomics
Chairs

Sun Young Rha (Yonsei University College of Medicine)
Seon-Young Kim (Korea Research Institute of Bioscience & Biotechnology)

SP2-1

Oncogenic IRS4 activation in thymic epithelial tumors
Young Seok Ju (Korea Advanced Institute of Science and Technology)

SP2-2

Cross-species oncogenic signatures of breast cancer in canine mammary tumors
Sangwoo Kim (Yonsei University College of Medicine)

SP2-3

Recent update of breast cancer genomics
Wonshik Han (Seoul National University College of Medicine)

SP2-4

Systems biology approach to overcome the therapeutic resistance to multikinase inhibitor
Jae Kyung Won (Seoul National University College of Medicine)
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Thursday, November 12

Satellite Symposium 4

|

MSD

12:40-13:20, Room A

Chair

Jin Hyoung Kang (The Cathoic University of Korea College of Medicine)

SS4

More TOMORROWs: Pembrolizumab will double the hope for mNSCLC patients in the 1st line
Hye Ryun Kim (Yonsei University College of Medicine)

Symposium 3

13:30-15:10, Room A

Adolescents and young adults with cancer
Chairs

Sooyoung Hur (The Catholic University of Korea College of Medicine)
Kyung-Nam Koh (University of Ulsan College of Medicine)

SP3-1

The history and current status of AYA oncology
Jung Woo Han (Yonsei University College of Medicine)

SP3-2

Sarcomas in adolescent and young adults (AYA)
Jun Ah Lee (National Cancer Center)

SP3-3

Fertility preservation in female adolescents and young adults with cancers
Jung Ryeol Lee (Seoul National University College of Medicine)

SP3-4

Survivorship of AYA with cancers
Juhee Cho (Sungkyunkwan University)
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Thursday, November 12

Young Investigator Symposium I

KOR

13:30-15:10, Room B

Chairs

Sang Uk Woo (Korea University College of Medicine)
Hyo Sup Shim (Yonsei University College of Medicine)

YIS1-1

Frontiers in theranostics
Youngju Park (Seoul St. Mary’s Hospital, The Catholic University of Korea)

YIS1-2

Spectroscopic tissue scanner for distinguishing between normal mucosa and submucosa,
and cancer of stomach
Hong Man Yoon (National Cancer Center)

YIS1-3

Integrative multi-omics analysis reveals consensus molecular subtypes reflecting distinct clinical
phenotypes of hepatocellular carcinoma
Sung Hwan Lee (CHA University School of Medicine)

YIS1-4

Wounding promotes ovarian cancer progression and decreases efficacy of cisplatin
in a syngeneic mouse model
Yoo-Young Lee (Samsung Medical Center)

Symposium 4

15:20-17:00, Room A

Next initiative for cancer immunotherapy
Chairs

Chang-Duk Jun (Gwangju Institute of Science and Technology)
Tae Min Kim (Seoul National University College of Medicine)

SP4-1

The power of ONE: Immunology in the age of single cell genomics
Ido Amit (Weizmann Institute of Science, Israel)

SP4-2

Utilizing machine intelligence for neoantigen identification
Jung Kyoon Choi (Korea Advanced Institute of Science and Technology)

SP4-3

Machine learning-based immunogenomic analysis of TIME to predict immune directed therapy
response in gastric cancer
Jae-Ho Cheong (Yonsei University College of Medicine)

SP4-4

Significance of tumor-specific and non-specific T cells in cancer immunotherapy
Eui-Cheol Shin (Korea Advanced Institute of Science and Technology)
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Thursday, November 12

Educational Session 1

KOR

15:20-17:00, Room B

Function preserving curable surgery for solid cancer
Chairs

Song Cheol Kim (University of Ulsan College of Medicine)
Kyo Young Song (The Catholic University of Korea College of Medicine)

ES1-1

Is sphincter preservation the best way for rectal cancer? Messages from the ASPIRE study
Sung-Bum Kang (Seoul National University College of Medicine)

ES1-2

Microsurgical treatment of lymphedema: Upper extremity and lower extremity
Joo Hyoung Kim (Pusan National University School of Medicine)

ES1-3

Function preserving surgery for gastric cancer
Ji Yeong An (Sungkyunkwan University School of Medicine)
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Friday, November 13

International Session

08:30-09:30, Room A

Chairs

Yong Chan Ahn (Sungkyunkwan University School of Medicine)
Seong-Ho Kong (Seoul National University College of Medicine)

IS-1

Engineering and characterization of oncolytic vaccinia virus expressing truncated
herpes simplex virus thymidine kinase
S M Bakhtiar Ul Islam (Pusan National University)

IS-2

A proteomic landscape of precancerous gastric lesions and gastric cancer in high-risk population
Xue Li (Peking University Cancer Hospital & Institute, China)

IS-3

Automated detection improves identification of oligometastatic disease and
prevention of missing metastases during metastasis-directed therapy
Jason Joon Bock Lee (Yonsei University College of Medicine)

IS-4

Single patient classifier as a prognostic biomarker for pT1N1 gastric cancer:
Results from two large cohorts in Korea
Yoon Young Choi (CHA University College of Medicine)

IS-5

Functional bypass of cell cycle entry checkpoints by MYC T58A mutation in
germinal center-derived lymphomas
Jongkuen Lee (Icahn School of Medicine at Mount Sinai, USA)

IS-6

Postoperative radiotherapy for WHO grade II–III intracranial ependymoma in adults:
An intergroup collaborative study (KROG 18-06/KNOG 18-01)
Chan Woo Wee (SMG-SNU Boramae Medical Center)
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Friday, November 13

Oral Presentation

KOR

08:30-09:30, Room B

Chairs

Kyung Hee Lee (Yeungnam University College of Medicine)
Su Ssan Kim (University of Ulsan College of Medicine)

OP-1

Development of the prediction model based on radiation response and mutational profile
revealed from targeted gene-sequencing using FIRST cancer panel
Bum-Sup Jang (Seoul National University Bundang Hospital)

OP-2

Clinical usage for rare cancer (NUT carcinoma) diagnosis and guidance of
potential targeted therapies
Sungbin An (Sungkyunkwan University)

OP-3

Dacomitinib vs gefitinib in first-line treatment of advanced epidermal growth factor
receptor-activating mutation-positive (EGFR+) non-small cell lung cancer
(NSCLC) (ARCHER 1050): Korean subset
Dong-Wan Kim (Seoul National University College of Medicine)

OP-4

Crosstalk between HSPA5 arginylation and sequential ubiquitination leads to AKT degradation
through autophagy flux
Chul-Ho Kim (Ajou University School of Medicine)

OP-5

Lung cancer exosome specific protein 1 (LESP-1) as a potential biomarker for early diagnosis and
therapeutic target for non-small cell lung cancer
Byeong Hyeon Choi (Korea University College of Medicine)

OP-6

Cigarette smoking is associated with increased risk of malignant gliomas:
A nationwide population-based cohort study
Seung Ho Yang (The Catholic University of Korea College of Medicine)

12

Friday, November 13

Waun Ki Hong Memorial Lecture

09:40-10:20, Room A

Chair

Yeul Hong Kim (Korea University College of Medicine)

ML

Chimeric antigen receptor therapy – Clinical perspective and significance
Carl H. June (University of Pennsylvania School of Medicine, USA)

Symposium 5

10:30-12:10, Room A

*Joint Symposium of KCA & Korean Society of Gynecologic Oncology (KSGO)

Recent update of systemic therapy in gynecologic cancers
Chairs

Jae-Weon Kim (Seoul National University College of Medicine)
Chel Hun Choi (Sungkyunkwan University School of Medicine)

SP5-1

Role of Notch signaling in tumor microenvironment
Kyung-Hee Chun (Yonsei University College of Medicine)

SP5-2

PARPi in epithelial ovarian cancer: Current and future
Maria Lee (Seoul National University College of Medicine)

SP5-3

Preclinical drug development: Translating basic research into clinical practice
Youn Jin Choi (The Catholic University of Korea College of Medicine)

SP5-4

IO drugs in gynecological cancer: Current and future
Jin Young Kim (Keimyung University School of Medicine)

13

Friday, November 13

Symposium 6

KOR

10:30-12:10, Room B

Multidisciplinary translational conference (Part 1 & 2)
Chairs

Part 1
SP6-1

Joong-Bae Ahn (Yonsei University College of Medicine)
Keun-Wook Lee (Seoul National University College of Medicine)

Development of an NGS-based prognostic tool with clinical utility
Han-Byoel Lee (Seoul National University College of Medicine)

Algorithm modelling using gene expression data
Sungroh Yoon (Seoul National University)

Case Discussion / Q&A
Part 2
SP6-2

Multi-omics data analysis to solve clinical unmet needs of advanced cancer
Se-Hoon Lee (Sungkyunkwan University School of Medicine)
Semin Lee (Ulsan National Institute of Science and Technology)

Q&A / Discussion

Satellite Symposium 5

|

Roche

12:40-13:10, Room A

Chair

Myung-Ju Ahn (Sungkyunkwan University School of Medicine)

SS5

Expanded benefit for 1L ES-SCLC patients with Tecentriq combination therapy
Min Hee Hong (Yonsei University College of Medicine)

Satellite Symposium 6

|

Servier

12:40-13:10, Room B

Chair

Joon Oh Park (Sungkyunkwan University School of Medicine)

SS6

Liposomal irinotecan in metastatic pancreatic cancer: Asian and Korean experiences
Changhoon Yoo (University of Ulsan College of Medicine)
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Friday, November 13

Symposium 7

13:20-15:00, Room A

Resistance mechanisms and new target discovery
Chairs

Dong-Wan Kim (Seoul National University College of Medicine)
Jin Hee Ahn (University of Ulsan College of Medicine)

SP7-1

Resistance to immune checkpoint inhibitors: Next steps for new approaches
Michele Woei Ling Teng (QIMR Berghofer Medical Research Institute, Australia)

SP7-2

Overcoming EGFR TKIs resistance to EGFR mutant NSCLC
James Chih-Hsin Yang (National Taiwan University Cancer Center, Taiwan)

SP7-3

Strategies to overcome trastuzumab resistance in HER2 overexpressing breast cancers:
Focus on new data from clinical trials
Jee Hyun Kim (Seoul National University College of Medicine)

SP7-4

Understanding and overcoming the mechanisms of castration-resistance in prostate cancer
Inkeun Park (Gachon University College of Medicine)

Young Investigator Symposium II

KOR

13:20-15:00, Room B

Chairs

Hye Seung Lee (Seoul National University College of Medicine)
Sae-Byoul Choi (Korea University College of Medicine)

YIS2-1

Tumor metastasis to lymph node requires metabolic reprogramming toward fatty acid oxidation
Choong-kun Lee (Yonsei University College of Medicine)

YIS2-2

Metformin promotes antitumor immunity via endoplasmic reticulum-associated
degradation of PD-L1
Jong-ho Cha (Inha University School of Medicine)

YIS2-3

Immunologic response to radiotherapy in hepatocellular carcinoma
Yoon Sun Choi (Inje University Busan Paik Hospital)

YIS2-4

Application of artificial intelligence in colorectal cancer research
Eun Kyung Choe (Seoul National University Hospital, Healthcare System Gangnam Center)
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Friday, November 13

Symposium 8

KOR

15:10-16:50, Room A

*암관련학회협의체-식품의약품안전처 공동심포지엄

난치성 암환자의 치료를 위한 제도와 급여정책
좌장

박우윤 (충북의대), 박도중 (서울의대)

SP8-1

난치성 암환자의 치료를 위한 제도와 급여정책 (임상가 측면)
김열홍 (고려의대)

SP8-2

난치성 암환자의 치료를 위한 제도
안미령 (식품의약품안전평가원)

SP8-3

난치성 암환자의 치료를 위한 급여정책
하성희 (건강보험심사평가원)

SP8-4

암관련 보건의료 빅데이터 및 real-world data의 활용
대한간암학회-중앙암등록본부 간암등록사업의 사례를 중심으로
이정훈 (서울의대)

Panel Discussion

Educational Session 2

KOR

15:10-16:50, Room B
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Viral and cellular immunotherapeutics for cancer:
From research to clinical care
Yuman Fong, MD
Sangiacomo Chair and Chairman, Department of Surgery, City of Hope Medical Center, Duarte CA

Some of the most important accomplishments in medical research in the last three decades have been the
unraveling of the human genetic code and understanding much of the genetic basis of diseases. This has allowed
applied research to proceed to design and implement genetically-based therapies for diseases including cancer. In
October 2015, the very first gene therapy for man was approved in the United States by the FDA. It was a herpes
simplex virus that had been genetically engineered for cancer immunotherapy. In 2018 a chimeric antigen receptor T cell (Car-T) directed against CD-19 was approved for use in B-cell lymphoma and leukemias. In this talk,
we will review some of the history of genetic research and gene therapy in oncology. We will present the current
research and trials in viral and cellular therapies. Also discussed will be the enormous promise in this field as well
as obstacles for realization and success.
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Chimeric antigen receptor therapy –
Clinical perspective and significance
Carl H. June1,2,3
Department of Pathology and Laboratory Medicine, 2Center for Cellular Immunotherapies,

1

Parker Institute for Cancer Immunotherapy, Perelman School of Medicine, University of Pennsylvania, USA

3

Advances in the understanding of basic immunology have ushered in two major approaches for cancer therapy
over the past 10 years. The first is checkpoint therapy to augment the function of the natural immune system. The
second uses the emerging discipline of synthetic biology and the tools of molecular biology and genome engineering to create new forms of engineered cells with enhanced functionalities. The emergence of synthetic biology
approaches for cellular engineering provides a broadly expanded set of tools for programming immune cells for
enhanced function. Advances in T cell engineering, genetic editing, the selection of optimal lymphocytes, and cell
manufacturing have the potential to broaden T cell-based therapies and foster new applications beyond oncology,
in infectious diseases, organ transplantation, autoimmunity and fibrosis.
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Is sphincter preservation the best way for rectal cancer?
Messages from the ASPIRE study
Sung-Bum Kang
Department of Surgery, Seoul National University College of Medicine, Seoul National University Bundang Hospital

Sphincter preservation and restoration of organ integrity have increased in popularity as an alternative to the
abdominoperineal resection (APR) of low rectal cancer, with the dual goals of optimising QOL and curing cancer.
However, sphincter preservation surgery (SPS) is not routinely recommended for low rectal cancer because the
available data on its effect on QOL and its oncological safety are limited. We searched MEDLINE (via PubMed),
the Cochrane Library, and Embase for relevant studies from June 2011 to July 2020, including the terms “rectal
cancer” and “quality of life”. However, most of the studies found considered rectal cancer rather than low rectal
cancer, were retrospective studies, had short-term follow-ups, or did not consider confounding factors. In particular, a prospective study of patients undergoing treatment for low rectal cancer included only a few participants
(n=62) who were followed for 1 year after surgery. A randomised controlled trial comparing the outcomes of APR
and SPS surgery may provide strong support for these surgical strategies for low rectal cancer, but such studies are
not feasible because most patients prefer SPS to other methods.
This prospective, controlled, cohort study included 342 patients who underwent radical resection of low rectal
cancers at six clinical centres in Korea over 5 years between December 6, 2011 and August 12, 2016, with followup for 3 years. The study screened 1,043 patients with low rectal cancer, which accounted for about 11% of all
9,482 colorectal cancers treated over a period of 5 years at these clinical centres. Among 342 patients enrolled, 268
(78.4%) underwent SPS and 74 (21.6%) underwent APR. This well-designed study of patients with low rectal cancer revealed that SPS was associated with better QOL, including in terms of body image, micturition symptoms,
and male sexual problems, than APR in the intention-to-treat analysis at 3 years, with no increased oncological
risk. Therefore, we suggest that based on the consideration of QOL, the use of APR is limited, although a permanent stoma is unavoidable in patients with advanced very low rectal cancer that invades the anal sphincter. Our
study supports the current strategy of avoiding a permanent stoma after chemoradiotherapy in patients with low
rectal cancer. It shows that patients with low rectal cancer should receive comprehensive information about the
possible impact of radical surgery on their quality of life and postoperative functions, to allow an informed shared
decision to be made. We consider that this work is a landmark study comparing SPS and APR in patients with low
rectal cancer, and that it may change clinical practice for low rectal cancer.
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Microsurgical treatment of lymphedema:
Upper extremity and lower extremity
Joo Hyoung Kim, MD, PhD
Department of Plastic and Reconstructive Surgery, Pusan National University School of Medicine

Recent improvement in cancer treatment has dramatically increased the survival and decreased the complications such as lymphedema. However, the incidence of cancer is increasing with time.
With the prolongation of life expectancy the number of cancer patients is growing. More and more patients survive from cancer, and the number of patients with lymphedema is expected to expand in the future. Because it is
going to be a significant problem, we should not neglect it today.
Lymphedema is initially treated conservatively. They are indicated for surgery when there is skin ulcer and
deformities with repeated infection. Proper education is effective to avoid, alleviate or postpone these complications, but certain patients may still proceed to advanced lymphedema.
Many treatment modalities had been proposed in the literature with variable results, but none of them can be
universally applied to all patients. We think that a treatment plan should be designed for an individual patient
according to different disease severity. This is especially important when surgery is considered following failure
of conservative treatment.
The surgical treatment of lymphedema can broadly be divided into two categories: physiologic surgery and
excisional surgeries.
The Physiological procedures attempts to restore or improve lymphatic flow, whereas the excisional procedures
aims to decrease the lymphatic load by removing the diseased tissue.
The choice of surgical treatment is based on the stage of disease. The earlier intervention on these patients present with signs of disease progression, the better the outcome of the treatment.
For this reason, it is essential for all health professionals, managing lymphedema patients, to prudently monitor
lymphatic dysfunction and arrange for early referral to specialists in this field.
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Function preserving surgery for gastric cancer
Ji Yeong An
Department of Surgery, Samsung Medical Center, Sungkyunkwan University School of Medicine

With the increasing number of early gastric cancer (EGC) cases, applications of function-preserving gastric
cancer surgery may also be increasing. The low incidence of lymph node metastasis and excellent survival rates
in EGC, and the development of less-invasive procedures such as laparoscopic gastrectomy, accelerated the application of function-preserving surgery for gastric cancer. The current function-preserving gastrectomies that are
often performed and studied are pylorus-preserving gastrectomy and proximal gastrectomy. Pylorus-preserving
gastrectomy (PPG) with lymph node dissection is one such function-preserving procedure that has been applied
for EGC, with the indications, limitations, and survival benefits of PPG already reported in several retrospective or
prospective studies. Laparoscopy-assisted proximal gastrectomy has also been applied for EGC of the upper third
of the stomach. Additionally, segmental gastrectomy, and local resection also can be performed with or without
combining endoscopic procedure. In Korea, laparoscopic stomach-preserving surgery with sentinel basin dissection (SBD) has been performed on a trial basis. So, I will shortly introduce several types of function-preserving
surgeries for gastric cancer currently in use.
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Radiation biology of particle radiation
Woong Sub Koom, MD, PhD
Professor, Department of Radiation Oncology, Yonsei Cancer Center,
Yonsei University College of Medicine, Seoul, Korea

Carbon ion therapy is a promising evolving modality in radiotherapy to treat tumors that are radioresistant
against photon treatments. It is unique and has several biological advantages compared to other types of radiation
used for cancer therapy. The larger mass of the carbon ion makes it attractive for therapy because the rate of energy
loss along the track (linear energy transfer (LET): KeV/μm) of carbon ions is higher than that of protons. Usually,
accelerated atom nuclei with an atomic number greater than 2 are classified as high LET beams, because different biological effects are more clearly observed for these beams. Hence, carbon (atomic number 6) ion beams are
defined as high LET beams showing higher biological effects. The radiation-induced damage to cells is the result
of DNA strand breaks. The majority of low LET radiation damage to the DNA of cancer cells occurs through a free
radical mechanism that is enhanced by oxygen. Hence, existing hypoxic cancer cells have been considered to be a
major cause of radioresistance in tumors. On the contrary, high LET radiation has more direct effects on the DNA
and causes extensive damage which is less influenced by the oxygen level. The repair of sublethal damage is not
so obvious in high LET beams. Moreover, high LET radiation shows uniform effects irrespective of the cell cycle.
For high-LET radiations, relative biological effectiveness (RBE) is one of the most important factors to explain
the radiobiological effects on cancer therapy. RBE is described as a dose ratio of test and reference radiations having the same biological effect (RBE=Dreference/Dtest). That is, the term RBE is defined as a concept in radiobiology as
the ratio of the absorbed dose required to evoke the same biological effect by two different radiations. The clinical
effect (tumor control) is expected to be the same if the RBE-weighted dose is the same. In case of proton therapy,
generic RBE of 1.1 has been recommended irrespective of dose-modifying factors. In contrast, RBE of therapeutic
carbon-ion beams can be affected by many factors complexly such as dose level, LET, biological endpoint, fractionation, oxygen status, and so on. Due to the complex dependencies of the RBE on physical and biological factors, RBE values always refer to the specific irradiation conditions, the biological system as well as to the selected
biological endpoint. The resulting RBE is therefore more accurately termed as ‘experimental RBE’. In contrast, the
‘clinical RBE’ describes the ratio of prescribed absorbed doses of a photon and a high-LET irradiation, which are
believed to result in clinically equivalent results. In treatment planning, the RBE has to be calculated by biomathematical models, which—in spite of all validation efforts—still involve significant sources of uncertainty. For the
future, further studies investigating quantitatively the differential effects between normal tissues and tumors are
needed accompanied by clinical studies on effectiveness and toxicity.
Keywords Carbon ion therapy, linear energy transfer, relative biological effectiveness
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Radiation physics of particle radiation
Haksoo Kim, Ph.D.
Proton Therapy Center, National Cancer Center, Republic of Korea

The clinical interest in the particle therapy such as Proton, Helium, and Carbon increases continuously. However, the fundamental role in term of the measurement and the quality assurance may be different with the x-ray
radiotherapy. Major differences are Bragg peak, RBE (relative biological effectiveness), and PBS (pencil beam
scanning) features, which is the most important to understand radiation physics in the particle therapy. Usually, we
should understand delivery techniques of the particle beam such as the single or double scattering and PBS because
they are different features for the measurement and the quality assurance. However, the recent delivery technique
focuses on PBS. In this regard, we present the features and considerations of using PBS in the particle therapy.
The x-ray and particle radiation modalities clinically have different biological effect. The RBE of particle radiation is higher than 1.0 and is depending on the energy, characterized by an increased linear energy transfer (LET).
Different RBE according to the energy increases the uncertainty of dose delivery. We need to understand these
uncertainties for reducing the risk and presents the recent considerations of LET-based RBE of using PBS. Also,
we present the features of PBS compared with x-ray radiotherapy. Finally, we will introduce current challenges
and prospects of the particle therapy.
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Recent update of proton therapy
Do Hoon Lim
Department of Radiation Oncology, Samsung Medical Center, Sungkyunkwan University School of Medicine

Proton therapy has been increasingly applied in cancer treatment over the past decade due to the development
of technology and the advantage of proton with better tissue sparing compared to photon radiation. More proton
centers are becoming operational and there are currently 97 proton centers in operation and 31 proton centers under
construction. As of the end of 2018, over 190,000 patients have been treated with proton worldwide and the clinical data showing the benefits of proton therapy are increasing accordingly.
Compared to photon (x-ray) therapy, the advantage of proton therapy in clinical aspects can be summarized into
two words, “Toxicity and Effectiveness”.
1. Toxicity
Even with the same radiation dose, the lower probability of radiation-induced complications are expected with
proton therapy and many dosimetric comparison studies have showed the superiority of proton treatment plans. As
the cancer patients are living longer, the long-term radiation-induced toxicity has become a major concern and it
can be more decreased by proton therapy. This is especially true for pediatric patients. From many cohort studies
comparing proton and photon therapy in pediatric CNS tumors, neurocognitive and endocrine functions are better
in children with proton therapy, and finally the health-related quality of life scores are higher. In addition, the secondary cancer incidence is lower in proton-treated patients. These results means that there have been the increasing
clinical evidences of decreasing both short and long term toxicities in pediatric cancer patients with proton therapy.
Another result from the decreased toxicity with proton therapy is the widening of radiotherapy indications.
Those include the cancer patients who have poor organ function such as idiopathic pulmonary fibrosis or liver cirrhosis. And re-irradiation can be actively considered with the application of proton therapy.
2. Effectiveness
If a tumor has radiation dose-response relationship and radiation dose can be intensified with proton, we can
expect the higher tumor control rates by using proton therapy. For example, there are many clinical data showing
the increased tumor control rates with proton therapy in patients with chordoma and chondrosarcoma. Because of
the complex anatomy and proximity of targets to vital organs such as optic nerves and brainstem, proton therapy
in skull base chordoma has a unique advantage over photon therapy. And relatively radioresistent tumors such as
sarcomas may be good candidate for proton therapy with increased radiation dose.
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In this review of proton therapy, the recently published clinical evidences of proton therapy worldwide and clinical experiences from Samsung Proton Therapy Center will be provided, hoping to facilitate an understanding of
proton therapy for adult and pediatric cancers. And, based on the current evidences and several ongoing prospective randomized studies of proton therapy, it is expected to better define the value of proton therapy for cancer
patients.
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Recent update of carbon ion radiotherapy (CIRT)
Hong-Gyun Wu
Department of Radiation Oncology, Seoul National University College of Medicine, Seoul, Korea
Department of Radiation Oncology, Seoul National University Hospital, Seoul, Korea
Institute of Radiation Medicine, Medical Research Center, Seoul National University, Seoul, Korea
Cancer Research Institute, Seoul National University College of Medicine, Seoul, Korea

Radiation therapy is one of the most widely used therapies for malignancies. The therapeutic use of heavy ions,
such as carbon, has gained significant interest due to advantageous physical and radiobiologic properties compared
to photon-based therapy. By taking advantage of these unique properties, CIRT may allow dose escalation to tumors while reducing radiation dose to adjacent normal tissues.
Photon-based RT started immediately after discovery of X-ray by Wilhelm Conrad Rontgen in 1885. Willian
Bragg described physical property of Bragg peak in 1904. Ernest Rutherford discovery of proton 1911 and Ernest
O Lawrence invented cyclotron to accelerate proton in 1929. However, proton was not medically utilized until the
seminal paper of Rathburn Wilson who proposed the idea that proton beams could be used for cancer treatment due
to its unique physical property in 1946. Cornelius Tobias and John Lawrence performed the first investigations on
biologic effects of protons on rodents in 1948, and Lawrence “boys” applied the first proton beam therapy (PBT)
to pituitary tumor at the University of California, Berkeley. In 1975, Berkeley Bevalac was constructed, which was
synchrotron-based facility to accelerate ranging from helium ions to uranium nuclei. Japanese government made
political decision to build a heavy ion therapy facility in Japan. The first hospital-based proton therapy facility in
Loma Linda in 1990. Many cancer patients were treated with various kind of particle (He, C, Ne, Ar, Si) in US until
decommissioning of Bevalac in 1993. But the first heavy ion accelerator for clinical use was established at National Institute of Radiological Science (NIRS) in Chiba, Japan in 1994, and they continue to treat cancer patients and
to update hardware machine including accelerator and gantry. There are currently 13 centers treating with CIRT,
with many of these centers publishing safety and efficacy data. To date, CIRT has been studied for almost every
type of malignancy: intracranial malignancies, H&N malignancies, primary and metastatic lung cancers, tumors
of the gastrointestinal tract, prostate and genitourinary cancers, sarcomas, cutaneous malignancies, breast cancer,
gynecologic malignancies, pediatric cancers, and recurrent disease.
Interestingly the main indication for CIRT is different between Europe and Japan. Until 2018, 27,905 patients
were recorded to have been treated with CIRT worldwide. According to the identified studies, approximately 5,651
patients were enrolled in at least prospective case series studies and received CIRT.
There is no result available from phase 3 RCTs comparing CIRT with photon-based RT, and results on side
effects comparing CIRT with photon-based RT vary. Therefore, evidence regarding superiority/inferiority of CIRT
regarding efficacy or safety can as of today only be called an experimental therapy. Standard of RT is photon-based
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RT including image-guided RT (IGRT), intensity-modulated RT (IMRT), volumetric arc therapy (VMAT), and
stereotactic ablative RT (SABR) with proven effects in reducing side effects. More research is necessary to reach
a sophisticated evidence base for the evaluation of CIRT for cancer therapy.
Compared to proton, carbon-ion is the particle of “best balance” in terms of physical and biological dose distribution with increasing relative biologic effectiveness (RBE) with depth, toxicity may be lower because the
penumbra of carbon-ions is narrower around the tumor, hypofractionated RT is feasible in various tumors, and
production of secondary neutron is smaller and the risk of second malignancies would be smaller: pediatric cancer
can be treated with CIRT, being performed in Germany and Japan.
Charged particle therapy will never completely replace other modalities of radiation therapy or local treatment
modalities, but it has to continue to evolve and push the bar higher by producing the clinical evidence for treatment
of various cancer types.
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Frontiers in theranostics
Youngju Park
Department of Nuclear Medicine, Seoul St. Mary’s Hospital, The Catholic University of Korea College of Medicine

The emerging field of theranostics, which is a term derived from a combination of the words therapeutics and
diagnostics, offers a targeted, safe and efficient approach to pharmacotherapy. Applications of novel imaging
probes in early drug development include 64Cu-DOTA-B-Fab, the companion diagnostic probe for SAR566658,
the antibody-drug conjugate targeting the tumor-associated mucin-1-sialoglycotope CA6 which is overexpressed
in ovarian, pancreatic and breast cancers with demonstrated poor patient prognosis. Another early phase I study is
F-FP-R01-MG-F2, targeting the cell surface receptor integrin αvβ6, which is upregulated on alveolar epithelial

18

cells in the fibrotic foci of idiopathic pulmonary fibrosis.
The most promising candidates in the personalized treatment of prostate cancer include prostate-specific membrane antigen (PSMA) targeting agents and gastrin-releasing peptide (bombesin) antagonists. Due to initial experience with 68Ga-PSMA-11 and 68Ga-RM2, we were able to successfully carry out the first PSMA imaging study in
Korea, with 18F-Florastamin PET/CT in men with clinical suspicion of prostate cancer. Our hospital just began the
phase I clinical trial for the tandem 177Lu-labelled ligand in metastatic castration-resistant prostate cancers, and will
soon initiate a prospective phase III multicenter study for the diagnostic arm.
The development of these novel radiopharmaceuticals is made possible in part by concurrent advancements in
technology. Recent installation of new PET/CT systems that bring together the sensitivity of digital detection with
innovative reconstruction technology allows optimal performance with lower doses and faster imaging times.
Even more dated exams come with upgrades; for example planar bone scans, which have traditionally only been
interpreted visually, can now be interpreted as a bone scan index, using automated quantitative analysis software.
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Spectroscopic tissue scanner for distinguishing between
normal mucosa and submucosa, and cancer of stomach
Hong Man Yoon1, Hyung Min Kim2, Bang Wool Eom1, Keun Won Ryu1, Young-Woo Kim1,
Myeong-Cherl Kook1, Ramachandra R. Dasari3, Peter T. C. So3, Jeon Woong Kang3
Center for Gastric Cancer, National Cancer Center, Korea,

1

Department of Applied Chemistry, Kookmin University, Korea,

2
3

Laser Biomedical Research Center, G. R. Harrison Spectroscopy Laboratory, Massachusetts Institute of Technology, USA

Background
After endoscopic submucosal dissection, we usually wait for 5-7 days to get a report from pathologist. If the
cancer is incompletely resected, we must treat endoscopically or surgically after the report. Custom-built tissue
scanner previously showed possibility of real-time diagnosis of breast cancer. This study aimed to investigate
whether custom-built spectroscopic tissue scanner can distinguish between normal mucosa, normal submucosa,
and cancer of stomach.
Methods
Fluorescence spectra and Raman spectra were acquired using custom-built spectroscopic tissue scanner and
custom-built NIR confocal Raman microscopy system, respectively. A fiber coupled UV laser (FC-355, Changchun New Industries Optoelectronics Tech. Co. Ltd., China) was used as an excitation source for FS. A 785nm
wavelength from Ti: Sapphire laser (3900S, Spectra-Physics) was used as an excitation source. Tissue samples
were provided by the Cooperative Human Tissue Network (CHTN), which is funded by the National Cancer
Institute. Three normal and 3 cancer tissue specimens were separately cut into 10um-sized slice for Hematoxlyn
and Eosin (H&E) staining and 50um depth slice for scanning. DRS and FS of paired cancer and normal tissue were
acquired using custom-built spectroscopic tissue scanners. We compared microscopic images with hyperspectral
images which were made from tissue scanner.
Results
Regarding normal tissues, hyperspectral images showed lower intensity of scanned normal mucosa compared to
background using tissue scanner, and intensity of scanned submucosa was higher than mucosa. Regarding cancer
tissues, hyperspectral images showed cancer had high intensity compared to background, and had higher intensity
than normal mucosa, but lower than normal submucosa. Raman spectroscopy showed that collagen was dominant
in normal submucosa compared to normal mucosa and cancer tissue.
Conclusion
We might differentiate between normal mucosa, normal submucosa and cancer of stomach, need further study
in surgical specimens.
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Integrative multi-omics analysis reveals consensus molecular subtypes
reflecting distinct clinical phenotypes of hepatocellular carcinoma
Sung Hwan Lee1,2, Sun Young Yim3, Sang-Hee Kang4, Bo Hwa Sohn1, Yun Seong Jeong1,
Ji-Hyun Shin1, You Rhee Choi1, Jae-Jun Shim5, Jihoon Kim3, Henry Li6, Sheng Guo6,
Randy Johnson7, Ahmed Kaseb8, Koo Jeong Kang9, David Wheeler10, Ju-Seog Lee1
1

Department of Systems Biology, The University of Texas MD Anderson Cancer Center, USA, 2Division of Hepatibiliary and

Pancreatic Surgery, Department of Surgery, CHA Bundang Medical Center, CHA University, Seongnam, Republic of Korea,
Department of Internal Medicine, Korea University College of Medicine, Korea, 4Department of Surgery, Korea University

3

College of Medicine, Korea, 5Department of Internal Medicine, Kyung Hee University, Korea, 6Global Scientific Research
and Innovation Division, Crown Bioscience Inc., USA, 7Department of Cancer Biology, The University of Texas MD
Anderson Cancer Center, USA, 8Department of GI Medical Oncology, The University of Texas MD Anderson Cancer Center,
USA, 9Department of Surgery, Keimyung University Dongsan Medical Center, Korea, 10Department of Molecular and
Human Genetics, Baylor College of Medicine, USA

Purpose
Hepatocellular carcinoma (HCC) is a heterogeneous disease with therapeutic resistance even in the early stage.
Current genomic subtyping systems reflect the heterogeneity of HCC, but its clinical use is hampered by discrepancies among different studies.
Method
By integrating 15 previously established genomic signatures for HCC subtypes, we identified five clinically and
molecularly distinct consensus subtypes using transcriptomic data from 8 HCC cohorts with 1,754 patients (Discovery set; n=1,006, Validation set; n=748).
Result
We demonstrated five consensus subtypes of HCC showing distinct molecular and clinical features regarding
STM, CIN, IMH, BCM, and DLP subtypes. Briefly, STM (STeM) is characterized by high stem cell features, vascular invasion, and sensitivity to sorafenib. CIN (Chromosome INstable) has moderate stem cell features, but high
genomic instability and low immune activity. IMH (IMmune High) is characterized by high immune activity predicting possible responders for immunotherapies. BCM (Beta-Catenin with Male high predominance) is characterized by prominent beta-catenin activation, low miRNA expression, and hypomethylation. DLP (Differentiated
and Low Proliferation) is differentiated with high HNF4A activity. Lastly, we developed and validated a robust
predictor of integrated consensus subtype with subtype-specific serum biomarkers using integrative genomic and
statistical analysis.
Conclusion
Consensus subtypes of HCC from the comprehensive genomic analysis showed distinct biological and clinical
phenotypes, including different dependency for oncogenic pathways and discriminated therapeutic efficacy. Based
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on the clinical relevance of consensus subtypes for current available therapeutic options in terms of molecular
target therapies and immunotherapies, our findings may provide the foundation for rationalized biomarker-based
clinical trials for resectable HCC.
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Wounding promotes ovarian cancer progression and decreases efficacy
of cisplatin in a syngeneic mouse model
Yoo-Young Lee, M.D., Ph.D.
Division of Gynecologic Oncology, Department of Obstetrics and Gynecology,
Gynecologic Cancer Center, Samsung Medical Center, Seoul, South Korea

Among gynecologic malignancies, epithelial ovarian cancer (EOC) has one of the poorest prognoses with
5- year overall survival rates of approximately 30% for cases of advanced disease. Unlike other solid tumors at
advanced stages, the degree of residual disease after maximal cytoreductive surgery is considered an important
prognostic factor in advanced EOC. Adjuvant chemotherapy is imperative to eradicate visible residual diseases or
microscopic disease. At present, however, there is no consensus on the optimal time interval between surgery and
initiation of chemotherapy. Interestingly, previous in vivo and in vitro studies showed aggravated tumor growth on
residual tumors after surgery by increased level of various growth factors not only in surgical wounds but in blood
stream. Some clinical studies also support the possible negative impact of delayed chemotherapy on oncological
outcomes. So reducing the interval between surgery and initiation of adjuvant chemotherapy many be one of strategies to increase survival outcomes in EOC. This study was designed to investigate best time intervals between
surgery and chemotherapy in ovarian cancer mouse model. The murine ID8 cell model of ovarian cancer was used
to examine the efficacy of cisplatin treatment administered perioperatively or 7 days after surgical wounding.
Luciferase-expressing cells ID8 cells were injected intraperitoneally (i.p.) into female C57/Bl6 mice. Fourteen
days post-injection, animals received an abdominal incision or anesthesia alone and received i.p. cisplatin either
on the surgical day or 7 days later, or received no chemotherapy. Additional animals received cisplatin 28 days
after wounding for comparison. Abdominal tumor mass increased 2.5-fold in wounded vs. unwounded animals as
determined by bioluminescent in vivo tumor imaging. Cisplatin administered on the day of wounding decreased
tumor burden by 50%, as compared to 90% in unwounded animals. Cisplatin on day 7 or day 28 decreased tumor
burden by 80 and 37% respectively. Surgical wounding increases ovarian tumor mass and decreases perioperative
cisplatin efficacy in this animal model. Administration of cisplatin 1 week after surgery was more effective than
cisplatin administered perioperatively or 4 weeks after surgery.
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Tumor metastasis to lymph node requires metabolic reprogramming
toward fatty acid oxidation
Choong-kun Lee, MD, PhD
Division of Medical Oncology, Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, Korea

Metastasis of tumors to sentinel lymph node (LN) is a strong predictor of survival and determinant of disease
progression and treatment options for cancer patients. Despite the clinical significance of tumor LN metastasis,
the mechanisms underlying this process remained largely unexplored. Using comparative transcriptomics and
metabolomics analyses of the primary tumor and LN micro- and macro-metastatic tumors in melanoma mice, I
found that tumor cells undergo dramatic metabolic shift towards fatty acid oxidation (FAO) for successful LN metastasis. Mechanistically, transcriptional co-activator yes-associated protein (YAP) was selectively activated in LN
metastatic tumors, leading to upregulation of the genes associated with FAO pathway. Pharmacological inhibition
of FAO or genetic ablation of YAP in tumors markedly suppressed LN metastasis. Unexpectedly, bile acid synthesis pathway was activated in metastatic tumors upon arrival at the LN, and these bile acids activated YAP of tumor
cells via nuclear vitamin D receptor. I propose that inhibition of FAO or YAP to prevent the metabolic adaptation
of metastatic tumors offers a potential therapeutic strategy for mitigating tumor LN metastasis.
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Metformin promotes antitumor immunity via endoplasmic
reticulum-associated degradation of PD-L1
Jong-Ho Cha1,2
Department of Biomedical Sciences, College of Medicine, Inha University, #100 Inha-ro, Michuhol-gu,
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Incheon 22212, Korea, 2Department of Biomedical Sciences, Program in Biomedical Science and Engineering,
Graduate School, Inha University, #100 Inha-ro, Michuhol-gu, Incheon 22212, Korea

The type 2 diabetes drug, metformin, has been reported to possess antitumor effects and maintain high cytotoxic
T lymphocyte (CTL) activity, suggesting that metformin may play a role in immune surveillance. However, the
functions and the detailed mechanisms of metformin related to cancer immunity are not fully understood. Here we
show that metformin increases CTL activity by reducing the stability and membrane localization of programmed
death ligand-1 (PD-L1), one of the key immune checkpoints in cancer immune evasion. The antitumor effect of
metformin is significant in immunocompetent but not in immunodeficient mouse model. Furthermore, we discover
that AMP-activated protein kinase (AMPK) activated by metformin directly phosphorylates S195 of PD-L1. S195
phosphorylation induces abnormal glycosylation of PD-L1, resulting in its ER accumulation and ER-associated
degradation (ERAD). Consistently, tumor tissues from metformin-treated breast cancer patients exhibit reduced
levels of PD-L1 with AMPK activation. Blocking the inhibitory signal of PD-L1 by metformin enhances CTL
activity against cancer cells. Our findings identify a new regulatory mechanism of PD-L1 expression through the
ERAD pathway and suggest that the combination of metformin and CTLA4 blockade has the potential to increase
the efficacy of immunotherapy.
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Immunologic response to radiotherapy in hepatocellular carcinoma
Yoon Sun Choi
Department of Radiation Oncology, Inje University Busan Paik Hospital

Combination therapy along with immunotherapy can be attempted to improve the therapeutic response of conventional cancer therapy, even in refractory cancers. One of these attempts is the combination of immunotherapy
and radiotherapy (RT). In this cancer treatment field, there is a growing need for further research because the
information on obtaining the optimum radiation dose to achieve the maximum effect of combined therapy is still
insufficient. In addition, it is necessary to investigate the underlying biological mechanisms to obtain the maximum effect of this combination therapy. In particular, lymphocyte count appears to be closely related to the therapeutic responses of RT and immunotherapy. Therefore, preclinical studies using an animal model were conducted
to determine the optimal treatment method when immunotherapy and RT were used simultaneously.
The orthotopic liver tumor model is similar to the actual clinical situation of liver cancer. However, on administration of an immunological drug, it is difficult to elicit a treatment response similar to that of liver cancer when
compared with the ectopic model made of skin tumor. Skin has a special immunologic environment, which is rich
in immune cells such as macrophages, dendritic cells, and T cells. Therefore, it is known that immunotherapy
responds better to skin tumors. However, it is known that the liver is an organ that is subjected to various foreign
substances (antigens) when digesting food. Therefore, immune tolerance is an inherent characteristic of the liver.
Thus, it is difficult to determine the effect of an immune anticancer agent in liver tumors. Even though it was not
easy to obtain a prominent treatment outcome, our studies were conducted using an orthotopic liver tumor model,
that is, the treatment result was confirmed in a similar environment as that of patients with liver cancer.
The overall study was conducted in three different main projects. The first experiment examined the relationship
between absolute lymphocyte counts and radiation dose fractionation of peripheral blood. The second experiment was conducted to evaluate the effect of RT on baseline lymphocytopenia by initially limiting the number of
peripheral lymphocytes. The final experiment was to confirm the effect of a hypofractionated RT scheme compared
to single-fraction RT during concurrent immunotherapy and RT.
Relationship between radiation fraction size and absolute lymphocyte count in hepatocellular carcinoma
Purpose: We aimed to determine the effect of dose per fraction (fraction size) on radiotherapy (RT) outcomes
and its relationship with circulating absolute lymphocyte count (ALC) in hepatocellular carcinoma (HCC).
Methods: We examined the ALC and tumor volume during RT in 33 orthotopic HCC models. Four different
dose schedules were used in RT: 16.3 Gy in single fraction (fx), 24 Gy/3 fx, 27.5 Gy/5 fx, and 33 Gy/10 fx. All
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radiation doses are equal to the biological equivalent dose (BED10). After 15 days of start of RT, liver tissue was
harvested. Pathologic examination of the liver tumor was performed to detect the amount of tumor infiltrating
lymphocytes (TIL).
Results: The 16.3 Gy single fraction did not show lymphocytopenia. In the fractionated RT groups, lymphocyte
depletion in circulation was observed during RT. However, 24 Gy/3 fx and 27.5 Gy/5 fx groups showed faster
recovery after RT. A longer RT of 33 Gy/10fx showed lymphocytopenia at the end of RT. The 16.3 Gy singlefraction RT and 33 Gy/10 fx RT showed reduced tumor volume after treatment. In contrast, tumor volume
slightly increased in the 24 Gy/3 fx RT group. The 24 Gy/3 fx RT group showed the largest amount of TIL in
pathologic examination. Inversely, the 16.3 Gy single-fraction RT group showed the smallest amounts of TIL.
Conclusions: Short-course RT was found to be better for circulating lymphocyte sparing. The 24 Gy/3 fx
resulted in an increased number of TIL. When combined with immunotherapy, short-course fractionated RT is
more suitable for effective treatment.
Detrimental effect of pretreatment lymphocytopenia on radiotherapy outcome in a liver cancer model
Purpose: We aimed to determine the effect of low lymphocyte counts at the beginning of radiotherapy (RT) in
a hepatocellular carcinoma experimental model.
Methods: We used 38 HCa-1 cells with a C3H cell line for the orthotopic liver tumor model. Fingolimod, an immunosuppressant for inducing lymphocyte depletion at the beginning of RT, was administered two weeks after tumor
implantation. On the following day, a moderate dose of radiation was administered with a total of 40 Gy in 8
fractions (5 Gy/fraction). Lymphocyte counts were continuously monitored during and after the treatment. Primary tumor volume, cause of death, and overall survival outcome were evaluated.
Results: Lymphocyte count decreased after induction with fingolimod. Severe lymphocytopenia was induced at
the end of RT. The lymphocyte count returned to normal after one month of RT. There was no significant tumor
volume difference between the fingolimod group and the fingolimod plus RT group. The survival rate was higher
in the RT group than in the fingolimod plus RT group (p=0.009) or control group (p=0.008). Distant metastasis,
especially lung metastasis, exclusively occurred in the fingolimod or fingolimod plus RT group and was a common cause of death in those groups.
Conclusion: The depletion of circulating lymphocytes at the beginning of RT can induce liver cancer progression. Lymphocytopenia at the initial RT is related to a high rate of distant failure and reduced survival rate.
Effective combination of dual checkpoint blockade and radiotherapy in an orthotopic hepatocellular carcinoma model
Purpose: To identify the best combination method for combined immunotherapy and radiotherapy (RT) for
hepatocellular carcinoma (HCC).
Methods: We used the HCa-1 cell line and 60 C3H mice for the orthotopic mural HCC model. For immunotherapy, anti-programmed cell death 1 (PD-1) antibody (10 mg/kg) and anti-cytotoxic T-lymphocyte-associated
protein (CTLA-4) antibody (3 mg/kg) were administered for two weeks. One week after the beginning of the
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immunotherapy, RT was administered with 16.3 Gy in single fraction or total 24 Gy divided into 3 fractions.
Treatment response was assessed by ultrasonography. Blood sampling for counting lymphocytes was performed
simultaneously.
Results: Tumor volume was reduced by combined immunotherapy and fractionated RT (24 Gy/3 fx) compared
with that by single-fraction RT plus immunotherapy or only immunotherapy. Lymphocyte counts were also
reduced in the combined immunotherapy plus fractionated RT group compared to those in the combined immunotherapy plus single-fraction RT group. As for the survival rates, fractionated RT added to the immunotherapy
groups showed a better overall survival rate than the only immunotherapy group.
Conclusion: Addition of RT to a dual checkpoint blocker is necessary to control liver tumor growth. RT is
required to consolidate the local treatment effect after immunotherapy for liver cancer.
Keywords hepatocellular carcinoma, radiotherapy, immunotherapy, Fingolimod, lymphocyte
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Application of artificial intelligence in colorectal cancer research
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Radiomics is an innovative technique that uses the large volume of imaging features to predict oncological
features. It consists of converting the medical images into high-dimensional features which is then used to predict
clinical outcomes. Convolutional neural networks (CNNs) have recently manifested the ability to generate useful
features from imaging data in various medical research. There are multiple studies suggesting the CT imaging
features extracted by CNNs have high predictive values in oncological outcomes. Machine learning approach is
one of the major subfields of artificial intelligence which can be used for constructing prediction model in radiomics and has shown promising performances for predicting various oncological subjects. But mostly, it has been
focusing on the performance of the prediction modeling for disease-related entity, but not on the clinical implication of the feature itself. If the approaches of radiomics study can encompass purposes focusing on not only the
performance of the prediction modeling for disease-related entity, but also the clinical implication of the imaging
features itself, its utility and contribution to the healthcare research would be in great value. We propose a framework to extract the liver imaging features from CT scan using CNNs in CRC patients and analyze the imaging
features using machine learning approaches to predict the metachronous liver metastasis. Additionally, we tried to
elucidate its clinical implication in oncological perspectives using statistical analysis.
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NTRK fusion-positive cancers and TRK inhibitor therapy
David S. Hong
Department of Investigational Cancer Therapeutics, Division of Cancer Medicine,
The University of Texas MD Anderson Cancer Center, USA

Neurotrophic tyrosine receptor kinases (NTRK) 1, 2, and 3 are three distinct genes that encode the tropomyosin
receptor kinase (TRK) proteins TRK A, B and C respectively (1). Activation of TRKs promote cell proliferation,
differentiation and survival (2). NTRK gene fusions, which involve intra- or interchromosomal rearrangements
of the kinase domain of NTRK 1, 2, and 3 with various partners that lead to ligand-free activation of downstream
signaling pathways, have been shown to be oncogenic drivers across a wide variety of adult and pediatric cancers
(3). Prevalence of NTRK gene fusions varies widely across various tumor types. The frequency of these mutations
ranges from < 1% in some common tumors such as lung, colorectal, pancreatic, breast cancers, and melanoma, to
5%-25% in papillary thyroid cancers, Spitzoid neoplasms, and gastrointestinal stromal tumours (GIST), and up
to > 90% in rare tumor types including secretory breast carcinoma and mammary analogue secretory carcinoma
(MASC) of the salivary glands (4). Over the past few years, various small molecule inhibitors targeting TRK
fusions have been developed and tested in clinical trials. Larotrectinib, a highly selective and potent pan-TRK
inhibitor, has been investigated in multicenter phase I and II clinical trials and demonstrated durable antitumor
efficacy in children and adults (5). The second-generation pan-TRK inhibitor LOXO-195 demonstrated preliminary efficacy in patients with resistance to prior TRK inhibitors (6). We review the latest data and emerging
insights into NTRK biology.
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Targeting the BRAF mutation
Hussein A. Tawbi
Department of Melanoma Medical Oncology, University of Texas MD Anderson Cancer Center, USA

BRAF mutations are recurrent mutations in human malignancies and the vast majority are activating oncogenic
mutations, particularly at the V600 locus.
BRAF mutations occur in close to 50% of malignant melanomas and results in activation of the MAPK pathway.
Initial attempts at targeting BRAF with sorafenib were unsuccessful due to the lack of specificity for the BRAF
mutated protein. Vemurafenib was the first BRAF V600 selective inhibitor and achieved high enough concentrations
in patients to result in more than 80% inhibition of ERK signaling. This resulted in impressive clinical responses and,
at the recommended Phase 2 dose of 960 mg PO BID results in ORR of 48% and PFS of about 6 months.
Dabrafenib at 150 mg PO BID was very comparable in efficacy and resulted in a slightly improved safety profile.
Trametinib is a MEKi that induces 22% ORR in BRAF-mutant melanoma as a single agent. All 3 drugs were FDA
approved in BRAF-V600 mutant metastatic melanoma.
The combination of dabrafenib and trametinib resulted in improved efficacy with ORR around 70%, PFS of 10-11
months, and decreased incidence of cutaneous toxicities. This however also resulted in increased incidence of certain
toxicities like pyrexia (over 50%). The combination was FDA approved based on a phase 2 study but then confirmed in
larger Phase 3 trials. By the same token, vemurafenib and cobimetinib, and subsequently encorafenib and binimetinib
were all FDA approved for BRAF-V600 mutant melanoma.
Dabrafenib and trametinib have shown activity in untreated brain metastases as well, albeit with a shorter PFS of
only 5.6 months.
They have also shown improved efficacy over placebo in high risk resected stage III melanoma and are also approved in the adjuvant setting.
Only 1-2% of lung adenocarcinoma harbor a BRAF V600E mutation and the combination of dabrafenib and
trametinib does have an impressive ORR of 63% in that population and is FDA approved for that indication.
In colorectal carcinoma, up to 7% of patients have BRAF V600E mutations which confer a worse survival and
an atypical pattern of metastases. Single agent BRAFi or combination of BRAFi+MEKi have little clinical activity.
Mechanistic studies indicated that resistance to BRAF/MEK inhibition in CRC is mediated through reactivation of
the MAPK pathway through EGFR signaling. The combination of EGFR antibody cetuximab with vemurafenib and
irinotecan showed impressive ORR of 35%.
The BEACON study was a Phase 3 study that examined encorafenib+cetuximab +/– binimetinib to cetuximab+chemo
and showed impressive ORR and OS benefit. Interestingly the addition of binimetinib did not seem to add much efficacy
and current approaches are being pursued to improve the outcome of those patients with CRC and BRAF V600E mutations.
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Analysis of TMB and MSI status and their treatment outcomes
Sae-Won Han
Seoul National University Hospital

Until recent success of immuno-oncology, microsatellite instability (MSI) or mismatch repair (MMR) status
was only useful as a prognostic marker in early stage colorectal cancer and for identifying patients with hereditary nonpolyposis colorectal cancer. Immune checkpoint inhibitors have shown promising activity in MSI-high
(H) and deficient (d) MMR cancers including colorectal cancer. Pembrolizumab for treatment of MSI-H/dMMR
cancer was the first tissue agnostic approval from the FDA. Moreover, pembrolizumab showed superior activity
compared with chemotherapy as first-line treatment in MSI-H/dMMR metastatic colorectal cancer making it a new
standard of care.
Tumor mutational burden (TMB) is the number of somatic mutations per megabase (Mb) of the sequenced
region. Tumors with higher TMB have better treatment outcome following immune checkpoint inhibitor treatment. Pembrolizumab has recently been approved for cancers with high TMB (≥ 10 mutation/Mb), a second tissue
agnostic approval for the drug. Variability exists among the clinical NGS panels in estimating TMB (panel size,
covered gene, and bioinformatic pipeline) and efforts should be made to standardize TMB measurement.
TMB is considered as a surrogate of tumor immunogenicity. Although it can provide a simple quantitative measurement, many other factors should also be considered to understand tumor immunogenicity including mutation
type, expression, clonality/heterogeneity, MHC binding affinity, and T-cell response.
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DNA damage pathway for cancer treatment
Yeon Hee Park
Samsung Medical Center

Cytotoxic chemotherapy using alkylating agents remains one of the most frequently utilized anti-cancer therapies. Alkylating agents are a class of chemotherapeutic drugs which induce cell death by directly adding additional
alkyl groups to the bases of DNA. This results in significant intra- and inter-strand linking at the alkylated residues
to induce DNA damage. In cancer cells, undergoing rapid growth, this leads to inhibition of DNA replication, cell
division and subsequent cell death. Alkylating agents frequently utilized in cancer therapy include the platinum
compounds Cisplatin and Carboplatin, and Temozolomide. Platinum compounds crosslink the purine bases within
DNA, inducing DNA damage.
Since their discovery half a century ago, the PARP protein family has been proposed to have multiple functions
in cellular processes; including transcription, cell death and DNA repair. In particular, knowledge of the basic
biology and roles PARP1 in DNA repair pathways led to the development of PARPi, for the targeted treatment
of BRCA-mutated cancers. More recent evidence suggests that PARP1 may also have a role in alternative DNA
repair pathways, including nucleotide excision repair, non-homologous end joining (both classical and alternative),
homologous recombination and DNA mismatch repair. Furthermore, PARPi have been shown to be effective
against homologous recombination repair deficient tumors in a synthetically lethal interaction. Synthetic lethality
is where loss of one gene is compatible with cell viability; however, simultaneous disruption of two genes results
in cell death. The synthetic lethality between PARP inhibition and BRCA mutation or depletion was originally
hypothesized that inhibition of PARP1 activity would lead to replication fork collapse and the subsequent HRdependent repair of these forks. Therefore, given that BRCA1/2 mutated tumor cells have disrupted HR activity,
the collapsed replication forks are unable to be repaired and cell death occurs.
The potential of PARPi therapy in a variety of cancer subtypes has been highlighted by the significant numbers
of preclinical studies and clinical trials, demonstrating their superior efficacy over traditional chemotherapies in
some cancers. Studies have also established the substantial antitumor benefits of utilizing PARPi in combination
with other anti-cancer agents to induce significant tumor regression. However, although the clinical relevance of
PARPi is clear, the underlying mechanisms of PARPi activity remain elusive; therefore, limiting our understanding
of potential targets for PARPi tumor biomarkers and pathways of therapy resistance.
In addition, based on evidence of an interaction between the DNA damage response and the immune system, it
has been suggested that PARPi therapy may have positive implications for the anticancer immune response. It is
now well recognized that tumors with mutations in DNA damage response genes are more sensitive to immuno-
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therapies.
In this lecture, targeting DNA Damage pathways including PARPi was discussed.
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Oncogenic IRS4 activation in thymic epithelial tumors
Young Seok Ju
Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology

Thymoma is a rare tumor originating from the epithelial cells of the thymus. Despite recent cancer-genome
studies, tumorigenic processes underlying thymomas remain largely unknown, except GTF2I gain-of-function
mutation recurrently found in ~40% of the tumors. Here we combined genome and transcriptome profiles of 137
thymic epithelial tumors together with single-cell transcriptomes of normal thymic cells. Our efforts revealed two
apparently distinct thymoma types with contrasting tumorigenic courses from different cell-of-origins: (1) genomic-stable tumors transformed from thymic progenitor cells harboring predominantly point mutations including the
GTF2I gain-of-function mutation, and (2) genomic-unstable tumors transformed from more differentiated thymic
epithelial cells showing multiple acquisition of arm-level copy number changes, which converge to transcriptional
hyper-activation of IRS4, a novel oncogene. Mutation-timing analyses further revealed that the copy number gains
frequently found in the genomic-unstable tumors were accumulated by multiple independent events over a lifetime
from the first decade of the patients’ life, suggesting a punctuated clonal evolution in tumorigenesis. These distinct
molecular tumor types showed substantial differences in transcriptional, metabolic, and immuno-oncologic phenotypes. Our findings shed light on the tumorigenic evolution of normal progenitor cells and provide a sophisticated
analytic approach that can be directly applicable to other tumor types in the near future.
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Cross-species oncogenic signatures of breast cancer in
canine mammary tumors
Sangwoo Kim
Department of Biomedical Systems Informatics and Brain Korea 21 PLUS Project for Medical Science,
Yonsei University College of Medicine, Seoul, Korea

Genomic and precision medicine research has afforded notable advances in human cancer treatment, yet
applicability to other species remains uncertain. Through whole-exome and transcriptome analyses of 191 spontaneous canine mammary tumors (CMTs) that exhibit the archetypal features of human breast cancers, we found
a striking resemblance of genomic characteristics including frequent PIK3CA mutations (43.1%), aberrations of
the PI3K-Akt pathway (61.7%), and key genes involved in cancer initiation and progression. We also identified
three gene expression-based CMT subtypes, one of which segregated with basal-like human breast cancer subtypes
with activated epithelial-to-mesenchymal transition, low claudin expression, and unfavorable disease prognosis.
A relative lack of ERBB2 amplification and Her2-enrichment subtype in CMT denoted species-specific molecular
mechanisms. Taken together, our results elucidate cross-species oncogenic signatures for a better understanding
of universal and context-dependent mechanisms in breast cancer development and provide a basis for precision
diagnostics and therapeutics for domestic dogs.
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Recent update of breast cancer genomics
Wonshik Han
Department of Surgery and Cancer Research Institute, Seoul National University College of Medicine, Seoul, Korea

Biomarkers are needed in every process of cancer progression, and without biomarkers, precision medicine is
not possible. Next Generation Sequencing (NGS) opened a new era in the cancer biomarker research. As well as
detecting every kinds of cancer somatic mutations and patients’ germ line mutations, now NGS expand its role in
early detection of cancer, systemic therapy decision, and monitoring of recurrence for early intervention.
Many hereditary cancer syndromes and their causative genes mutations have elucidated in the past decades.
Due to the NGS technique, we are now able to detect multiple genes’ mutations at single procedure. We developed
in SNUH 64 gene NGS panel for hereditary cancer (named HOPE). We have sequenced 496 patients who have
clinical feature of HBOC, and found that 95 patients (19.2%) have 48 deleterious germline mutations in 16 cancer
susceptibility genes. Approximately one third of the mutations in non-BRCA genes, such as CDH1, RAD51, and
TP53. Currently we are now operating hereditary cancer clinic in SNUH using this HOPE panel. We are now
preparing to extend our panel with hereditary pediatric cancer and hereditary colorectal cancer module. Also,
polygenic risk score (PRS) panels consisting of 313 common published breast cancer susceptibility SNP is under
development. It will help guiding breast cancer screening.
A clinical unmet need is to select patients who will have benefit with adjuvant chemotherapy in ER-positive
breast cancer. For this purpose several multigene panels, e.g. OncotypeDX are commercialized worldwide but,
the high cost to use them is a hurdle for general use in Korea. We developed a multigene RNA-sequencing tool
consisting of 174 genes in SNUH and Asan hospital. It is possible to assay using FFPE with much less cost and
less turnaround time than other tools. In a validation set of 482 ER-positive and lymph node-negative breast cancer
with long-term outcome data, the age-related hazard ratio for distant recurrence without chemotherapy was 9.73
and 3.19 for patients aged ≤ 50 and > 50 years, respectively.
The most promising technology now is cfDNA. Its detection and utility as a prognostic and predictive biomarker was shown in advanced breast cancer. Now its application is being expanded to early detection of cancer in
asymptomatic individual. Moreover monitoring of recurrence using individual-specific mutation panel of cfDNA
is presenting promising results.
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Systems biology approach to overcome the therapeutic resistance to
multikinase inhibitor
Jae-Kyung Won
Department of Pathology, Seoul National University Hospital

Multi-kinase inhibitor such as sorafenib is used for hepatocellular carcinoma (HCC), renal cell carcinoma (RCC)
and radioactive iodine resistant advanced thyroid carcinoma, but its effect to patients’ survival gain varied over a
wide range depending on patho-genetic conditions. Thus, predicting the response of sorafenib and enhancing the
efficacy of sorafenib is essential for achieving efficient control of those cancers. In this presentation, I’d like to
show two approaches for the increase of therapeutic effect of sorafenib in HCC. First, to find out the action mechanism and the resistance mechanism of sorafenib, a systems approach by combining biochemical experimentation
and mRNA microarray analysis was done with pathway network study to investigate the resistance mechanism and
functional consequences of sorafenib. Analysis of sorafenib-induced mRNA changes in HCC cell lines by gene
set based analysis methods was performed and it was found that, in the presence of sorafenib, proteotoxic stress
module are activated, leading to apoptosis. Pathway network analyses showed that protein disulfide isomerase
(PDI) attenuates such stress, thereby decreases the efficacy of sorafenib. Cell viability assay shows that adding
more endoplasmic reticulum (ER) stress by combining PDI inhibitor can synergistically increase the efficacy of
sorafenib in HCC cell lines, which was confirmed in the mouse xenograft model. Second, to discover biomarkers
that can predict the response to sorafenib, transcriptome data from public database were analyzed and candidate
molecule endothelin 1 (EDN1) was extracted. Its role in the resistance to sorafenib was investigated through in
vitro shRNA and overexpression studies in HCC cell lines. Further, its predictive ability was validated using HCC
patients’ tissues and clinical data. Using macitentan, endothelin receptor antagonist that is used in pulmonary arterial hypertension, the efficacy of sorafenib was enhanced in the xenograft mouse model, which supports the benefit
of repositioning of the known drug.
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The history and current status of AYA oncology
Jung Woo Han, MD
Department of Pediatric Hemato-Oncology, Yonsei Cancer Center,
Department of Pediatrics, Yonsei University College of Medicine

The Lift stage of adolescent and young adult (AYA) is unique in physical, psychosocial characteristics, which
is transition from the childhood period to adult stage. Although AYA cancer patients have their own characteristic difficulties during the treatment and the life after the cure, relatively little has been known about biologic,
genetic, epidemiologic, therapeutic, psychosocial and economic features compared to children or adult. In the
United States, the Roswell Park Memorial institute started the first AYA oncology program in 1978. They provided
the first dedicated and isolated place for AYA, where they received the oncology care and psychosocial support.
In 1992, American Cancer Society supported the AYA oncology workshop, and the issues on the psychosocial,
insurance, hire, clinical trial, their life-long and long-term follow-up were discussed in the workshop. The LIVESTRONG foundation made a breakthrough milestone for AYA program. The foundation was established by the
famous bicycle athlete, Lance Armstrong who were suffered from metastatic testicular cancer in his young age.
They collaborated with National Cancer Institute and published statement and report for AYA with cancer, so
called ‘Closing the Gap’ in 2005. In this report, AYA patient group was defined as the patient diagnosed at ages
15 through 39 years old, and provide 5 imperatives for improving the outcomes of AYA with cancer. In 2010,
American Society of Clinical Oncology (ASCO) published special edition for AYA oncology and in 2012, NCCN
published the guideline for AYAO patients. In 2013, NCI and LIVESTRONG foundation held the subsequent
workshop which was called as ‘Next Steps in AYAO’. For now, in the United States, there are AYAO programs
in the cancer institutions. In Canada, Canadian Partnership Against Cancer (CPAC) established the taskforce for
AYAO with the financial support from government. In England, AYAO patients are defined the patients diagnosed
at the age 13 through 24. Teenage Cancer Trust (TCT) established collaborative management system with National
Health Service, and the first AYAO dedicated institution was founded at the Middlesex Hospital London in 1990.
In 2005, National institute for Health and Care Excellence (NICE) published the recommendation for AYAO and
the Quality Standards for AYAO was established in 2014. For now, more than 25 institutions for AYAO are running
in the United Kingdom. In summary, AYA has unique characteristics and there are needs for the specialize care.
But the history for AYAO program is relatively short. There are still lack of knowledge about the characteristics
of AYA. Moreover, there were difficulties for continuous operation for the special care for AYAO. For the proper
establishing and continuous running of this specialized program, appropriate modification according to the social
environment in each countries are strongly needed.
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Sarcomas in adolescent and young adults (AYA)
Jun Ah Lee
Center for Pediatric Cancer, National Cancer Center, Goyang, Republic of Korea

Bone and soft tissue sarcoma (BSTS) is generally a rare disease. However, they represent a common type of
cancer in adolescents and young adult (AYA), accounting for 6% of total malignancies in this population.
The incidence of primary malignant bone sarcomas is about 1 in 100,000. Osteosarcoma is the most frequently
encountered bone tumor in AYA, followed by Ewing sarcoma, and chondrosarcoma. Soft tissue sarcomas are a
heterogeneous group of tumors. The incidence of soft tissue sarcoma is higher in older age population. According
to the US SEER data, 8,000 adults are newly diagnosed with soft tissue sarcoma each year, compared to 850-900
cases in children and adolescents (< 20 years old).
The knowledge regarding BSTS in the AYA population is limited. However, differences in the distribution of different subtypes previously have been demonstrated. In addition, there have been indications that AYA with BSTS
have worse prognosis compared with both younger and older patients, even those with the same subtypes. AYAs
with BSTS are consistent with the broader issues faced in AYA cancer, such as diagnosis, management, and clinical trials, which might account for some of the lagging improvement in survival outcomes among AYAs compared
with both younger and older adult patient.
The molecular, epidemiologic, and therapeutic outcome of BSTS of AYA will be presented and compared to
those of the younger or older population. Among the heterogeneous BSTSs of AYA, I will focus on the three chemosensitive BSTS (osteosarcoma, Ewing sarcoma and rhabdomyosarcoma), which are known as “pediatric type
BSTS”.
Reference
1. Keegan TH, Ries LA, Barr RD, et al. Comparison of cancer survival trends in the United States of adolescents
and young adults with those in children and older adults. Cancer 2016;122:1009-16.
2. Livingston JA. Improving outcomes for adolescents and young adults with sarcoma: a focus on cancer care
delivery. J Oncol Pract 2019;15:253-4.
3. Papworth KE, Arroyo VM, Styring E, Zaikova O, Melin BS, Lupo PJ. Soft-tissue sarcoma in adolescents and
young adults compared with older adults: a report among 5000 patients from the Scandinavian sarcoma group
central register. Cancer 2019;125:3595-602.
4. Fukushima T, Ogura K, Akiyama T, Takeshita K, Kawai A. Descriptive epidemiology and outcomes of bone
sarcomas in adolescent and young adult patients in Japan. BMC Musculoskelet Disord 2018;19:297.

65

Symposia

5. Collins M, Wilhelm M, Conyers R, et al. Benefits and adverse events in younger versus older patients receiving
neoadjuvant chemotherapy for osteosarcoma:findings from a meta-analysis. J Clin Oncol 2013;31:2303-12.
6. Sultan I, Qaddoumi I, Yaser S, Rodriguez-Galindo C, Ferrari A. Comparing adult and pediatric rhabdomyosarcoma in the surveillance, epidemiology and end results program, 1973 to 2005: an analysis of 2,600 patients. J
Clin Oncol 2009;27:3391-7.
7. Ferrari A, Sultan I, Huang TT, et al. Soft tissue sarcoma across the age spectrum: a population-based study from
the surveillance epidemiology and end results database. Pediatr Blood Cancer 2011;57:943-9.
8. Bisogno G, Compostella A, Ferrari A, et al. Rhabdomyosarcoma in adolescents: a report from the AIREOP Soft
Tissue Sarcoma Committee. Cancer 2012;118:821-7.

66

46th Annual Meeting of Korean Cancer Association & 6th International Cancer Conference

SP3-3

Fertility preservation in female adolescents and young adults
with cancers
Jung Ryeol Lee, M.D., Ph.D.
Department of Obstetrics and Gynecology, Seoul National University College of Medicine

Adolescent and young adult (AYA) patients are generally defined as 12 to 35 years old. As cancer treatment
advances, most female adolescents or young adults diagnosed with cancer would be long-term survivors. Currently, there are nearly 680,000 reproductive-aged female adolescents or young adult (AYA) survivors in the United
States.1 Younger cancer survivors have a higher overall risk of infertility than siblings or general population controls, but individual risks vary widely depending on the type and dose of cancer treatment. As the survival rate of
AYA cancer patients improves, quality of life and fertility after cancer treatment has become much more important.
Advances in reproductive technology have increased options for AYA cancer patients to preserve fertility
potential. Options include embryo freezing, egg freezing, ovarian tissue freezing, ovarian transposition, and ovarian suppression2,3. Optimal options can be selected according to the disease, treatment, and patient’s situation. In
early-stage gynecologic cancer, alternative treatments to replace surgery may be chosen depending on the disease
type. Additionally, the clinician should provide AYA patients that alternative family building options may be considered. These options include donor eggs, donor embryos, surrogacy with a gestational carrier, and adoption. The
risk of infertility associated with cancer treatment and the possible fertility preservation options must be discussed
before treatment between oncologists and AYA patients with newly diagnosed cancers4.
AYA cancer patients are a particular group of patients who need a thoughtful approach. In particular, for adolescents, there may be a lack of accessible fertility conservation programs, lack of knowledge about individual
vulnerability to cancer treatment, and discomfort from discussing reproductive health issues with patients and their
parents3. AYA cancer patients are encouraged to discuss fertility implications during and after treatment and the
importance of follow-up with a gynecologist or fertility specialist to monitor ovarian function over time5.
In conclusion, for fertility preservation in AYA cancer patients, it is necessary to consider AYA patients’ unique
aspects. It is important to discuss fertility preservation options and provide appropriate information before cancer treatment. Education and counseling should include treatment-related infertility risks, fertility preservation
options, and alternative family building. Optimizing fertility preservation can help improve the long-term wellbeing of AYA cancer survivors by alleviating the suffering of AYA cancer patients and participating in decisions
about the future of reproductive life. Last but not least, early referral to fertility preservation specialists cannot be
overestimated for providing optimal treatment for AYA cancer survivor’s future life.
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Survivorship of AYA with cancers
Juhee Cho
Department of Clinical Research Design and Evaluation, SAIHST, Sungkyunkwan University

Adolescents and young adults (AYAs) comprise less than 10 percent of all cancer survivors. While cancer at any
age is devastating, the psychosocial impact on those in the 12-39-year age range can be particularly complicated
by the developmental issues that this group faces. At a stage where creating a sense of identity is crucial, the interruption and alteration to relationships, study, career, peer socialization, and living arrangements, amongst other
things, can be devastating. Loss of independence, while more prominent in the adolescent age group, also affects
young adults significantly. Moreover, this age group presents with special medical, physical, psychological, and
social needs.
Although it was once a relative advantage to have cancer during the AYA years, patients in this age group are
now behind patients in other age groups. The psychosocial needs of AYAs often exceed those in their counterparts
without a history of cancer. These include higher prevalence of smoking, obesity, chronic health conditions, and
poorer mental and physical health. Within the first four months after a diagnosis, 12 percent of AYA survivors
report distress, which persists at 6 and 12 months. Higher levels of distress appear to be associated with a younger
age at the time of treatment and greater treatment intensity. AYA survivors are five times more likely to report posttraumatic stress disorder (PTSD) than those without a history of a chronic illness. However, a substantial proportion of this population appear to have post-traumatic stress symptoms (PTSS) and do not meet the clinical criteria
for a diagnosis of PTSD. Sexual dysfunction is a well-known consequence of many cancer treatments across diagnoses. It is a particular concern of AYA survivors who may be prematurely postmenopausal as a result of treatment.
For cancer survivors who have not yet completed their family, infertility is a persistent and major concern that can
add to long-term stress. Education about fertility preservation prior to the initiation of any treatment is especially
important. Approximately one-third of AYAs report a negative impact of cancer on their ability to work and appear
more likely to stop working or to work only part-time.
Further work is needed to assess interventions tailored to AYA cancer survivors. Primary interests reported by
this group of patients include the ability to meet other AYAs, to access more information related to psychosocial
resources, and to include more opportunities for social networking, including social media and web-based interventions.
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The power of ONE: Immunology in the age of single cell genomics
Ido Amit
Weizmann Institute of Science, Israel

The immune system is a complex, dynamic and plastic network composed of various interacting cell types
that are constantly sensing and responding to environmental cues. From very early on, the immunology field has
invested great efforts and ingenuity to characterize the various immune cell types and elucidate their functions.
However, accumulating evidence indicates that current technologies and classification schemes are limited in their
ability to account for the functional heterogeneity of immune processes. Single cell genomics hold the potential
to revolutionize the way we characterize complex immune cell assemblies and study their spatial organization,
dynamics, clonal distribution, pathways, and crosstalk. This emerging field can greatly affect basic and translational research of the immune system. I will discuss how recent single cell genomic studies are changing our perspective of various immune related pathologies from cancer to neurodegeneration. Finally, I will consider recent
and forthcoming technological and analytical advances in single cell genomics and their potential impact on the
future of immunology research and immunotherapy.
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Utilizing machine intelligence for neoantigen identification
Jung Kyoon Choi1,2, Kwoneel Kim3, Se-Hoon Lee4,5
Department of Bioengineering, KAIST, Daejeon, South Korea, 2PentaMedix Co., Ltd., Seongnam-si, Gyeonggi-do,

1

South Korea, 3Department of Biology, Kyung Hee University, Seoul, South Korea, 4Department of Medicine,
Samsung Medical Center, Seoul, South Korea, 5Department of Health Sciences and Technology, Sungkyunkwan University,
Seoul, South Korea

Neoantigen burden is regarded as a fundamental determinant of response to immunotherapy. However, outgrowth of clones not expressing tumor neoantigens is a well-known mechanism of immune evasion of cancer.
Here, we investigated our patient cohort together with a public cohort by our algorithms for the modelling of peptide-MHC binding based on convolutional neural networks. Our prediction outperformed previous methods in the
largest set of test cases to date. We then defined constitutive and facultative neoantigens according to the essentiality of neoantigen-expressing genes for tumor growth based on functional screening and single-cell transcriptome
data. Our own and public cohort data revealed the influence of the gene-level properties on clinical responses to
checkpoint blockade. The pre-therapy load and on-therapy reduction of the constitutive neoantigens contributed to
the clinical benefit. On the contrary, poor clinical responses implied immune evasion with an increase in the clonal
frequency of the facultative neoantigens and a decrease in the expression of dispensable genes. Therefore, immune
evasion may be minimized by steering antitumor immune responses toward neoantigens from essential genes.
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Machine learning-based immunogenomic analysis of TIME to predict
immune directed therapy response in gastric cancer
Jae-Ho Cheong1,2,3,*
Department of Surgery, 2Department of Biochemistry & Molecular Biology, and 3Department of Biomedical Systems

1

Informatics, Yonsei University College of Medicine, Seoul, Korea

Immune checkpoint inhibitors (ICI) have dramatically improved outcomes for patients with certain types of malignancies, such as lung cancer and melanoma. Retrospective analysis of GC patients treated with ICI showed that
there are subsets of gastric cancer patients (e.g., MSI-H GC tumor) who have significant response to ICI. However,
underlying molecular mechanisms of MSI-H GC tumors responded to ICI is largely unknown. Recent studies indicated that spatial analysis of tumor immune microenvironment (TIME) within a patient’s tumor could improve our
understanding of how immune environment have on influence on response to ICI. In this work, we are developing
and applying novel machine learning and artificial intelligence (AI) algorithms utilizing digital histopathological
whole slide images (WSIs) to 1) detect tumor infiltrating lymphocytes (TILs) and MSI-H tumor regions within the
patient’s tumor and 2) perform spatial analysis of TILs and MSI-H tumor regions for better understanding of ICI
response in GC tumors. Our preliminary analysis demonstrates that spatial heterogeneity and localization of TILs
and MSI-H tumor regions could provide a novel biomarker to predict ICI response. Further, integrative analysis
of matched genomic/transcriptome data also provides novel insights into molecular mechanisms of how immunehot/cold GC tumors respond to ICI. Taken together, our work provides new foundation of how spatial analysis of
TIME could be used to predict and guide immunotherapeutic responsiveness as well as the potential to develop
new therapeutic targets.
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Significance of tumor-specific and non-specific T cells
in cancer immunotherapy
Eui-Cheol Shin, MD, PhD
Graduate School of Medical Science and Engineering, KAIST, Daejeon, Korea

Recently, it was shown that tumor-unrelated, virus-specific bystander CD8+ T cells are abundantly present
among tumor-infiltrating lymphocytes (TILs). Here, we studied characteristics of bystander CD8+ TILs from nonsmall cell lung cancer (NSCLC) tissues (n=66) and their activation by IL-15 to repurpose them for tumor immunotherapy. We found that bystander CD8+ TILs specific to various viruses are present in human NSCLC tissues. We
stimulated CD8+ TILs ex vivo using IL-15 without cognate antigens and found that IL-15 treatment upregulates
NKG2D expression on CD8+ TILs and results in NKG2D-dependent production of IFN-γ, which turned tumor
cells into immune favored conditions. Finally, we tested if IL-15 treatment can control tumor growth in a murine
NSCLC model with or without a history of murine cytomegalovirus (MCMV) infection. IL-15 treatment reduced
the number of tumor nodules in the lung only in mice with MCMV infection. We confirmed that MCMV-specific
bystander CD8+ TILs produced IFN-γ after IL-15 treatment and that IL-15 treatment in MCMV-infected mice
changes TC-1 tumors into immune favored conditions. In this study, we demonstrated that bystander CD8+ TILs
can be repurposed by IL-15 for tumor immunotherapy. Our findings expand target cells of tumor immunotherapy
currently confined to tumor-specific CD8+ T cells.
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Role of Notch signaling in tumor microenvironment
Kyung-Hee Chun, Ph.D.
Department of Biochemistry & Molecular Biology, Yonsei University College of Medicine

Aberrant activation of the Notch signaling pathway in several cancers and the critical role of Notch signaling in
tumorigenesis have been reported. Notch signaling is initiated by the binding of Notch ligands to the transmembrane heterodimeric receptor, which activates the release of the Notch intracellular domain (NICD) by proteolytic
cleavage by enzymes such as ADAM or γ-secretase. The released NICD then translocates into the nucleus where
it regulates gene expression of effecter molecules by formation of a complex with a transcriptional factor, CBF-1/
RBP-jk/KBF2, and coactivators MamL1 (Mastermind Like 1) and histone acetyltransferases. In this study, we
demonstrated how Notch signaling regulates tumor microenvironments and how can approach for clinical application. Several studies recently reported that Notch signaling is aberrantly activated in cancers, and are considered
a target for clinical applications. We demonstrated the potency of targeting Notch signaling for cancer therapy.
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PARPi in epithelial ovarian cancer: Current and future
Maria Lee
Seoul National University College of Medicine

Poly(ADP-ribose) polymerase (PARP) inhibitors have been rapidly integrated into clinical practice for women with ovarian cancer. Currently, PARP inhibitors are approved as frontline maintenance treatment for patients
with and without BRCA-associated cancers, and they are listed by the National Comprehensive Cancer Network
(NCCN) as a treatment option for all high-grade serous and endometrioid cancers with or without bevacizumab.
PARP inhibitors are also approved as maintenance treatment following a response to platinum-based therapy in
the recurrent setting, irrespective of biomarker status. Additionally, PARP inhibitors are approved as third-line
treatment and beyond in lieu of chemotherapy for patients with BRCA-associated cancers, and as fourth-line treatment and beyond for patients with platinum-sensitive homologous recombination-deficient tumors. They are also
listed by the NCCN in combination with bevacizumab for the treatment of patients who have platinum-sensitive
recurrent disease. The first part of this presentation focuses on the changing paradigm of frontline therapy options
resulting from the recent approvals of PARP inhibitors; the second part considers the role of PARP inhibition in
recurrent ovarian cancer. Lastly, I will introduce several Phase I and II studies about the use of PARP inhibitors
combination with anti-angiogenic agents and checkpoint inhibitors.
Despite the rapid progress made as a field with PARP inhibitor treatment in ovarian cancer, many conceptual
questions remain. One of the biggest questions is accurately predicting which patients are most likely to respond to
PARP inhibitors. Next, as PARP inhibitors have an increasing number of frontline therapy indications, the question
of whether retreatment with a PARP inhibitor might be beneficial becomes more important.
PARP inhibitors have changed the landscape for ovarian cancer patients in the past 10 years, and more approvals are expected in the near future. As the indications for PARP inhibitor therapy continue to expand, determining
which patients should be treated and the optimal timing of that treatment will continue to evolve. There is a need
to continue to maximize biomarker testing to better clarify who receives the greatest benefit from PARP inhibitors.
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Preclinical drug development: Translating basic research into
clinical practice
Youn Jin Choi
Department of Obstetrics and Gynecology, Seoul St. Mary’s Hospital, The Catholic University of Korea College of Medicine

Drug development is the process of bringing a new drug to the market once a lead compound has been identified
through the process of drug discovery. It includes “preclinical research” on microoragnisms and animals, filing
for regulatory status such as via FDA (Food and Drug Administration) for an investigational new drug to initiate
clinical trials on humans, and may include the step of obtaining regulatory approval with a new drug application
to marker the drug. Broadly the process of drug development can be divided into preclinical and clinical work. We
will talk about the translating basic research into clinical practice and present the authors’ own work.
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IO drugs in gynecological cancer: Current and future
Jin Young Kim
Department of Hemato-Oncology, Keimyung University Dongsan Hospital

Cancer immune oncology is artificial stimulation of the immune system to treat cancer, improving on the immune system’s natural ability to fight the disease. Emerging data showed tumorigenesis resulting in ovarian, uterine, and cervical cancers is a result of defect host immune responses to cancerous cells. Leveraging the immune
system through use of immune checkpoint inhibitors, therapeutic vaccine therapy and adoptive cell transfer presents a profound opportunity to revolutionize cancer treatment.
Immune oncology drugs have revolutionized the treatment of melanoma and non-small cell lung cancer with
noteworthy efficacy and durable response. Despite of disease burden from gynecologic cancers remain substantial
with a growing need for novel therapeutic approaches including immunotherapy.
Interference with inhibitory immune checkpoint signaling enhances antitumor responses by restoring T-cell
function. Blockade of these pathways are achieved using targeted antibodies directed towards inhibitory T cell
receptors or via competitive inhibition of target ligands for these receptors. Single-agent checkpoint blockade in
murine models of ovarian cancer is associated with upregulation of alternative checkpoint blockade pathways,
however simultaneous blockade of PD-1 and LAG-3 has a synergistic effect on CD8 cell function. Based on the
limited efficacy of immunotherapy in most gynecologic cancer patients, it is crucial to consider opportunities for
combination therapies including dual checkpoint blockade. This combination may overcome resistance and show
more durable response.
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Development of an NGS-based prognostic tool with clinical utility
Han-Byoel Lee1, Sungroh Yoon2
Seoul National University Hospital, 2Seoul National University

1

Multigene assays provide useful prognostic information regarding hormone receptor (HR)-positive breast cancer. Next-generation sequencing (NGS)-based platforms have numerous advantages including reproducibility and
adaptability in local laboratories. We developed and validated an NGS-based multigene assay to predict the distant
recurrence risk in HR-positive, human epidermal growth factor receptor 2 (HER2)-negative breast cancer.
After selecting genes that are well correlated with the 21-gene assay recurrence score from public RNA datasets, targeted RNA-sequencing was performed and expression data was developed. After applying normalization
methods including a conserved exon panel, independent expression datasets were used to we develop and verify
an algorithm that predicts RS and derives the NGS-Prognostic Score (NGS-PS), through modeling methods. The
assay was validated in 413 independent samples with long-term follow-up data on distant metastasis.
In the verification set, the NGS-PS and 21-gene RS displayed 91.4% concurrence (85/93 samples). In the validation cohort of 413 samples, area under the receiver operating characteristic curve plotted using NGS-PS values
classified for distant recurrence was 0.76. The best NGS-PS cutoff value predicting distant metastasis was 20.
Furthermore, 269 and 144 patients were classified as low- and high-risk patients in accordance with the cutoff. Five- and 10-year estimates of distant metastasis-free survival (DMFS) for low- vs. high-risk groups were
97.0% vs. 77.8% and 93.2% vs. 64.4%, respectively. The age-related hazard ratio for distant recurrence without
chemotherapy was 9.73 (95% CI 3.59-26.40) and 3.19 (95% CI 1.40-7.29) for patients aged ≤ 50 and > 50 years,
respectively.
The newly developed and validated NGS-based multigene assay can predict the distant recurrence risk in
ER-positive, HER2-negative breast cancer. This new NGS-based gene expression assay can potentially revolutionize clinically used genomic testing platforms.
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Multi-omics data analysis to solve clinical unmet needs of
advanced cancer
Se-Hoon Lee, MD, PhD1 and Semin Lee, PhD2
Samsung Medical Center, Sungkyunkwan University School of Medicine, 2Ulsan National Institute of

1

Science and Technology

Translational research targeting cancer patients serves as a bridge between the extremes of basic cancer research
and clinical trials. In particular, translational research on advanced cancer patients with poor prognosis is a field
where clinical unmet needs is large, and close cooperation between clinical experts on disease and clinical course
and life scientists with abundant biological knowledge is essential. Many people agree that the difficulty of collaborative research is not just limited in time and space, and the break in perception is the biggest obstacle.
Genomic research, which is changing the paradigm of cancer research, has more obstacles. Computing systems
and analysis technologies capable of handling vast amounts of data are additional prerequisites. This research team
consists of a lab of experts in advanced cancer disease and a lab of experts in genomic analysis and cancer biology,
and seeks to find a way to solve the obstacles of cooperative research by sharing the story of cooperative research
using teamwork.
The first example of work is genomic analysis of a rare tumor. We performed exome and genome sequencing of
tumor tissues and matched normal samples. Based on sequencing data, we treated patients with metastatic papillary renal cell carcinoma type 2 using precision oncology. Four patients underwent curative surgery of PRCC2
and three patients had metastatic PRCC2. All PRCC2 heterogeneously harbored own driver mutations. Two out
of the three patients with metastatic disease had fumarate hydratase (FH) germline mutations. One patient with a
germline FH mutation was diagnosed with hereditary leiomyomatosis RCC. He was treated with bevacizumab and
erlotinib combination and showed a durable response. The other metastatic PRCC2 patient harboring a germline
FH mutation had an additional somatic FH mutation and was durably controlled with pazopanib. Other metastatic
PRCC2 patient with somatic PBRM1 and SETD2 mutations had over 5 years of overall survival with axitinib
treatment.
The second work is about single cell sequencing of malignant pleural effusions (MPEs) in EGFR-mutated lung
cancer patients. Our study evaluated the diagnostic potential of non-small-cell lung carcinoma (NSCLC)-associated MPE in terms of understanding tumor heterogeneity and identifying response factors for EGFR tyrosine
kinase inhibitor (TKI) therapy. We performed a single-cell RNA sequencing analysis of 31,743 cells isolated from
the MPEs of nine NSCLC patients (five resistant and four sensitive to EGFR TKI) with EGFR mutations. We will
present and discuss some novel findings and the process of research collaboration for this work.
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Resistance to immune checkpoint inhibitors:
Next steps for new approaches
Michele Teng
Cancer Immunoregulation and Immunotherapy Laboratory, QIMR Berghofer Medical Research Institute, Australia

Cancer immunotherapy utilizing antibodies targeting immune checkpoint receptors CTLA4 or PD1/PDL1 are
now part of the armamentarium to treat many cancer types. However, a significant proportion of patients do not
respond to current approved immunotherapies due to their cancers displaying an innate resistance phenotype due
to lack of tumor-specific T cells. In this talk, I will describe the tumor microenvironment of these ‘cold’ tumors
and discuss various approaches and their rationale to convert these tumors from ‘cold’ into ‘hot’ to re-enable their
responsiveness to immune checkpoint inhibitors.
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Overcoming EGFR TKIs resistance to EGFR mutant NSCLC
James Chih-Hsin Yang
National Taiwan University Cancer Center, Taiwan

This abstract is omitted based upon request of the author.
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Strategies to overcome trastuzumab resistance in HER2
overexpressing breast cancers: Focus on new data from clinical trials
Jee Hyun Kim, M.D., Ph.D.
Seoul National University Bundang Hospital, Seoul National University College of Medicine

HER2 remains an ideal target for breast cancer and numerous anti-HER2 targeted monoclonal antibodies, antibody-drug conjugates (ADC), and tyrosine kinase inhibitors have turned HER2 positive metastatic breast cancer
from disease of worst prognosis to highly treatable illness. Yet, most of HER2 positive patients develop resistance
to anti-HER2 therapies. Mechanism of resistance to anti-HER2 therapies include 1) impaired binding of monoclonal antibody to HER2; low HER2 levels, HER2 receptor variants, and molecular masking, 2) altered intracellular signaling; constitutive activation of the PI3K/AKT/mTOR pathway, cross-signaling to HER2, activation of
cyclinD1-CDK 4/6 axis, 3) escape form ADCC, 4) HER2 gene mutations, and 5) activation of pathways parallel
to/downstream of HER2 (RTK ligands, HER2-HER3 heterodimers, ER pathway). To overcome resistance, many
strategies have been developed and tested in clinical trials.
One recent example is to further improve ADCs. Trastuzumab deruxtecan is an ADC composed of an anti-HER2
antibody, a cleavable tetrapeptide-based linker and payload of topoisomerase I inhibitor. In DESTINY-Breast 01
trial, activity of trastuzumab deruxtecan was tested in a single arm, open label, phase II trial. Among 184 patients
who had undergone a median of six previous treatments, trastuzumab deruxtecan 5.4 mg/kg resulted in objective
response rate of 60.9% and median duration of progression free survival of 16.4 months. High rate of interstitial
lung diseases (grade 1 or 2, 10.9%; grade 3 or 4, 0.5%; and grade 5, 2.2%) warrants caution although it seems
manageable when detected and treated early. Trastuzumab deruxtecan is being/planned to be further explored in
2nd line, 3rd line, adjuvant setting and also in HER2 low diseases.
Tucatinib is an orally bioavailable potent tyrosine kinase inhibitor that is highly selective for HER2. In HER2CLIMB, randomized double-blind placebo-controlled study of trastuzumab and capecitabine plus tucatinib vs.
placebo, tucatinib arm showed superior progression free survival of 7.8 months vs. 5.6 months, with 1 year progression free survival rate of 33.1% vs. 12.3%, which was highly statistically significant (HR 0.54;95% CI: 0.4271). In patients with brain metastases, intracranial activity of tucatinib was remarkable with one year CNS-PFS of
40.2% vs. 0% in tucatinib vs placebo arm. These activities were shown in patients with both active brain metastases (n=174) vs. stable brain metastases (n=117).
In the meeting, further combination strategies of anti-HER2 agents with other pathway blockade such as CDK
4/6 inhibitors and combination with immunotherapies will be discussed. Finding the best strategies to overcome
resistance to anti-HER2 therapies are of crucial importance to make cure of HER2 positive metastatic breast cancer
possible.
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Understanding and overcoming the mechanisms of
castration-resistance in prostate cancer
Inkeun Park, M.D., Ph.D.
Medical Oncology, Gachon University Gil Medical Center

Prostate cancer is a leading cause of death worldwide. Deaths from prostate cancer mainly result from metastatic
spread of castration-resistant disease after androgen deprivation therapy (ADT). ADT, or castration, has been a
standard of treatment since 1940s. However, despite initial good response to ADT, resistance to ADT develops
within 2-3 years almost inevitably.
Castration-resistant prostate cancer (CRPC) is still an incurable and aggressive disease, threatens the patient’s
quality and quantity of life. The management of CRPC has been improved very rapidly during last couple of decades, by continued effort to understand and overcome the mechanisms of castration resistance.
Although CRPC has outdone androgen deprivation, cancer cells still maintain and highly depend on the androgen receptor (AR) pathway. The emergence of the castration resistant phenotype result from 1) ligand dependent,
AR dependent (AR overexpression, AR mutation, and/or autocrine androgen metabolism) and 2) ligand independent, AR dependent (outlaw pathways by other growth factors and cytokines, and/or AR splice variants) pathways.
However, there are also 3) AR independent pathways involved in CRPC progression like transdifferentiation into
neuroendocrine phenotype.
Accumulation of knowledge has translated to renovative treatments. There are already several novel treatment
options for CRPC, and newer drugs are emerging rapidly. These drugs range from cytotoxic chemotherapies, AR
axis blockers, targeted radionuclide therapies, targeted therapies, and immunotherapeutics. Newer knowledge and
therapeutics are expected to change therapeutic landscape of mCRPC.
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난치성 암환자의 치료를 위한 제도와 급여정책 (임상가 측면)
김 열 홍

고려대학교 의과대학

난치성 암환자는 표준치료법이 없거나 이미 표준치료에 실패한 환자들로 신약이 개발되었으나 아직 허가를 받지 못
했거나 보험급여가 되지 않는 경우가 많다. 또는 효과적인 치료제가 임상시험을 통해 신약으로 치료를 받을 수 있는
기회를 찾고자 하나 현실적으로 어려움이 많다. 그리고 수술과 방사선치료를 포함한 표준치료에 이미 많은 의료비용을
소모한 경우가 많아 경제적 어려움도 큰 문제점이다. 이들 난치성 암환자들을 위해 운영되고 있는 신약의 접근성 제
고를 위한 정책, 임상시험의 활성화를 위한 정책, 그리고 난치성 암환자들의 경제적 어려움을 지원하는 국가지원제도
는 어떤 것이 있는지 살펴보도록 하자.
신약의 신속 허가와 허가초과 보험급여 등 신약 접근성을 제고하는 정책에 대해서는 식품의약품안전처와 건강보험심
사평가원의 연자분께서 강의를 해 주실 예정이라 본 강의에서는 다른 방면의 진원에 대해 논하고자 한다.
1. 보건복지부 산하 임상연구요양급여위원회의 기능과 역할: 공익적 목적의 의뢰자 주도 임상시험의 표준치료에 해
당하는 치료를 국가의료보험에서 부담할 수 있는 제도로 연구자 주도 임상시험의 보험급여는 표준치료에 해당하
는 경우 신청서 접수로 보험급여 적용을 받을 수 있다.
2. 암환자에 대한 국가지원 제도
A. 중증환자 본인일부부담금 산정특례 제도: 중증환자 본인일부부담금 산정특례 제도란 진료비 본인부담이 높은
암 등의 중증질환자와 희귀질환자, 중증난치질환자에 대하여 본인부담률을 경감해주는 제도를 말한다. 적용기
간으로는 암, 희귀질환, 중증난치질환으로 확진된 날부터 30일 이내에 공단에 등록 신청할 경우 확진일로부
터 5년이다.
B. 본인부담 상한제: 본인부담 상한제란 본인 소득 구간에 따라 정해진 본인부담 상한액이 넘는 병원비를 지급했을
경우에 이를 환급해주는 제도를 말한다. 상한액의 기준은 급여 항목만 해당되며 비급여 항목의 경우 제외된다.
C. 암환자 의료비 지원사업: 암환자 의료비 지원사업이란 저소득층 암환자들을 대상으로 정부가 암으로 인한 의료
비를 지원하는 사업이다. 암환자 의료비 지원사업은 크게 소아 암환자, 성인 암환자로 구분하여 지원하고 있다.
이 중에서도 성인 암환자를 다시 의료급여수급권자, 건강보험가입자, 폐암 환자로 구분하여 지원한다.
D. 긴급복지 의료지원: 긴급복지 의료지원 제도는 중한 질병이나 부상으로 위기상황에 처하여 생계가 곤란한 자
에게 일시적으로 의료비를 지원하여 위기상황에서 벗어날 수 있도록 지원하는 제도를 말한다. 선정 기준으로
는 소득 기준의 경우 중위소득 75% 이하일 경우에 선정한다.
E. 재난적 의료비 지원사업: 재난적 의료비 지원사업은 최대 2,000만 원 한도 내에서 비급여 중 본인부담 의료비의
50%를 지원하는 제도를 말한다. 선정 기준은 소득 하위 50% 가구를 중심으로 지원하고 있다. 질환의 구분 없
이 소득 하위 50% 이하를 지원하고 있으며, 연간 2,000만 원 한도 내에서 본인부담 비급여의 50%를 지원한다.
F. 차상위 본인부담경감대상자 지원사업: 차상위 본인부담경감대상자 지원사업이란 치료가 필요한 차상위계층의
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요양급여비용 중에서 본인이 부담해야 하는 금액을 지원한다. 희귀난치성질환, 중증질환자, 만성질환자, 18세 미
만인 자 중 소득인정액 기준과 부양의무자 기준을 모두 갖춘 사람에게 지원한다. 요양기관에서 진료를 받은 후,
의료급여 당시와 유사한 수준의 본인부담금만 부담하고 일반가입자 본인부담금과의 차액은 국고에서 지원한다.
G. 보건소 재가암환자관리사업: 보건소 재가암환자관리사업이란 방문보건의료서비스를 통합적이고 지속적으로 제
공하여 암환자들의 삶의 질을 증대시키고 가족 구성원의 환자 보호 및 간호 등에 따른 부담을 감소시키기 위한
사업을 말한다. 지원내용으로는 취약계층 암환자 및 말기 암 환자 등 우선 지원대상 재가 암환자에게 보건의료
서비스를 제공하고, 보건소가 비용을 지원받아 물품을 구매 후 지원대상에게 물품 등을 지원한다.
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난치성 암환자의 치료를 위한 제도
안 미 령

식품의약품안전처 식품의약품안전평가원 종양항생약품과

전세계적으로 가장 많이 연구 개발되고 있는 치료제가 항암제이지만, 치료제가 없거나 효과가 제한적인 난치성 암
에 대한 치료는 여전히 해결해야할 난제이다. 난치성 암환자의 치료 및 치료제 개발을 위해 국내, 특히 식품의약품안
전처에서 운영하는 제도로는 임상시험계획승인, 임상시험용의약품의 치료목적사용승인, 의약품 허가 등이 있다. 이들
제도는 사용하고자 하는 의약품이 국내 시판 중인 항암제인지 혹은 개발단계에 있는 임상시험용의약품인지에 따라 절
차가 구분된다.
임상시험용의약품을 사용하는 연구자 임상시험계획 및 치료목적사용은 식품의약품안전처의 승인이 필요하다. 시판
중인 항암제를 이용하여 국내 허가 범위와 다르게 임상시험을 하는 경우, 대체치료제가 있는 암 질환이 대상인 임상시
험은 식품의약품안전처의 승인이 필요하다.
난치성 암 치료제의 허가에 활용되는 다양한 허가 제도가 있다. 암 등 생명을 위협하거나 심각한 질병의 치료제는 신
속히 심사하도록 하고 있으며, 대체치료제가 없는 항암제의 경우 희귀의약품으로 지정될 수 있고, 허가에 필요한 자료
의 일부를 면제할 수 있다. 또한, 치료적 확증 임상시험자료를 허가 후에 제출하는 조건으로, 대리결과변수 (surrogate
endpoint)를 이용한 임상시험자료로서도 허가할 수 있다. 이번 발표에서는 이러한 난치성 암환자의 치료에 활용되는 국
내 임상시험계획승인 및 의약품 허가 등의 제도에 대해 소개한다.

Keywords 항암제 허가, 임상시험계획 승인, 치료목적사용 승인
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난치성 암환자의 치료를 위한 급여정책
하 성 희

건강보험심사평가원 약제관리실 약제기준부

1. 항암제 급여기준 설정 기준 및 검토 절차
가. 관련 법적 근거
나. 급여기준 검토대상
다. 급여기준 설정 원칙
1) 의학적 타당성
2) 대체 가능성
3) 비용 . 효과성 등 고려
라. 심의기구: 암질환심의위원회 구성 안내
마. 급여기준 설정 업무 흐름도
급여기준 검토요청 [심평원에 접수]
. 요청유형 (복지부, 학회, 제약사 등)
. 제출자료 (의학적 근거, 대상환자, 비용효과 등)

의견 수렴 및 실무 검토
문헌조사, 전문가 및 학회의견 수렴

암질환심의위원회 등
기준 변경 및 신설여부 심의

<재정영향 없는 경우>
[심평원] 검토결과 회신
보건복지부에 회신 또는 요청기관에 통보

[필요시] 급여기준 공고 개정
. 급여기준 실설 또는 변경이 필요한 경우
- 공고예고 후 공고

<재정영향 있는 경우>
[심평원] 검토결과 회신

[심평원] 실무 검토

급여범위 확대 필요성 등 의견

소요재정 등 제출의견 타당성

[복지부] 재정영향분석요청

약제급여평가위원회

소요재정 및 상한금액조정 여부

검토의견 및 인하율 심의
결과통보

[심평원] 제약사에 자료요청
예상환자수, 대체약제와 비용 비교 등

[제약사] 재정분석자료 제출

제약사
불수용시
재평가
신청

재정영향 분석
결과보고

공고예고 및 건정심[서면]심의
. 급여기준[안] 의견조회
. 약가인하[안] 건정심 서면

급여기준 공고 및
상한금액고시개정 [시행일 맞춤]
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2. 허가초과 사용승인 제도
가. 관련 법적 근거
나. 검토 대상
- 약제 급여 목록 및 급여 상한금액표에 등재되어 있는 약제로서 식품의약품안전처 허가사항 범위를 초과하여 암
환자에게 처방 . 투여하고자 식품의약품안전처에서 지정하는 임상시험실시기관이 암 관련 전문의가 참여하는 다
학제적위원회의 심의를 거쳐 신청한 약제
다. 사전신청 및 사후신청 절차
1) 사전신청
- 요양기관 다학제적위원회 심의 → 심평원 신청 → 암질환심의위원회 심의 → 승인여부 통보(60일이내)
2) 사후신청 (2018.7.1.부터 시행)
- 요양기관의 다학제적위원회 협의 후 항암요법 사용 → 다학제적위원회 심의 후 15일 이내 심평원 승인신청 →
암질환심의원회 심의 → 승인여부 통보(60일이내)
라. 평가내용 및 기준
1) 의학적 타당성 평가
2) 대체가능성 평가
3) 비용효과성 평가

3. 기준비급여 급여화 (선별급여제도)
가. 관련 법적 근거
- 본인부담률 결정기준 등
나. 검토항목 (2020년)
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암관련 보건의료 빅데이터 및 real-world data의 활용
대한간암학회-중앙암등록본부 간암등록사업의 사례를 중심으로
이 정 훈

서울대학교병원 내과

최근 개인정보 보호법, 정보통신망 이용촉진 및 정보보호 등에 관한 법률(정보통신망법), 신용정보의 이용 및 보호에
관한 법률(신용정보법) 등 세 가지 법률, 이른바 ‘데이터 3법’이 개정되었다. 이러한 데이터 3법의 개정으로 인해 의학
연구와 관련해서는 의료 빅데이터 이용의 활성화가 예상되고 있으나 우려도 동시에 제기되고 있다.
한편 대한간암학회(구 대한간암연구회)는 2003년부터 2005년까지 중앙암등록본부와 함께 우리나라에서 간암이 새
로 진단되는 환자의 일정 비율(약 13%)을 무작위 선정해서 데이터베이스화하는 간암등록사업을 진행한 바 있고, 이를
2008년부터 본격화하여 현재까지 간암 무작위 등록사업을 지속하고 있다. 매년 약 1,500명의 새로 진단된 간암 환자의
데이터가 새로 등록이 되며, 이들 환자의 생존 데이터도 업데이트가 되고 있다. 이 간암등록사업은 단일 기관 혹은 몇
개의 기관에서 진행되는 후향적 혹은 전향적 코호트 연구와 달리 선택 편향의 위험성이 낮아, 우리나라 전체의 간암과
관련하여 대표성을 지니는 자료로 인정받고 있다. 이를 통하여 우리나라 간암 환자들이 간암의 원인 질환, 처음 진단되
는 당시의 병기, 간기능, 첫치료의 방법, 생존 기간 등이 어떻게 변화해 오고 있는지 객관적 데이터를 제시할 수 있으
며 이는 대한간암학회지(Journal of Liver Cancer)에 정기적으로 업데이트되기 시작하였다. 아울러 간암등록사업 데이
터는 공모를 통해 학회원들에게 공개되어 간암과 관련된 연구자의 학술 연구에도 기여를 하고 있다.
여기에서는 간암등록사업의 사례를 통해 현재 암등록사업을 통한 대표성 있는 real-world data의 생성에 대해 살펴
보고 그 의미와 문제점에 대해서 살펴보고, 향후 데이터 3법을 통해 이러한 데이터가 빅데이터와 결합하여 한 단계 도
약할 수 있을지 모색해 보고자 한다.
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OAS-1

1

Spatial single-cell RNA sequencing reveals reprogramming of tumor microenvironment according to tumor
invasion of diffuse-type gastric cancer
Hye Young Jeong1,2,3, In-Hye Ham4, Sung Hak Lee5, Daeun
Ryu1,2, Sang-Yong Son4, Sang-Uk Han4, Tae-Min Kim1,2,3,* and
Hoon Hur4,*
1
Department of Medical Informatics, College of Medicine, The
Catholic University of Korea, Seoul, Korea, 2Cancer Research
Institute, College of Medicine, The Catholic University of Korea,
Seoul, Korea, 3Department of Biomedicine & Health Sciences,
College of Medicine, The Catholic University of Korea, 4Department of Surgery, Ajou University School of Medicine, Cancer
Biology Graduate Program, Ajou University Graduate School of
Medicine, Suwon, Korea, 5Department of Hospital Pathology,
College of Medicine, The Catholic University of Korea, Seoul,
Korea

Introduction Even though the 8th edition AJCC cancer staging
system for pancreatic cancer has validated with major clinicopathologic factors in multiple clinical cohorts, there is still an unmet need
for integrative consideration using multi-omics data to stratify the
patients with pancreatic cancer elaborately. Methods We performed a comprehensive analysis and profiling using genomic,
transcriptomic, and proteomic data from TCGA-PAAD and other
translational cohorts (4 cohorts, n=340). Molecular features and
major subtypes were analyzed mutually with clinical and pathologic factors, especially the 8th AJCC staging system. Results
Aggressive molecular subtypes, basal-like and squamous subtype, were significantly associated with a higher nodal stage, but
tumor size didn’t show a clear association with molecular features. The activated stroma of pancreatic cancer microenvironment was significantly correlated with poor differentiation and
large tumor size. The mutational pattern of KRAS and several
transcriptomic pathways such as eptihelial-mesenchymal transition and DNA repair were differently presented in each clinical stage from the 8th AJCC TNM staging system. The optimal
algorithm was identified to show significantly higher performance
for the prediction for cancer relapse and cancer-specific survival
in discovery and validation cohorts. The in silico prediction for
molecular target agents and immunotherapy were performed for
final clusters from optimal stratification system revealed from the
integrative analysis. Conclusions Our comprehensive multiomics analysis reveals clear needs for the combination of clinical
staging and molecular profiling and provides crucial evidence for
precision strategy in patients with resectable pancreatic cancer.

Purpose Tumor microenvironment (TME) may be crucial factor contributing to diffuse-type gastric cancer (DGC) cell invasion since they are scattered into TME as a small cluster or single
cell. However, the cellular components associated with tumor
invasion in TME of DGC are poorly understood. Methods To
obtain a comprehensive single-cell profile of DGC, multiple tissues (DGC superficial and deep layers, paired normal tissue)
were harvested from five patients. We isolated single cells using
10X Chromium platform and obtained high-quality 23,477 cells
(10,210 superficial, 10,243 deep, and 3,024 normal, respectively)
for the subsequent analysis. Results Seurat analysis revealed
seven major cell types. Hierarchical clustering showed that deep
layer-enriched cell types are pro-tumorigenic ones (endothelial,
fibroblast and myeloid cells), suggesting that those cells become
enriched during DGC progression. The DGC layers showed varying degree for the abundance of transcriptionally distinct endothelial and fibroblast subclusters, some of which were layer-specific.
The deep layer-enriched subclusters commonly expressed CCL2,
which can serve as deep layer or aggre-ssive markers. Among
T cell subtypes, regulatory T cells were found to be enriched in
deep layers. We observed that tumor-epithelial cells with CNVs
conform to a cluster with normal-epithelial cell clusters. Tumor
cells in deep layer showed the higher expression of the genes
related to TNF-alpha or JAK/STAT3 pathways relative to tumors
in superficial layer. Conclusions CCL2 expression was universally observed in deep layer-enriched cell types and subclusters,
and it would be possible to be involved in the immune suppression and tumor aggressiveness in deep-layer of DGC.

OAS-3
Investigating personalized cancer drug response at the
molecular level using DRIM, a web-based integrative
system
Minsik Oh1, Sungjoon Park1, Sangseon Lee2, Dohoon Lee3,
Sangsoo Lim2, Dabin Jeong3, Kyuri Jo4, Inuk Jung5, and Sun
Kim2,3,6,*
1
Department of Computer Science and Engineering, Seoul National University, Seoul, Korea, 2Bioinformatics Institute, Seoul
National University, Seoul, Korea, 3Interdisciplinary Program in
Bioinformatics, Seoul National University, Seoul, Korea, 4Department of Computer Engineering, Chungbuk National University, Cheongju, Korea, 5Department of Computer Science and
Engineering, Kyungpook National University, Daegu, Korea,
6
Department of Computer Science and Engineering, Institute of
Engineering Research, Seoul National University, Seoul, Korea

OAS-2
Molecular validation of the 8th edition AJCC cancer
staging system in patients with resected pancreatic cancer: Proposal of integrative translational staging system
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Purpose Response to the same cancer drug varies significantly
among cancer patients. One way to understanding this complex phenotype is to utilize multi-omics data from cancer cell
lines with different drug treatments. Thus, the cancer community has constructed a number of multi-omics and time-series
transcriptome databases using cancer cell lines under different
drug treatments. However, analysis of such omics data is challenging due to the high complexity of time-series analysis and
multi-omics data integration. Methods We developed a webbased system, Drug Response analysis Integrating Multi-omics
and time-series data (DRIM). DRIM is an integrative multiomics and time-series data analysis framework that identifies perturbed sub-pathways and regulation mechanisms upon
cancer drug treatment. DRIM performs data analysis from two
perspectives. First, potential mediator genes for phenotypes are
determined by multi-omics embedding algorithms. Second,
time-varying perturbed sub-pathways upon drug treatment are
constructed for each cell line. Additionally, a network of transcription factors (TFs), potential mediator genes, and perturbed
pathways is constructed and the relationship between perturbed
pathways and TFs is determined by an influence maximization.
Results To demonstrate the usefulness of DRIM, we performed
a comparative analysis of breast cancer cell lines in response to
lapatinib. We observed a significant time-course perturbation of
PI3K-Akt signaling pathway in each of five breast cancer cell
lines. In addition, we discovered the perturbation of PI3K signaling was regulated by different sub-pathways in a cell line-specific
manner. Conclusions We implemented a web-system DRIM
that generates testable hypotheses, which can be further confirmed by cancer drug target-related experiments. We expect that
DRIM can be a useful tool for helping medical scientists realize
personalized cancer medicine through cancer cell-specific analysis affected by drugs.
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Proteome Research Center, National Center for Protein Sciences
(Beijing), Beijing Institute of Lifeomics, Beijing 102206, China
3
Linqu County Health Bureau, Shandong, 262600, China

IS-1
Engineering and characterization of oncolytic vaccinia
virus expressing truncated herpes simplex virus thymidine kinase

Purpose The proteomic landscape along the cascade of dynamic evolution of precancerous gastric lesions and development
of gastric cancer (GC) is poorly understood. We portrayed the
proteomic profiles and explored proteomic signatures associated
with the progression of gastric lesions and early GC, based on a
recognized high-risk population in Linqu, China. Design Our
study was constructed based on two stages of in-depth tissue proteomic profiling using liquid chromatography-tandem mass spectrometry, including a total of 225 subjects. Both stages involved
subjects with gastric lesions of different stages and GC, with the
subjects prospectively followed in the validation stage. Results
We found 104 positively-associated proteins and 113 inverselyassociated proteins for the risk of early GC and even high-grade
intraepithelial neoplasia. Of them, four proteins were further
associated with the risk of gastric lesion progression, and a risk
score combining four proteins significantly distinguished subjects with progression potential. Four proteomic-based molecular
subtypes of gastric lesions were derived, with subtype S4 having
the highest risk of gastric lesion progression. A prediction model
integrating risk score and molecular subtypes of gastric lesions
demonstrated good performance in predicting the progression of
gastric lesions (areas under the curve=0.95, P=0.0002). Conclusions We defined proteomic signatures for the progression of
gastric lesions and risk of early GC, which may have translational significance for identifying particular high-risk population
and detecting GC at a very early stage, improving the ability to
targeted primary and secondary GC prevention.

S M Bakhtiar UL Islam1,2,†, Bora Lee3,4,†, Fen Jiang4,5, EungKyun Kim1,4, Soon-Cheol Ahn2 and Tae-Ho Hwang*1,2,4
1
Medical Research Center, School of Medicine, Pusan National
University, Yangsan, Korea, 2Department of Microbiology and
Immunology, School of Medicine, Pusan National University, Yangsan, Korea, 3Department of Pharmacology, School of
Medicine, Pusan National University, Yangsan, Korea, 4Bionoxx Inc., Seongnam, Korea, 5School of Pharmaceutical Science
(Shenzhen), Sun Yat-sen University, Guangzhou, China, †These
authors contributed equally to this work.
Purpose Oncolytic viruses are a promising class of anti-tumor
agents; however, concerns regarding uncontrolled viral replication have led to the development of a replication-controllable
oncolytic vaccinia virus (OVV). Methods The engineering involves replacing the native thymidine kinase (VV-tk) gene, in a
Wyeth strain vaccinia backbone, with the herpes simplex virus
thymidine kinase (HSV-tk) gene, which allows viral replication
control via ganciclovir (GCV, an antiviral/cytotoxic pro-drug).
Adding the wild-type HSV-tk gene may disrupt the tumor selectivity of VV-tk deleted OVVs; therefore, only engineered viruses
that lacked tk activity were selected as candidates. Ultimately,
OTS-412, an OVV containing a mutant HSV-tk, was chosen for
characterization regarding tumor selectivity, sensitivity to GCV,
and the influence of GCV on OTS-412 anti-tumor effects. Results
OTS-412 demonstrated comparable replication and cytotoxicity
to VVtk- (control, a VV-tk deleted OVV) in multiple cancer cell
lines. In HCT 116 mouse models, OTS-412 replication in tumors
was reduced by > 50% by GCV (P=0.004); additionally, combination use of GCV did not compromise the anti-tumor effects of
OTS-412. Conclusions This is the first report of OTS-412, a
VV-tk deleted OVV containing a mutant HSV-tk transgene, which
demonstrates tumor selectivity and sensitivity to GCV. The HSVtk/GCV combination provides a safety mechanism for future
clinical applications of OTS-412.

IS-3
Automated detection improves identification of oligometastatic disease and prevention of missing metastases during metastasis-directed therapy
Jason Joon Bock Lee1, Jee Suk Chang1*, Byung Min Lee1,
Jin Sung Kim1, Yongjin Chang4, Young Joo Suh2, Seong Yong
Park3*
Departments of 1Radiation Oncology, 2Radiology and 3Thoracic
and Cardiovascular Surgery, Yonsei University College of Medicine, Seoul, Korea, 4Coreline Soft, Co., Ltd, Seoul, Korea

IS-2
A proteomic landscape of precancerous gastric lesions
and gastric cancer in high-risk population

Purpose To evaluate the clinical utility of computer-aided detection (CAD) in the identification of lung nodules in pulmonary
oligo-metastases. Patients and methods A total number of
suspicious lung lesions were counted from the CT datasets of
311 patients with lung metastases from colorectal cancer by
radiation oncologist (non-expert), Aview Lung Nodule computer-aided detection (CAD) software, and CAD-aided radiation oncologist. Predictive ability according to the number of
lung lesions were then compared in survival models. In auxiliary analysis, a radiology expert blindly reviewed 50 ran-

Xue Li1,2, Nai-Ren Zheng2, Zhe-Xuan Li1, Zhong-Wu Li1, WeiDong Liu3, Wei-Cheng You1, Kai-Feng Pan1*, Jun Qin2*, WenQing Li1*
1
Key Laboratory of Carcinogenesis and Translational Research
(Ministry of Education/Beijing), Department of Cancer Epidemiology, Peking University Cancer Hospital & Institute, Beijing,
100142, China, 2State Key Laboratory of Proteomics, Beijing
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ted to recurrence (log-rank p=0.75, 0.21, respectively). In multivariable analysis of overall cohort, SFRP4 was significant prognostic factor (HR: 4.402 [2.293-8.449], p < 0.001). The prognosis
of patients with and without adjuvant treatment was not differ (logrank p=0.49), and no trend for the benefit of adjuvant treatment by
CDX1 expression was observed (log-rank p=0.13). Conclusion
High expression of SFRP4 was a prognostic biomarker for pT1N1
gastric cancer and the result was validated. The present result
implies that the SPC could be expanded to early staged gastric
cancer.

domly selected patients with all serial CT scans to estimate
the possible true lesions from the suspicious lesions. Results
CAD detected 4147 suspicious lesions. 632 lesions in 212
patients were removed and 163 lesions in 45 patients were
added after the review process. Patients were divided into five
groups (1, 2, 3, 4, and ≥ 5 lesions) according to the number
of identified lesions. In survival prediction model, CAD-aided
approach showed the highest predictive performance with a timedependent AUC of 0.84 at 5-year and good calibration, followed
by manual approach and CAD only approach. 5-year survival
for CAD-aided respective groups were 75%, 53%, 46%, 30%,
and 23%. In auxiliary analysis of patients with 1-3 lung lesions,
radiologist detected 38 suspicious lesions (compared to 23, 58
and 39 lesions in non-expert, CAD and CAD-aided non-expert,
respectively) and 63% of them were interpreted as true lesions.
Conclusions Utilizing CAD can improve the identification of
oligo-metastatic state and avoid potential problems of missing
small metastasis lesions during local ablative therapy.

IS-5
Functional bypass of cell cycle entry checkpoints by
MYC T58A mutation in germinal center-derived lymphomas
Jongkuen Lee1,5 and David Dominguez-Sola1,2,3,4,5*
1
Department of Oncological Sciences, 2Department of Pathology,
3
The Tisch Cancer Institute, 4Precision Immunology Institute and
5
Graduate School of Biomedical Sciences, Icahn School of Medicine at Mount Sinai, New York, NY, USA

IS-4
Single patient classifier as a prognostic biomarker for
pT1N1 gastric cancer: Results from two large cohorts
in Korea

Purpose MYC T58A mutation is commonly found in B cell lymphomas and the functional impact of this mutation on the biology
of germinal center (GC) B cells, where this mutation typically arises, has never been investigated. In GC B cells, MYC expression is
always concurrent with PI3K/mTOR activation upon positive
selection. Here, we explored the functional dependence of MYC
T58A on the growth signals upon positive selection. Methods
For this, we used a newly generated MYC T58A knock-in model
(provided by Dr. Eisenman, unpublished) and a new set of conditional MYC transgenic mouse models that drive GC-specific
deregulation of MYC WT or T58A. Results MYC T58A allows
B cells to bypass a cell cycle entry checkpoint dependent on PI3K
and mTOR acti-vities. Exposure of WT B cells to rapamycin or,
less markedly, to PI3K inhibitors, prevented the proliferation
upon signals mimicking T cell help ex vivo whereas MYC T58A
B cells divided multiple times. Similarly, administration of rapamycin to immunized WT mice collapsed formed GCs while MYC
T58A GCs maintained normal size in vivo. Also, GC B cell-specific deregulation of MYC T58A resulted in abnormally enlarged
GCs upon immunization, a common phenotype to lymphoma
models. These phenotypes were partly explained by the effects of
PI3K/mTOR signaling on GSK3-beta, a kinase that phosphorylates MYC T58 to control protein turnover. Differences in metabolic and gene expression profiles between MYC WT and T58A
cells offered additional insights into the mechanisms by which
this mutation bypasses PI3K/mTOR checkpoint. Conclusions
MYC T58A may contribute to lymphomagenesis by bypassing a
strict requirement for upstream signals induced by positive selection during GC responses. These results have significant clinical
implications, given the increasing interest in the potential use of
PI3K/mTOR inhibitors in the treatment of lymphomas.

Yoon Young Choi1, Ji Yeong An2, Eunji Jang3, Hyunki Kim4,
Kyoung-Mee Kim5, Heyseon Kim3, Sung Hoon Noh1, Tae Sung
Sohn2, Yong-Min Huh3, and Jae-Ho Cheong, PhD1*
1
Department of Surgery, 4Department of Pathology, Yonsei University Colleage of Medicine, Seoul, Korea, 2Department of
Surgery, 5Department of Pathology, Sungkyunkwan University
School of Medicine, Seoul, Korea, 3MedBio-Informatics Research Center, Novomics, Seoul, Korea
Purpose The benefit of adjuvant treatment for pT1N1 (stage
Ib) of gastric cancer has been in controversy, and there is
no useful biomarker for early gastric cancer. The prognostic
and predictive role of single patient classifier (SPC) that is based
on the mRNA expression of four genes (SFRP4, GZMB, WARS,
and CDX1) in tumor was validated in stage II/III gastric cancer. We aimed to identify the role of SPC as a biomarker for
pT1N1 gastric cancer. Methods This pre-planned retrospective
biomarker study (NCT03485105) enrolled patients treated for
early gastric cancer (pT1a/b) with one or two lymph node metastasis (pN1) between January 1996 and December 2012 in two
large hospitals (named Y-cohort and S-cohort). The cut-off of
dCq value to define high expression of each gene was decided
by stepminer algorithm in Y-cohort and applied to S-cohort and
combined overall cohort for validation. Results SPC was evaluated in 875 patients (n=391 and 484 in Y and S-cohort, respectively). There were 123 (31.5%) and 131 (29.3%) of tumors were
classified as SFRP4 high in Y and S-cohort, respectively. High
expression of SFRP4 was related frequent systemic recurrence in
Y-cohort (log-rank p=0.023) and it was validated in S-cohort (logrank p < 0.001). The expression of GZMB and WARS was not rela-

98

International Session
PORT significantly improved LC (P=0.002), PFS (P=0.002),
and OS (P=0.043). Older age (P < 0.001), WHO grade III (P <
0.001), larger tumor size (P=0.004), and lesser surgical extent
(P < 0.001) were also negative factors for OS. Adjuvant PORT
also improved LC (P=0.010), PFS (P=0.007), and OS (P=0.069)
on multivariate analysis for grade II IEPNs. Conclusions This
multicenter retrospective study supports the role of adjuvant
PORT in terms of disease control and survival in adult grade II-III
IEPNs. Prospective randomized trials focused on individualized
treatment based on molecular subtypes is warranted.

IS-6
Postoperative radiotherapy for WHO grade II–III intracranial ependymoma in adults: An intergroup collaborative study (KROG 18-06/KNOG 18-01)
Chan Woo Wee1, Il Han Kim2, Chul-Kee Park3, Do Hoon Lim4,
Do-Hyun Nam5, Hong In Yoon6, Chang-Ok Suh6, Jong Hee
Chang7, Woong-Ki Chung8, Tae-Young Jung9, Shin-Hyung
Park10, Chae-Yong Kim11, Young Zoon Kim12, Ho Shin Gwak13,
Kwan Ho Cho14, Jin Hee Kim15, Jung Ho Im16, Woo Chul Kim17,
Sung-Hwan Kim18, In Ah Kim19,*
1
Department of Radiation Oncology, SMG-SNU Boramae Medical Center, Seoul, Republic of Korea, Departments of 2Radiation
Oncology and 3Neurosurgery, Seoul National University Hospital, Seoul, Republic of Korea, Departments of 4Radiation Oncology and 5Neurosurgery, Samsung Medical Center, Sun kyunkwan University School of Medicine, Seoul, Republic of Korea,
Departments of 6Radiation Oncology and 7Neurosurgery, Yonsei
Cancer Center, Seoul, Republic of Korea, Departments of 8Radiation Oncology and 9Neurosurgery, Chonnam National University
Hwasun Hospital, Hwasun, Republic of Korea, 10Department
of Radiation Oncology, School of Medicine, Kyungpook National University, Daegu, Republic of Korea, 11Department of Neurosurgery, Seoul National University Bundang Hospital, Seongnam, Republic of Korea, 12Division of Neuro-Oncology and
Department of Neurosurgery, Samsung Changwon Hospital,
Sungkyunkwan University School of Medicine, Changwon, Republic of Korea, Departments of 13Neur surgery and 14Proton
Therapy Center, National Cancer Center, Goyang, Republic
of Korea, 15Department of Radiation Oncology, Keimyung University Dongsan Medical Center, Daegu, Republic of Korea,
16
Department of Radiation Oncology, CHA Bundang Medical
Center, CHA University School of Medicine, Seongnam, Republic of Korea, 17Department of Radiation Oncology, Inha University Hospital, Incheon, Republic of Korea, 18Department of
Radiation Oncology, St. Vincent’s Hospital, Suwon, Republic
of Korea, 19Department of Radiation Oncology, Seoul National
University Bundang Hospital, Seongnam, Republic of Korea
Purpose To evaluate the impact of adjuvant postoperative radiotherapy (PORT) in adult WHO grade II-III intracranial ependymoma (IEPN). Methods A total of 172 pathologically confirmed adult grade II–III IEPN patients from 12 institutions were
eligible. Of them, 106 (61.6%) and 66 (38.4%) patients were
grade II and III, respectively. For grade II and III IEPNs, 51
(48.1%) and 59 (89.4%) patients received PORT, respectively.
The median dose to the primary tumor bed was 54.0 Gy and
59.4 Gy for grade II and III patients, respectively. The prognostic impact of sex, age, performance, WHO grade, location, size,
surgical extent, and PORT on local control (LC), progressionfree survival (PFS), and overall survival (OS) were evaluated
by univariate and multivariate analysis. Results The median
follow-up period for survivors was 88.1 months. The 5-/10-year
LC, PFS, and OS rates were 64.8%/54.0%, 56.4%/44.8%, and
76.6%/71.0%, respectively. On multivariate analysis, adjuvant
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OP-1

OP-2

Development of the prediction model based on radiation response and mutational profile revealed from targeted gene-sequencing using FIRST cancer panel

Clinical usage for rare cancer(NUT carcinoma) diagnosis and guidance of potential targeted therapies
Sung Bin An1,2, Mi Sook Lee1,2, Ji Young Song1,2, Min Jung
Sung1,2, Yoon Kyung Jeon3, Se Hoon Park4, Se-Hoon Lee4,5,
Yoon-la Choi1,2,*
1
Department of Health Sciences and Technology, SAIHST, Sungkyunkwan University, Seoul, South Korea, 2Laboratory of Cancer Genomics and Molecular Pathology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea,
3
Department of Pathology and the Tumour Immunity Medical
Research Centre, Seoul National University College of Medicine,
4
Division of Hematology-Oncology, Department of Medicine,
Samsung Medical Center, Sungkyunkwan University School of
Medicine, Seoul, Korea, 5Samsung Genome Institute, Samsung
Medical Center, Sungkyunkwan University, Seoul, Korea

Bum-Sup Jang1, Ji-Hyun Chang2, Seung Hyuck Jeon3, Myung
Geun Song4, Kyung-Hun Lee5, Seock-Ah Im5, Jong-Il Kim6, Eui
Kyu Chie2,7,*
1
Department of Radiation Oncology, Seoul National University
Bundang Hospital, Seongnam, 2Department of Radiation Oncology, Seoul National University College of Medicine, Seoul,
3
Graduate School of Medical Science and Engineering, Korea
Advanced Institute of Science and Technology, Daejeon, 4Department of Nuclear Medicine, Seoul National University College
of Medicine, Seoul, 5Department of Internal Medicine, Seoul
National University College of Medicine, Seoul, 6Department of
Biomedical Sciences, Seoul National University College of Medicine, Seoul, 7Institute of Radiation Medicine, Medical Research
Center, Seoul National University, Seoul, Korea

Purpose Identification of the characteristics of the NUT carcinoma (NC) through investigation of NC patients and validation
of the therapeutic effect of siRNA in NC. Methods We analyzed
the partner genes in the tumors of 14 patients, diagnosed with NC,
using NGS and PCR and designed siRNA with the breakpoint of
major fusion gene, BRD4-NUMT1. HCC2429 cell having BRD4NUTM1 fusion gene was treated with fusion specific siRNA and its
cell growth was measured to determine the effect of siRNA. This
result was confirmed in the xenograft mouse model. The primer
sequence of BRD4-NUTM1 was designed for droplet digital
PCR and was tested in the blood of NC patients. Results The
analysis of fusion partners was available for 13 cases, and the
most common NUTM1 fusion partner was BRD4, 9/12 (75%),
with individual cases containing WHSC1L1. 15 BRD4-NUTM1
fusion gene specific siRNAs have been generated and screened
in HCC2429 cells. Three siRNAs that specifically inhibit the
expression of BRD4-NUTM1 were selected and treated in the
cell. The growth of cells was significantly delated when treated
with BRD4-NUTM1 (BN) siRNA #7 and 9. This result was confirmed in mouse xenograft model using BN9 siRNA with the
size of tumor mass decreased. Additionally, this fusion gene was
detected in the circulating cell free RNA of NC tumor patients.
Conclusions There is no definite treatment for most cancers that
are derived from gene fusions. This study shows that targeting
patient-specific gene fusions can be applied for more accurate
diagnosis and specific treatment plan when treating tumors derived from gene fusions.
This work was supported by National Research Foundation of
Korea (NRF) grants funded by the Korean government (Ministry
of Science, ICT and Future Planning) (nos. 2018R1C1B6001396
and 2019R1A2B5B0269979).

Purpose The value of the genomic profiling by targeted genesequencing on radiation therapy response prediction was evaluated
in addition to clinical information. Radiation response prediction
model was constructed based on these findings. Methods After
informed consent, patients with various tumor in wide range of
clinical setting were selected to have the targeted gene sequencing
by FIRST cancer panel version 3.0. Patients who had radiotherapy
as a component of the treatment for the measurable disease were
selected. Patients who achieved local control for more than 6 months
after radiation therapy were defined as the durable local control (DLC) group, otherwise, non-durable local control (NDLC)
group. Genomic features were compared of between the two
groups. Significant factors and domain knowledge were used
to develop the Bayesian Network model to predict radiation
response. Results Altogether 88 tumor samples from patients
who received radiotherapy were collected. Of those, 41 (43.6%)
and 47 (54.4%) patients were classified as the NDLC and DLC
group, respectively. Altered DNA repair pathway was associated
with better local failure-free survival (HR 0.40, 95% CI 0.190.86, P=0.014). Smoking somatic signature was found more frequently in the DLC group. In addition to the genomic profile,
various clinical information as well as treatment parameters were
gathered to construct the Bayesian Network model to predict the
probability of 6-month local control. The model showed performance with an AUC of 0.83 in ten-fold validation. Conclusion
Durable radiation response was associated with alterations of
DNA repair pathway and smoking somatic signature. Bayesian
network model enriched with genomic information could provide
helpful insights for high precision radiotherapy. However, these
findings should be verified comprehensively in more homogeneous and prospective cohort for further individualization.
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OP-3

OP-4

Dacomitinib vs gefitinib in first-line treatment of advanced epidermal growth factor receptor-activating mutation-positive (EGFR+) non-small cell lung cancer (NSCLC) (ARCHER 1050): Korean subset

Crosstalk between HSPA5 arginylation and sequential
ubiquitination leads to AKT degradation through autophagy flux
Hyo Jeong Kim1,2,3*, Sun-Yong Kim1,2*, Dae-Ho Kim1,2,3, Joon
Seong Park4, Seong Hyu Jeong4, Young Won Choi4, and ChulHo Kim1,2,3
1
Department of Otolaryngology, Ajou University School of Medicine, Suwon, Republic of Korea 2Oncoprotein Modification and
Regulation Research Center 3Department of Molecular Science
and Technology, Ajou University, Suwon, Republic of Korea
4
Department of Hematology-Oncology, Ajou University School
of Medicine, Suwon, Republic of Korea

Dong-Wan Kim1, Jin Seok Ahn2, Jae Yong Park3, Young-Chul
Kim4, Sang-Won Shin5, Jee-Sun Lee6, Sang-Hee Kim6, Keith
Wilner7, Yiyun Tang7, Ki Hyeong Lee8,*
1
Department of Internal Medicine, Seoul National University
Hospital, Seoul, Korea, 2Division of Hematology-Oncology,
Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea, 3Department
of Internal Medicine, School of Medicine, Kyungpook National
University, Daegu, Korea, 4Department of Internal Medicine,
Chonnam National University Medical School and CNU Hwasun
Hospital, Jeonnam, Korea, 5Department of Internal Medicine,
Division of Hematology/Oncology, College of Medicine, Korea
University, Seoul, Korea; 6Pfizer, Seoul, Korea, 7Pfizer, La Jolla, USA, 8Chungbuk National University Hospital, Chungbuk
National University College of Medicine, Cheongju, Korea

Purpose AKT/PKB is downregulated by the ubiquitin-proteasome system (UPS), which plays a key role in cell survival and
tumor progression in various types of cancer. The objective of
this study was to determine the relationship between the sequential ubiquitination of lysine residues K284 to K214 in AKT and
R-HSPA5 (the arginylated form of HSPA5), which contribute to
the autophagic/lysosomal degradation of AKT when impaired
proteasomal activity induces cellular stress. Methods and Results Results show that proteasome inhibitors (PIs) increased
ATE1 (arginyltransferase 1)-mediated R-HSPA5 levels in a reactive oxygen species (ROS)-dependent manner. Further, binding
of fully ubiquitinated AKT with R-HSPA5 induced AKT degradation via the autophagy-lysosome pathway. Specifically, the
K48 (Lys48)-linked ubiquitinated form of AKT was selectively
degraded in the lysosome with R-HSPA5. The deubiquitinase,
USP7 (ubiquitin specific peptidase 7), prevented AKT degradation by inhibiting AKT ubiquitination via interaction with AKT.
MUL1 (mitochondrial ubiquitin ligase activator of NFKB 1)
also played a vital role in the lysosomal degradation of AKT
by sequentially ubiquitinating AKT residues K284 to K214 for
R-HSPA5-mediated autophagy. Consistent with this finding,
despite HSPA5 arginylation, AKT was not degraded in mul1 KO
cells. These results suggest that MUL1-mediated sequential ubiquitination of K284 to K214 may serve as a novel mechanism by
which AKT is designated for lysosomal degradation. Moreover,
binding of R-HSPA5 with fully ubiquitinated AKT is required
for the auto-phagic/lysosomal degradation of AKT. Conclusions
Thus, modulating the MUL1-mediated non-proteasomal proteolysis mechanisms, such as sequential ubiquitination, may prove
to be a novel therapeutic approach for cancer treatment.

Purpose We report results from the Korean subgroup of the
ongoing ARCHER 1050trial (NCT01774721) comparing firstline dacomitinib vs. gefitinib in patients with advanced EGFR+
NSCLC. Methods Patients were randomized to either dacomitinib (45 mg QD) or gefitinib (250 mg QD), stratified by race
and EGFR mutation (exon 19 deletion or exon 21L858R substitution). The primary endpoint was progression-free survival (PFS)
by blinded independent central review. Results Of 27 Korean
patients enrolled, 14 were randomized to dacomitinib and 13 to
gefitinib. The primary endpoint in this subgroup favored dacomitinib (HR, 0.609;95% CI, 0.225, 1.649); median PFS was numerically longer with dacomitinib (18.2[95% CI, 6.4, NE] vs. 10.8
months [95% CI, 3.5, 18.3]). Median duration of response was
numerically longer (17.4 [95% CI, 5.4, NE] vs. 11 [95% CI, 2.8,
22.3] months) and objective response rate was numerically higher (85.7% [95% CI, 57.2, 98.2] vs. 76.9% [95% CI, 46.2, 95.0])
with dacomitinib vs gefitinib. The percentage of dacomitinibtreated patients with grade ≥ 3 adverse events (AEs) was 57.1%
among Korean patients and 76.7% in the overall study population
(n=227). Dacomitinib dose reduction occurred in 71.4% of Korean patients (66.1% overall). AEs were associated with permanent discontinuation of dacomitinib in 7.1% of Korean patients
(17.6% overall). Conclusions In the Korean subgroup, first-line
dacomitinib was associated with numerically longer PFS vs.
gefitinib. A higher percentage of Korean patients had dacomitinib
dose reductions, but a lower percentage had grade ≥ 3 AEs and
permanent treatment discontinuations associated with AEs than
the overall population.

OP-5
Lung cancer exosome specific protein 1 (LESP-1) as a
potential biomarker for early diagnosis and therapeutic
target for non-small cell lung cancer
Byeong Hyeon Choi1,2, Hyesun Jeong3,4, Jik-han Jung5, Hyunku
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Park5, Yong Park7, Yeonho Choi6, and Sunghoi Hong*,3,4 and
Hyun Koo Kim*,1,2
1
Department of Biomedical Sciences, College of Medicine,
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3
School of Biosystems and Biomedical Sciences, Korea University, Seoul, Republic of Korea 4Department of Public Health
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Advanced Institute of Science and Technology (KAIST), Daejeon, Republic of Korea, 6Department of Bio-convergence
Engineering, Korea University, Seoul, Republic of Korea, 7Division of Hematology-Oncology, Department of Internal Medicine,
Korea University College of Medicine, Seoul, Republic of Korea

lege of Medicine, The Catholic University of Korea, Seoul, South
Korea, 2Department of Biostatistics, College of Medicine, The
Catholic University of Korea, Seoul, South Korea, 3Epidemiology Branch, National Institute of Environmental Health Sciences,
National Institutes of Health, Research Triangle Park, NC, USA,
4
Department of Dermatology, St. Vincent’s Hospital College
of Medicine, The Catholic University of Korea, Seoul, Korea,
5
Myoungji St. Mary’s Hospital, Seoul, South Korea, 6Department
of Neurosurgery, St. Vincent’s Hospital, College of Medicine,
The Catholic University of Korea, Suwon, South Korea
The association between cigarette smoking and risk of developing malignant glioma (MG) remains unclear. We aimed to evaluate this potential association in a large general population using a
well-established and validated longitudinal nationwide database.
Using data from the Korean National Health Insurance System
cohort, 9,811,768 people over 20 years old without any cancer
history in 2009 were followed until the end of 2017. We documented 6,100 MG cases (ICD-10 code C71) during the median
follow-up period of 7.31 years. Current smokers had a higher risk
of developing MG (HR=1.22, CI: 1.13-1.32) compared with never-smokers after adjusting for confounders. This association was
stronger for those who smoked ≥ 20 cigarettes daily (HR=1.50,
CI: 1.36-1.64). Furthermore, having 30 or more pack-years of
smoking over the lifetime was associated with increased risk
of developing MG in a dose-dependent manner, compared with
never-smokers (HR=1.31, CI: 1.16-1.48 for 30-39 pack-years of
smoking; HR=1.36, CI: 1.17-1.59 for 40-49 pack-years of smoking; HR=1.68; CI: 1.44-1.95 for ≥ 50 pack-years of smoking).
These results suggest that cigarette smoking may be associated
with developing MG. Further prospective studies could help elucidate this association.

Purpose Exosomes are endosome-derived nano size (30-200
nm) extracellular microvesicles released from many cell types
including cancer cells and encapsulated by cell membranes play
a key role for cell to cell communication. Use of exosomes as
biomarkers in lung cancer is rising nanotechnology in a liquid
biopsy. We explored the role of an exosome specific marker and
the relationship between the pathological stage of lung cancer
patients who underwent surgery and lung cancer-specific exosome
markers. Methods Exosomes were isolated from conditioned
medium of non-small cell lung cancer (NSCLC) cells with human
pulmonary alveolar epithelial cell (HPAEpiC), and blood plasma
from all human subjects (16 controls and 53 patients) by size
exclusion chromatography. We analyzed proteomics results with
lung cancer exosome-specific protein 1 (LESP-1) using western
blotting and ELISA assays, and the effects by LESP-1 shRNA
were analyzed by real-time RT-PCR, immunocytochemistry,
cell migration, and colony formation assays, and NTA. Results
The LESP-1 expression levels were increased in the exosomes
derived from patients with early-stage NSCLC compared with
healthy controls. The receiver operating characteristic curve
of exosomal LESP-1 revealed 94.74% sensitivity and 75.00%
specificity, and AUC of 0.875. LESP-1 knockdown experiments
by LESP-1 shRNA showed reduced exosome secretion in cancer cell lines, which altered the molecular and cellular properties, such as the expression levels of mesenchymal-to-epithelial
genes, and cellular growth and motility. Conclusion LESP-1
represents a promising biomarker for early diagnosis of NSCLC
and a therapeutic target for future cancer treatment.

OP-6
Cigarette smoking is associated with increased risk of
malignant gliomas: A nationwide population-based
cohort study
Stephen Ahn1, Kyung-Do Han2, Yong-Moon Park3, Jung Min
Bae4, Sang Uk Kim5, Sin-Soo Jeun1 and Seung Ho Yang6,*
1
Department of Neurosurgery, Seoul St. Mary’s Hospital, Col-

105

POSTER PRESENTATIONS

46th Annual Meeting of
Korean Cancer Association &
6th International Cancer Conference

Poster Presentations

Breast Cancer

P002
Anxiolytic effect of ginger oil (Zingiber officinale) aromatherapy in relieving nausea and vomiting breast cancer
patients on anticancer chemotherapy

P001
A phase 2 study of abemaciclib in patients with brain
metastases (BM) secondary to HR+, HER2- metastatic
breast cancer (MBC)

Jumriani1, Qurais Syihab2,*
1
Department of Teacher Education Of Madrasah Ibtidaiyah,
Islamic Religion Institute of DDI, West Sulawesi, Indonesia
2
Department of Veterinary Medicine, Airlangga University, East
Java, Indonesia

Carey Anders1, Emilie Le Rhun2, Thomas Bachelot3, Denise
Yardley4, Ahmad Awada5, Pier Franco Conte6, Peter Kabos7,
Melissa Bear8, Zhengyu Yang8, Yanyun Chen8, Sara M. Tolaney9,
Sae Young Lee (Non-author Presenter)10,*
1
Duke Cancer Institute, Durham, NC, USA, 2Lille University
Hospital, Lille, France, 3Centre Léon Bérard, Lyon, France,
4
Sarah Cannon Research Institute and Tennessee Oncology
PLLC, Nashville, TN, USA, 5Institut Jules Bordet, Brussels,
Belgium; 6University of Padova and Istituto Oncologico Veneto,
Padova, Italy, 7University of Colorado Denver, Greenwood Village, CO, USA, 8Eli Lilly and Company, Indianapolis, IN, USA,
9
Dana-Farber Cancer Institute, Boston, MA, USA, 10Eli Lilly and
Company, Seoul, Korea

Purpose Breast cancer is one of the most common types of
cancer in women. Generally, patients undergoing chemotherapy
experience symptoms due to the disease process or drug side
effects such as nausea and vomiting, Chemotherapy drugs (or
their metabolites) can activate chemoreceptor area or vomiting
center immediately as well as stimulating vomiting in a way
damage digestive cells. Aromatherapy is a fast growing branch
of complementary and alternative medicine. This involves using
essential oils to try to cure, reduce or prevent the symptoms of
certain diseases. The aim of this study was to assess the potential
impact of effect ginger oil aromatherapy in the treatment of anxiety and chemotherapy induced nausea and vomiting in cancer
patients. Methods This study is a true experimental study with
a randomized pre-post test with control group design. The study
sample was collected consecutively, involving 40 breast cancer
patients undergoing one day care chemotherapy at RSUD Dr.
Soetomo Surabaya. The sample was divided into 2 groups, the
aromatherapy group (n=20) and the control group (n=20). ginger oil aromatherapy is performed independently by the patient
at home twice a day for three consecutive weeks (21 days). The
instrument measures nausea and vomiting using the Rhodes
Index Nausea, Vomiting and Retching. Data were analyzed
using paired t test and independent t test. Results Pain scores
in the pre-aromatherapy group 17.60±3.05 and post 8.40±4.74
(p value < 0.001). Independent t test showed an ap value of 0.001
(< 0.05). Conclusions This study showed that inhaled ginger oil
aromatherapy which is ap-plied continuously for three consecutive weeks can reduce the nausea andvomiting of breast cancer
patients undergoing chemotherapy.

Purpose Clinical data demonstrate abemaciclib penetrates
blood-brain barrier resulting in comparable concentrations in tissues and plasma. Methods JPBO (Simon 2-stage trial) evaluates abemaciclib in 6 patient cohorts with BM secondary to HR+
MBC, non-small-cell lung cancer, or melanoma. We report on
HR+, HER2- MBC patients. Eligible patients had ≥ 1 new/not
previously irradiated measurable BM ≥ 10 mm/a progressive previously irradiated BM. Abemaciclib was orally administered 200
mg BID. Primary endpoint: objective intracranial response rate
(OIRR; [complete response (CR)+partial response (PR)]) based
on Neuro-Oncology BM response assessment criteria. Secondary endpoints included intracranial clinical benefit rate, PFS, and
safety. Results Of 58 HR+, HER2- MBC enrolled patients, 52
were evaluable. Patients had median of 4 prior systemic therapies, 75% had prior chemotherapies (0-6, median 2), and 71%
had prior endocrine therapy (ET; 0-4, median 1) in metastatic setting. 50% patients had prior whole-brain radiotherapy, 39% stereotactic radiosurgery, and 8% surgical resection of BM. Median
time from radiation to enrollment: 9.4 months. Of 52 evaluable
patients, 3 had a confirmed intracranial response (6% OIRR), and
38% showed a decrease in sum of their intracranial target lesions.
Intracranial clinical benefit rate (CR+PR+stable disease persisting for ≥ 6 months): 25%; median PFS: 4.4 months (95% CI, 2.65.5). Safety and tolerability were similar to previous abemaciclib
reports. Conclusions Abemaciclib demonstrated intracranial
clinical benefit in heavily pretreated HR+, HER2-MBC patients
with BM in this study.
©2019 ASCO, Inc. Reused with permission. Abstract was accepted and presented at 2019 ASCO-55th Annual Meeting. All rights
reserved.

P003
Awareness about BSE, breast cancer detection, screening and treatments among patients attending two hospital in Bangladesh
Md. Forshed Dewan1*, Al-Riaj Hasan2, Ishrat Jahan2, NurE-Alam3, Mst. Mahmuda Khatun4, A.K.M. Mohiuddin3, Islam
MS5
1
Department of Agro-Processing, Bangabandhu Sheikh Mujibur
Rahman Agricultural University, Bangladesh, 2Faculty of Nutrition and Food Science, Patuakhali Science and Technology Uni-
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versity, Bangladesh, 3Dept. of Biotechnology and Genetic Engineering, Mawlana Bhashani Science and Technology University,
Santosh, Tangail-1902, 4Dept. of Biochemistry and Molecular
Biology, Mawlana Bhashani Science and Technology University,
Santosh, Tangail-1902, 5School of Life Science, Hokkaido University, Japan

highlight treatment challenges and longterm physical and psychosocial effects. The purpose of this review is to evaluate the
current trends of breast cancer in AYA women as they relate to
epidemiology, genetics, and molecular pathologic characteristics
issues important to this population. Methods Data obtained from
secondary data on 11 articles journal evaluated by searching in
PubMed, EMBASE, and the Cochrane Library database that have
been carried out in the last 10 years (2010-2020). Results The
result showed that in general, the study of work, diet, and environmental factors have led to little insight into breast cancer.
Genetic factors play a key role in influencing AYA breast cancer rates in various regions around the world. BC is a dominant
malignant disease generally affecting postmenopausal women
older than 40 years. Compared with older women, AYA was more
likely to have genes predisposing to familial cancer, larger breast
tumors, unfavorable biological characteristics, distant metastatic
disease at diagnosis, and adverse outcomes. Some studies suggest
that AYA breast cancer has a unique biology, others have shown
that its aggressive nature is the result of higher frequencies of
aggressive breast cancer subtypes among younger patients. Conclusion It can be concluded that epidemiology, genetics, and
molecular pathologic characteristics relevant in incidence in AYA
BC patients. Optimal care for this population requires a multidisciplinary team to maximize outcome, preserve quality of life, and
foster healthy survivorship.

Background The aim of this study was to assess the knowledge, perceptions and practice of breast self examination among
patients attending Bangabandhu Sheikh Mujib Medical University Hospital and National Institute of Cancer Research & Hospital
(NICRH). Methodology A cross-sectional study was conducted at Bangabandhu Sheikh Mujib Medical University Hospital
(BSMMU) and National Institute of Cancer Research & Hospital (NICRH) and primary data was collected from 292 patients.
Results The study found that around 35% of the women had
knowledge on breast cancer and 15.1% were practicing breast
self-examination. The women who were aware of breast cancer
considered changes in breast size and shape (30.5%); breast pain,
lump in the breasts and discharge from the breast (33.2%), as
the important and common symptoms. The most widely known
risk factors among the women who were aware of breast cancer
reported gender (22.9%), increasing age (26%), lactating history
(27.7%) and positive family history of breast disease (29.1%).
The binary logistic regression analysis showed knowledge on
breast self-examination (BSE) (adjusted OR: 2.689; 95% CI:
1.958-3.693) and performance of BSE (adjusted OR: 3.360;
95% CI: 2.116-5.333) were associated (P-value < 0.001) with
participants literacy level. Literacy level was also associated
(P-value < 0.001) with the participants knowledge about the other
early detection methods like clinical breast examination (CBE)
(adjusted OR: 3.207; 95% CI: 0.609-1.23), ultrasound (adjusted
OR: 2.991; 95% CI: 2.151-4.1) and mammogram (adjusted OR:
3.276; 95% CI: 2.274-4.719). Conclusion There is the need to
improve knowledge of breast cancer and BSE and to target all
age groups in future breast cancer awareness programs in Bangladesh.

P005
Breast Cancer in North East India may be associated
with Epstein-Barr-virus but not with human papillomavirus
Juchidananda Bhuyan1, Plabita bhuyan1, Avdhesh Kumar
Rai1,*, Anupam Sarma2, Amal Chandra Kataki3, Bibhuti
Bhushan Borthakur4, Abhijit Talukdar4
1
DBT Centre for Molecular Biology and Cancer Research, Dr B.
Borooah Cancer Institute, Guwahati, Assam , India, 2Department
of Oncolpathology, Dr B. Borooah Cancer Institute, Guwahati,
Assam, India, 3Department of Gynaecologic Oncology, Dr B.
Borooah Cancer Institute, Guwahati, Assam , India 4Department
of Surgical Oncology, Dr B. Borooah Cancer Institute, Guwahati,
Assam, India

P004
Breast cancer in adolescents and young adults: A systematic review

Purpose To examine the potential role of Epstein-Barr virus
(EBV) and Human Papilollomavirus in the carcinogenesis of
Breast cancer in North -East region of India which has high incidence of breast cancer. Materials & Methods A total of thirty
primary breast cancer tumor biopsy specimens were collected.
These samples were analyzed for Epstein-Barr virus (EBV) and
Human Papilollomavirus DNA using nested multiplex PCR
(NMPCR). Results The presence of EBV DNA was confirmed
in 33.34% (n=10) of the breast cancer patients by nested multiplex PCR (NMPCR). No HPV DNA was detected in breast
cancer specimen. There was no significant association found
between EBV DNA with age, gender, betel nut chewing, tobacco

Haerani1,*, Ramlah2
1
Department of Midwifery, STIKES Bina Bangsa Majene,
Majene, Indonesia 2Department of Biology, Faculty of Biology,
Universitas Gadjah Mada, Yogyakarta, Indonesia
Background/Purpose Breast cancer (BC) is the most common
cancer of adolescents and young adult (AYA) women aged 15 to
39 years. Breast cancer incidence is similar among AYA women
in both developed and developing countries. Breast cancer in
AYA women is believed to represent a more biologically aggressive disease. Understanding the challenges of AYA breast cancer requires an appreciation of numerous complex issues, which
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chewing, tobacco smoking and histo-pathological grading. Conclusion Our study suggests that Epstein-Barr virus (EBV) may
have role in subset of breast cancer cases from the North-East
region of India. HPV may not have any role in breast cancer cases
from the North-East India.

¹Department of Health Science, College of Medicine, ²Department of Medicine, College of Medicine, Hanyang University,
Seoul 04763, Republic of Korea
Background Obesity is changing risk factor in the individual’s
whole life span and changes in obesity status might affect individual’s disease risk as well. Also obesity is one of hazard factor
of cancer risk including breast cancer. BMI(Body mass index)
is the most common obesity measurement but WC(waist circumference) and WHtR(waist-to-height ratio) are also applied
and in these days for abdominal obesity. The aim of this study
is to compare the breast cancer odds ratio with obesity measurements BMI, WC, WHtR categories, and variation of obesity over
time and change in obesity categories. Methods The research
is nested case-control study of women who received the National breast cancer screening examination in both 2009-2010 and
2011-2012. Controls were matched to case by age (±0 years) and
date of breast cancer screening (±10 days) in 1:4 ratio. The total
study population are 137,048 for breast cancer case and control.
OR was calculated and compared according to obesity categories and change in obesity categories with adjusted confounder
factors and adjusted with BMI or without BMI. Results Obesity indexes at first-second examination were associated with
increased risk of breast cancer in postmenopausal women but not
in premenopausal women except WHtR. Especially those with
both high BMI and WC category, the increment of risk was prominent and higher WHtR category were associated with reduced
OR. Changes of obesity category in BMI, WC and WHtR between
1st-2nd examination did not significantly, but all continuous were
significantly only in postmenopausal women. However, 1st-2nd
examination increased breast cancer risk when categories changed
normal to obesity or maintained obesity. Conclusion The risk of
breast cancer increased with higher BMI and WC, WHtR and the
risk of breast cancer was different with respect to menopause and
adjusted BMI factor.

P006
Clinicopathologic Features and Survival of Filipino
Women with Triple-Negative Breast Cancers: A SingleInstitution Experience
Mark M. Ando1, Arnold John Uson2
1
Division of Medical Oncology, Department of Medicine, University of the Philippines - Philippine General Hospital, Manila,
Philippines, 2Section of Medical Oncology, Department of Internal Medicine, Perpetual Succour Hospital, Cebu, Philippines
Purpose Triple-negative breast cancers (TNBC) tend to have
poor survival as compared to other immunohistochemical subtypes of breast malignancy. However, there has been no ample
local data on survival of these patients in the Philippines. Methods Retrospective review of Filipino women with early TNBC
(eTNBC) and metastatic TNBC (mTNBC) who were treated at
Cebu Cancer Institute, Cebu, Philippines from January 1, 2005
to December 31, 2010 was done. Kaplan-Meier product limit
estimate of survival was used to determine the survival rate. The
impact of various clinicopathological and treatment factors on
survival was assessed using Cox regression analysis. Results
Out of 237 Filipino women diagnosed with breast cancers, 24
(10.1%) had TNBC (median age of 49; 12 had eTNBC and 12
had mTNBC). Median follow-up was 60.9 months. Five-year
overall survival (OS) was 32.9% for all TNBC (OS of 41.2%
for eTNBC and 25.0% for mTNBC) while disease-free survival
(DFS) was 35.4% for eTNBC. On univariate analysis, OS was
related to menopausal status (p=0.049) and presence of lymphovascular invasion (LVI) (p=0.010) while DFS was related to LVI
(p=0.029) and positive lymph nodes (p=0.035). On multivariate
analysis, LVI was the only independent prognostic factor for both
mortality and disease recurrence (p=0.050 and p=0.047, respectively). Conclusion Overall and disease-free survival rates of
Filipino women with TNBC are about half of those reported by
the Western counterpart. In addition, this study has shown that
LVI was the only independent prognostic factor for mortality and
disease recurrence in our study population.

P008
FBXL16 suppresses cancer progression through regulation of HIF1a protein stability at oxygen-independent
microenvironment in breast cancer
Yeon-Ju Kim1, Yi Zhao1, Ju-Mi Lee2, Su-Jae Lee1,*
1
Department of Life Science, Research Institute for Natural Sciences, Hanyang University, Seoul 04763, Republic of Korea,
2
Department of Microbiology and Immunology, Inje University
College of Medicine, Busan, Republic of Korea

P007

Purpose Hypoxia inducible factors (HIF1a) that play a central regulator in cellular mechanisms are triggered in response
to hypoxia. Also, HIF1a frequently leads to the expansion of
aggressive clones from tumor mass and promotes epithelial mesenchymal transition (EMT), angiogenesis and poor prognosis.
Extensive studies have been conducted about hydroxylated HIF1a
for ubiquitination and proteasomal degradation under normoxic

Effect of Obesity and Obesity Changes on Breast Cancer Occurrence in Korean Women: Nested case-control
study
Ha Young Kim1, Boyoung Park2

111

46th Annual Meeting of Korean Cancer Association & 6th International Cancer Conference
condition. However, the molecular mechanism of stability regulation of HIF1 under hypoxic condition is still unclear. Thus, the
present study aims to develop new molecules to regulate HIF1a
in oxygen-independent microenvironmental condition in breast
cancer. Methods GSEA, TCGA and METABRIC database were
used for FBXL16 expression analysis. Co-immunoprecipitation,
GST-pull down assay, Proximity ligation assay, Animal experiments was used for FBXL16-HIF1a interaction experiment in
the study. Results We found that F-box and Leucin rich repeat
protein 16 (FBXL16), the substrate recognition component of an
E3 ligase, is the lowest expressed E3 ligases in triple negative
breast cancer (TNBC). In addition to, we showed that expression
of FBXL16 is inhibited by p38-mediated miR-135b expression
in TNBC. Importantly, FBXL16 function as direct regulator of
HIF1a stability in hydroxylation-independent manner regardless
of tumor microenvironmental oxygen conditions. FBXL16 is
also associated with cancer progression including EMT and angiogenesis through HIF1 stability regulation. Conclusions This
finding demonstrates that FBXL16 suppresses cancer progression through regulation of HIF1a stability regardless of hypoxic
microenvironment in breast cancer.

neutralizing antibody critically suppresses the metastasis of cancer in the orthotopic breast cancer mouse model. Conclusion
Despite EGFR is frequently reported as a potential therapeutic
target of TNBC, anti-EGFR therapies have not been approved
due to side effects and low response rates. This study revealed
that ICAM-1 target therapy can selectively inhibit the activity
of EGFR expressed in TNBC. Collectively, our findings suggest
ICAM-1 as a potential candidate for TNBC target therapy.

P010
Machine Learning-Based Predictive Radiomics Model
for Lymph Node Metastasis in Breast Cancer
Bong-Il Song
Department of Nuclear Medicine, Keimyung University Dongsan Hospital, Keimyung University School of Medicine, Daegu,
Korea
Purpose To develop and validate machine learning-based radiomics model for predicting axillary lymph node (ALN) metastasis
in invasive ductal breast cancer (IDC) using F-18 FDG PET/CT.
Methods We performed a retrospective review of pretreatment
F-18 FDG PET/CT of 133 consecutive patients with IDC who
underwent surgical resection without any neoadjuvant treatment.
A total of thirty-three breast cancer patients who showed negative
FDG uptake of the primary tumor were exclude. Finally, one hundred IDC patients were enrolled in the present study. Volume of
interest (VOIs) were drawn more than 2.5 of standardized uptake
value in the primary breast lesion on the PET scan. Pyradiomics module was used for the extraction of texture parameters in
python. The prediction model for ALN metastasis was developed
and validated in 75 patients of the training cohort and 25 patients
of test cohorts. XGBoost algorithm was utilized to select features
and build radiomics model. Results ALN metastasis was found
in 43 patients (43%). The sensitivity, specificity, and accuracy of
F-18 FDG PET/CT for the diagnosis of ALN metastasis in the
entire patients were 55.8%, 93%, and 77%, respectively. The
radiomics model for the prediction of ALN metastasis was successfully developed. The sensitivity, specificity, and accuracy of
the radiomics model for the prediction of ALN metastasis in the
test cohorts were 90.9%, 71.4%, and 80%, respectively. Conclusions The machine learning-based radiomic model showed good
sensitivity for the prediction of ALN metastasis and could assist
the preoperative individualized prediction of ALN status in IDC
patients.

P009
ICAM-1 promotes EMT and metastatic potential of triple negative breast cancer cells through direct interaction with EGFR
Jae-Hyeok Kang1, Yi Zhao1, Min-Jung Kim2, Su-Jae Lee1*
1
Department of Life Science, Research Institute for Natural Sciences, Hanyang University, Seoul 04763, Korea, 2Laboratory of
Radiation Exposure and Therapeutics, National Radiation Emergency Medical Center, Korea Institute of Radiological and Medical Sciences, Seoul 01812, Korea
Purpose Triple-negative breast cancer (TNBC) is the most
aggressive and poor prognosis compared to the other subtypes of
breast cancer. Furthermore, it is an urgent need to identify new
targets for the effective treatment of TNBC. The aim of this study
was to evaluate ICAM-1 as a therapeutic target of TNBC and
define its molecular mechanism. Methods The microarray data
of breast cancer patients were analyzed by gene set enrichment
analysis (GSEA). Coimmunoprecipitation, in situ PLA, immunohistochemistry, RT-qPCR and western blot were used to demonstrate the regulatory mechanism of ICAM-1. Results Our comprehensive analysis revealed that ICAM-1 is highly expressed
transmembrane molecule in TNBC patients, and promotes
metastasis of cancer through epithelial to mesenchymal transition
(EMT). We showed that D1 domain of ICAM-1 directly interacts
with D3 domain of epidermal growth factor receptor (EGFR) and
upregulates ligand binding affinity. Thus, highly activated EGFR
augments downstream signaling kinases to promote the invasiveness of breast cancer. Moreover, STAT3 induces expression of
EMT signature genes and ICAM-1 which causes a positive feedback loop of ICAM-1/EGFR/STAT3 axis. Importantly, ICAM-1

P011
miR-214 promotes carcinogenesis by inhibiting FRK
expression in triple-negative breast cancer
Jieun Lee1,2, Sooeun Oh3, Dong-Min Kim3, Jun Kang3, Ahwon
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lished from 2003 to 2019, involving 19 cohorts encompassing
11,010 patients (7,459 patients without PMRT and 3,551 patients
with PMRT) were analyzed. The patients with PMRT had more
high risk features in the majority of studies. Pooled analysis of
LRR comparison showed an odds ratio of 0.487 [95% confidence
interval (CI): 0.344-0.689, p < 0.001]. Pooled 5- and 10-year
LRC rates were 92.8% (95% CI: 89.4-95.1) and 92.4% (95% CI:
89.5-94.5) for patients without PMRT, and 96.0% (95% CI: 94.297.3) and 95.5% (95% CI: 92.8-97.2) for patients with PMRT.
Five-year LRC rate was higher with PMRT (p=0.033), and nonsignificant trend (p=0.07) favoring PMRT was shown regarding
10-year LRC rate. Pooled 5- and 10-year OS rates were 89.2%
(95% CI: 85.7-91.9) and 79.6% (95% CI: 77.6-81.5) for patients
without PMRT, and 92.0% (95% CI: 89.1-94.2) and 80.7% (95%
CI: 77.7-83.3) for patients with PMRT, and the differences were
not significant. Conclusion: Despite the presence of high-risk
disease in patients receiving PMRT, LRC rate was significantly
higher and OS difference was not significant.

Purpose Triple-negative breast cancer (TNBC) is known to
have poor prognosis with limited treatment options. In-house
data revealed miR-214 is upregulated in breast cancer tissue, but
there are conflicting results about miR-214 and its role in oncogenesis in breast cancer. In this study, we analyzed the role of
miR-214 and its potential target for carcinogenesis. Methods
Using three breast cancer cell line (MCF-7, MDA-MB-231 and
MDA-MB-468) and control breast epithelial cell line (MCF10A), we showed miR-214 was significantly overexpressed in
MDA-MB-231 cell line. Target genes were predicted base on
pre-formed miRNA databases. miR-214 was transfected into cell
lines; cell proliferation assays, invasion & migration assays and
RT-PCR was performed. Results Fyn-related kinase (FRK) was
selected as a potential target of miR-214. Endogenous FRK level
was down-regulated in MDA-MB-231, with up-regulation of
miR-214. miR-214 transfected MDA-MB-231 cell line showed
increased cell proliferation, and silencing FRK with si-FRK
also induced cell proliferation in MDA-MB-231. When MDAMB-231 was transfected to miR-214, ability of cell invasion and
migration was upregulated. Si-FRK transfected MDA-MB-231
showed trends for increased cell invasion and migration, compared to control. Conclusion miR-214 might have a role in
tumor proliferation and invasion in breast cancer oncogenesis by
suppressing FRK activity, leading to cancer progression.

P013
Safety and effectiveness of Tamoxifen used in the treatment of breast cancer based on the phenotypes of 1000
genome population
Mohammad Safiqul Islam, Md. Abdul Aziz
Department of Pharmacy, Noakhali Science and Technology University, Sonapur, Noakhali-3814, Bangladesh
Purpose Tamoxifen, a prodrug used for the treatment of estrogen
receptor (ER) positive breast cancer, is metabolized to the active
metabolites endoxifen and 4-hydroxytamoxifen (4HT) with
CYP2D6 enzyme. Both 4HT and endoxifen exhibit nearly 100fold higher antiestrogenic potency than the parent drug. Patients
with certain CYP2D6 genetic polymorphisms exhibit lower endoxifen concentrations and a higher risk of breast cancer recurrence.
The study aimed to collectively determine the predictive prevalence of high-risk phenotypes in the world population due to
CYP2C2D6 genetic variants and to establish a connection
between the safety or efficacy of Tamoxifen due to high-risk phenotypes. Methods CYP2D6*1×N, *2, *2×N * 3, * 4, *5, *6
*, *9, 10 and *41 risk alleles were obtained in compliance with
Fort Lauderdale principles from the 1,000 Genomes Phase III
project. CPIC dosing recommendations have been used to combine potential high-risk phenotypes with the safety or efficacy of
Tamoxifen. Finally, a meta-analysis was performed to assess the
pooled effect of different alleles and phenotypes. Results There
was a statistically significant difference found in the distribution
of CYP2D6*1,*1×N, *2, *2×N * 3, * 4, *5, *6 *, *9, 10 and
*41 alleles (p < 0.006, I2=78.52%-98.86%)) as well as among the
UMs, EMs, IMs and PMs (p < 0.0004, I2=93.66%-98.78%%) in
the AMR, AFR, EUR, EAS and SAS population with a higher
heterogeneity. The highest pooled prevalence of UMs, EMs, IMs
and PMs were found in AFR, AFR, EAS and EUR population,
whereas the lowest pooled prevalence was found in AMR, EAS,

P012
Postmastectomy radiation therapy for patients withT12N1 breast cancer: A systematic review and meta-analysis
Kyung Ran Park1, Chai Hong Rim2
1
Department of Radiation Oncology, Kosin University Gospel Hospital, Busan, Korea, 2Department of Radiation Oncology, Ansan Hospital, Korea University Medical College, Ansan,
Korea
Purpose To investigate the benefit of PMRT on locoregional
control (LRC) and overall survival (OS) in patients with T12N1 breast cancer through a systematic review and meta-analysis. Methods Online literature search of PubMed, MEDLINE,
Embase, and Scopus was performed to identify all original articles up to June 2019. The primary endpoints were LRC and OS.
For comparison of locoregional recurrence (LRR), overall LRR
and 5-year LRR rates were used for pooled analysis. Comparing
of 5-year LRC and OS rates were performed using Q tests on
the basis of analysis of variance. Results Eighteen studies pub-
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AFR and EAS, respectively. Conclusions Our results indicate
that CYP2D6 risky alleles (PMs and IMs) may affect the safety
and effectiveness of Tamoxifen depending on the genetic makeup of the patients and eventually may influence the treatment of
breast cancer. Care should be taken during the prescription of Tamoxifen in PMs as CPIC recommend alternative

P015
Targeted gene delivery to tumor using Elastin-like Polypeptide in Nucleic acid Delivery
Da Hye Sim1, Young-Jin Lee1, Vijaya Sarangthem2, and RangWoon Park1*
1
Department of Biochemistry and Cell Biology, School of Medicine, Kyungpook National University, 2Department of Pathology,
All India Institute of Medical Sciences, New Delhi-110029, India

P014
Suppression of FBXO15 is critical for triple-negative
breast cancer progression

Effective and safe drug and gene delivery to the target is one
of the major barriers to cancer chemotherapy and biotherapy.
Nucleic acids have great therapeutic potential, but their application is limited by low cellular uptake, and rapid enzymatic
degradation. In order to solve these problems, numerous vectors
have been studied. Viral vectors are severely limited by possible
mutagenesis and high production costs. These limitations have
contributed to the development of non-viral gene delivery, which
is popular for its ease of production and low cost. In this study,
we designed and prepared elastin-like polypeptides (ELPs)-based
non-viral carriers for gene delivery. Elastin-like polypeptides are
a class of the temperature sensitive biopolymers as drug delivery
agents. ELPs are degraded into non-toxic metabolites in vivo and
can be used as an effective gene delivery agent. IL-4 receptor
targeting peptides and a cell penetration peptide were linked with
ELPs for targeted delivery to cancer cells, and effective binding
of gene as well as gene transfer across cell membranes. The ELP
carrier polymers, Tat-AP1-ELPs were genetically engineered by
recursive directional ligation, expressed in E.coli, and purified by
inverse transition cycling. The polymers were characterized by
spectrophotometric analysis for temperature responsiveness and
DLS. Cell binding affinity was observed by flow cytometry and
confocal microscopy. As expected, ELP carrier polymers showed
effective binding to IL-4 receptor expressing cells. The optimal
binding ratio of ELP to nucleic acid was determined as a ratio of
150:1 by gel retardation analysis. The cells were expressed high
EGFP without cytotoxicity when pEGFP DNA was transfected
with ELP carrier polymers to MDA-MB 231 cells and Jurkat T
cells. In vivo delivery of pEGFP DNA was also successfully carried out. Therefore, we suggest that Tat-AP1-ELPs can be used as
good carriers for gene delivery.

Yi Zhao1, Nayeon Shim1, Yan-Hong Cui2, Jae-Hyeok Kang1,
Su-Jae Lee1,*
1
Department of Life Science, Research Institute for Natural Sciences, Hanyang University, Seoul 04763, Republic of Korea,
2
Department of Medicine, Section of Dermatology, University of
Chicago, Chicago, IL, USA
Purpose The treatment of basal type breast cancer, including triple negative breast cancer (TNBC), remains challenging
due to its aggressive behaviors and lack of targeted therapeutic
options. E3 ligases are intimately implicated in breast cancer progression, but the related mechanisms and targets of most of E3
ligases are still remain unclear. Thus, this study aims to explore
the function and mechanisms of FBXO15, an E3 ubiquitin ligase,
in metastatic breast cancer. Methods The Cancer Genome Atlas
(TCGA) public breast cancer databases were used to measure
FBXO15 expression in basal and luminal type of breast cancers.
QRT-PCR and western blotting analysis were used to analyze the
expression of FBXO15 in breast cancer. Sphere formation assay
and matrigel invasion assay were used to test cell stemness, invasion and migration ability of breast cancer cells with FBXO15
knockdown or overexpression. Co-immunoprecipitation and in
situ PLA assay were used to identify the interaction between
FBXO15 and SOX2, STAT3. Results FBXO15 downregulates
EGFR expression and activation, and interacts with STAT3, one
of the downstream effectors of EGFR, to regulate its ubiquitination and degradation in breast cancer. Moreover, FBXO15 also
interacts with an additional target, SOX2; depletion of FBXO15
expression induces SOX2 protein stabilization which facilitates
SOX2-mediated transcriptional upregulation of EGFR. In turn,
the consequent activation of EGFR-STAT3-miR-92a-3p signaling inversely suppresses FBXO15 expression to maintain aggressive phenotypes of TNBC. Furthermore, in patients with breast
cancer, low FBXO15 expression is associated with high grade
tumors and poor survival. Conclusion These findings identify FBXO15 interacts with both SOX2 and STAT3 to regulate
their protein stabilization and reveal a novel and putative role of
FBXO15 in suppression of breast cancer stemness and metastasis.

P016
The anti-cancer effect of arctigenin is caused by autophagy-mediated apoptosis in HER2-overexpressing SKBR-3 breast cancer cells
Min-Gu Lee, Kyu-Shik Lee, Soyoung Kim and Kyung-Soo
Nam*
Department of Pharmacology, School of Medicine and Intractable Disease Research Center, Dongguk University, Gyeongju
38066, Korea
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Purpose: HER2(human epidermal growth factor receptor) is
an well-known important biomarker of breast cancer and has
become the target of therapy for approximately 30% of breast
cancer patients. Therefore, we evaluated anti-cancer effect of
arctigenin (ATG in HER2-overexpressing SK-BR-3 breast cancer cells. Methods The effect of ATG on cell survival was analyzed with MTT and colony forming assay. Cell cycle analysis
was performed by flow cytometry to evaluate whether sub G1
population was increased by ATG. Western blotting was done to
assess the change of HER2 expression and to reveal the change
of cell death-linked signal proteins activities. The levels of intracellular LC3 and P62 were observed by fluorescent immunocytochemistry. Results We found that ATG diminished cell
survival of SK-BR-3 cells in a concentration-dependent manner.
Furthermore, the result showed the decrease of HER2, p-HER2
and p-EGFR expressions by ATG. We also observed the increase
of Sub G1 population and H2A.X phosphorylation, suggesting
ATG-induced cell death was associated with DNA damagelinked apoptosis. Actually, cleavage of caspase-7 and PARP and
cytochrome c release to cytosol were triggered by ATG treatment. Moreover, mitochondrial Bcl-2 and Bcl-xL levels were
significantly lessened by ATG. Interestingly, we observed that
ATG caused prolonged induction of LC-3 and P62, that are key
factors in autophagy. The result indicates that autophagy also participates in ATG-induced cell death of SK-BR-3 cells. Conclusions In conclusion, present investigation demonstrates that anticancer effect of ATG is caused by autophagy-mediated apoptosis
and the data support that ATG is a potent substance to treat HER2
overexpressing breast cancer.

cancer burden (RCB) index. Results Totally, 246 patients were
included in this study. The median follow-up was 28.85 months
(IQR; 18.20-41.10). Among the 246 patients, 208 patients
(84.6%) were categorized as response group and 38 patients
(15.4%) were classified as non-response group. We used the ROC
curve to determine cut off value of sarcopenia. The ROC curves
showed an AUC of 0.732 in pre-treatment sarcopenia index (p <
0.001) and 0.885 in post-treatment sacropenia index (p < 0.001),
respectively in sarcopenia index of 6. The non-sarcopenia was
the only factor associated with responsiveness to treatment (HR
20.07, 95% CI 8.45-47.69, p < 0.001). Conclusions The patients
with sarcopenia showed poor treatment response in breast cancer
patients. The sarcopenia status is one of the predictive factor for
response to treatment in breast cancer.

P018
The Korean version of the Personal Social Capital Scale8 for use in breast cancer survivors – Application of the
Rasch model
Sung Hae Kim1, Yun Hee Ko2, Jeehee Han3, Suyeon Kim4, Sue
Kim5,*
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Assistant Professor, The Department of Nursing, College of
Health. Welfare and Education, Tongmyong University, Busan,
Korea, 2PhD candidate, 3Research Professor, 4Graduate student,
5
Professor, Mo-Im Kim Nursing Research Institute, College of
Nursing, Yonsei University, Seoul, Korea
Purpose Social capital for cancer survivors has mainly been
studies in terms of bonding that improves negative emotions, e.g.,
depression and anxiety. The purpose of this study was to develop
and verify the Korean version of the Personal Social Capital Scale
(PSCS-8) for use in breast cancer survivors (BCS). Methods
The PSCS-8 measures bonding and bridging social capital, and
was translated via translation and independent back-translation.
Ambiguous items were confirmed through communication with
the original developer. The final Korean version (PSCS 8-K) was
verified with a total of 48 BCS. The data were analyzed by SPSS
22.0 program and applying the Rasch model. Results Two factors were extracted from the PSCS 8-K, as in the original version.
Eight items as two factors explained 59.72% of the total variance.
The PSCS 8-K showed satisfactory internal consistency using
level of Cronbach’s=0.82. The MNSQ value ranged from 0.78 to
1.30 and model separation index=2.78, and item reliability=0.91
were noted. The Rasch model analysis results and item goodnessfit criterion were satisfactory. Findings on estimate item difficulty
applied via item response theory, show that bonding social capital
is the easier form, compared to bridging social capital, that relate
to governmental, political, and social groups. Conclusion The
PSCS 8-K is a valid and reliable instrument for measuring social
capital in BCS. Findings present empirical evidence for identifying and promoting social capital for cancer survivors. Further
studies are needed to further support and encourage social capital
measurement in cancer survivors, as well as their caregivers.

P017
The association between sarcopenia and response to
chemotherapy in breast cancer
Byung min Lee1, Yeona Cho2, Jun Won Kim2, Sung Gwe Ahn3,
Joon Jeong3, Hei-Cheul Jeung4, Ik Jae Lee2
1
Department of Radiation Oncology, College of Medicine, Yonsei university, South Korea, 2Department of Radiation Oncology,
3
Department of Surgery, 4Division of Medical Oncology, Department of Internal Medicine, Gangnam Severance Hospital, South
Korea, Gangnam Severance Hospital, South Korea
Purpose Several studies have demonstrated that body composition, the distribution of muscle and adipose tissue, is associated with treatment tolerance. In this study, we investigate the
association between response to treatment and sarcopenia.
Methods and material The patients diagnosed invasive breast
cancer from March, 2013 to September, 2019 were analyzed. All
the patients underwent neoadjuvant chemotherapy, surgery and
radiotherapy. We quantified the sarcopenia from CT taken within
3 months of diagnosis and simulation CT scans for radiotherapy.
The 2 CT scans were used for each patient. We selected a single
axial slice at the upper border of T4 level for measurement. The
responsiveness to treatment was determined based on residual
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(HR+), HER2 negative advanced breast cancer (MONARCH 3)

P019
The role of chemotherapy in patients with HER2-negative isolated locoregional recurrence of breast cancer: A
multicenter retrospective cohort study

Joyce O’Shaughnessy1, Stephen Johnston2, Miguel Martin3,
Jens Huober4, Masakazu Toi5, Valerie Anne Marie Andre6,
Holly Rene Martin7, Molly Catherine Hardebeck7, Angelo Di
Leo8, Matthew Philip Goetz9, Sae Young Lee (Non-author Presenter)10,*
1
Texas Oncology-Baylor Charles A. Sammons Cancer Center/
U.S. Oncology, Dallas, TX, USA, 2Breast Unit, The Royal Marsden NHS Foundation Trust, London, UK, 3Department Servicio
de Oncologia Médica, Instituto De Investigacion Sanitaria Gregorio Marañon, Ciberonc, Geicam, Universidad Complutense,
Madrid, Spain, 4Comprehensive Cancer Center Ulm, University
of Ulm, Ulm, Germany; 5Department of Breast Surgery, Kyoto
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Kyoungmin Lee1, Sung Hoon Sim2, Eun Joo Kang1, Jae Hong
Seo1, Hee Jung Chae2, Keun Seok Lee2, Ji-Yeon Kim3, Jin Seok
Ahn3, Young-Hyuck Im3, Seri Park4, Yeon Hee Park3,*, In Hae
Park1,2,*
1
Division of Hemato-Oncology, Department of Internal Medicine, Korea University College of Medicine, Korea University
Guro Hospital, Seoul, Republic of Korea, 2Center for Breast
Cancer, Research Institute and Hospital, National Cancer Center,
Goyang, Republic of Korea, 3Division of Hematology-Oncology,
Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Republic of Korea,
4
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Purpose The main treatment strategy for isolated locoregional
recurrence (iLRR) of breast cancer is local therapy with curative
surgical resection and/or radiotherapy. The role of chemotherapy
for iLRR has not been firmly established after local therapies. We
evaluated the clinical implications of additional chemotherapy in
patients with HER2-negative iLRR. Methods We performed a
multicenter, retrospective analysis of breast cancer patients with
HER2 negative iLRR. Patients diagnosed with iLRR after complete resection of primary breast cancer between January 2000
and December 2015 were identified from 3 tertiary institutions
in Korea. Results Overall, 282 patients were included and 148
(52.5%) received chemotherapy after local therapies for iLRR .
Median age was 49 years (range, 26-75) and median disease free
interval was 37.30 months (range, 2.10-185.82). The subtypes of
recurred tumor were Luminal A in 33.3% (n=94), Luminal B in
30.5% (n=86), and TNBC in 36.2% (n=102). There was a trend
of prolonged disease-free survival (DFS) in chemotherapy group
(HR=0.674; 95% CI, 0.541-1.008; p=0.054), though it did not
observed in overall survival (OS). In particular, chemotherapy
significantly prolonged DFS in Luminal B patients (p=0.037),
especially preventing later progression. Subgroup analyses
showed that patients experienced early recurrence (< 5 years) and
previously received adjuvant chemotherapy had DFS benefit with
additional chemotherapy (adjusted HR 0.545, p=0.013; adjusted
HR 0.511, p=0.006, respectively). Conclusions The additional
chemotherapy for iLRR of breast cancer should be individualized
for each patient, especially considering the molecular profile of
recurrent tumors, time interval between the primary cancer and
iLRR, and previous adjuvant chemotherapy.

Purpose We report data from the additional 12 months of follow-up on tumor response for the intent-to-treat (ITT) MONARCH 3 population and exploratory subgroups previously identified as significantly prognostic. Methods In MONARCH 3
(randomized, double-blind, phase III trial), 493 postmenopausal
women with HR+, HER2- advanced breast cancer and no prior
systemic therapy in advanced setting received an AI (anastrozole/letrozole)+abemaciclib or placebo. From October 31, 2018
cutoff, secondary endpoints including objective response rate
([ORR], complete response [CR]+partial response [PR]), time
to response (TTR), and duration of response ([DoR], time from
a confirmed CR/PR until disease progression/death) were assessed in ITT population and exploratory subgroups previously
reported as significantly prognostic. Results In patients with
measurable disease, ORR was 62.5% (95% CI: 56.7, 68.2) for
abemaciclib+AI and 44.7% (95% CI: 36.2, 53.2) for placebo+AI
(p ≤ 0.001). Additional follow-up confirmed that all prognostic
subgroups benefitted from addition of abemaciclib to AI (consistent with ITT population), as evidenced by change in ORR
(abemaciclib+AI minus placebo+AI; largest effects observed
in patients with liver metastases [37.45%], progesterone receptor-negative tumors [33.07%], high-grade tumors [29.13%], or
treatment-free interval of < 36 months [32.11%]). Median TTR
was 3.62 and 3.65 months for abemaciclib+AI and placebo+AI,
respectively (generally consistent across subgroups). Responses
were more durable for abemaciclib+AI (median DoR: 32.71
months; 95% CI: 25.74, -) versus placebo+AI arm (median DoR:
17.49 months; 95% CI: 11.61, 22.19), including in poor prognostic subgroups. Conclusions Extended follow-up in MONARCH
3 confirmed that addition of abemaciclib to AI shows durable
tumor responses, including those in patients with clinically poor
prognostic characteristics.
Reused with permission 2019 SABCS®.

P020
Updated subgroup tumor response of abemaciclib plus
aromatase inhibitor (AI) for hormone receptor positive
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Purpose The homobox (HOX) gene family as a transcription
factor encoding a specific nuclear protein is essential for embryonic development, differentiation, and homeostasis. This study
aims to explore the role of the HOXB3 gene in hormone receptor-positive breast cancer. Methods Differentiated expressed
genes of breast cancer were screened by using the TCGA and
GEO database. The function of selected HOXB3 gene was
also analyzed by GEPIA, Kaplan-Meier Plotter and metascape.
Molecular biology methods such as qRT-PCR, western blot and
IF was used to verify bio-informatics findings. Results Both
bio-informatics analysis and western showed that HOXB3 was
lost in breast cancer compared to normal breast tissue. Survival
analysis also showed that lower expression of HOXB3 was associated with poor prognosis. Bio-informatics analyses further
showed that HOXB3 was positively correlated with hormone
receptors. PCR, immunofluorescence and western also confirmed
that HOXB3 had the highest expression in the immortalized
breast epithelial cell line MCF-10A, lower in luminal breast cancer cell line T47D and the lowest in triple negative breast cancer
(TNBC) cell line MDA-MB-231. Metascape for GO analysis
of GEO data provided possible mechanism that HOXB3 could
positively regulate cell adhesion, inhibit cell proliferation and
activate immune response in breast cancer, and considered that
HOXB3 might cause cell malignant transformation through the
above pathways. Conclusions In summary, HOXB3 expression
was decreased in breast cancer, especially in hormone receptornegative breast cancer. The lower expression of HOXB3 was associated with poor prognosis. It might become a new biomarker
to predict prognosis of breast cancer.

P021
Visceral fat metabolic activity evaluated by preoperative 18F-FDG PET/CT is independently associated with
axillary lymph node metastasis in postmenopausal
luminal breast cancer
Kisoo Pahk1, Hyun Woo Kwon1, Jae Seon Eo2, and Sungeun
Kim1,*
1
Department of Nuclear Medicine, Korea University Anam Hospital, Seoul, Korea, 2Department of Nuclear Medicine, Korea
University Guro Hospital, Seoul, Korea
Purpose Obesity is known to increase breast cancer risk and
aggressiveness in postmenopausal luminal breast cancer and
obesity-driven dysfunctional metabolic activity in visceral adipose tissue (VAT) is considered as one of the principal underlying mechanism. We aimed to investigate the relationship between
VAT metabolic activity evaluated by preoperative 18F-FDG PET/
CT and axillary lymph node (ALN) metastasis in postmenopausal luminal breast cancer patients. Methods A total of 173 patients (131 with luminal type and 42 with non-luminal type) with
newly diagnosed postmenopausal breast cancer were enrolled in
this study. They all underwent preoperative 18F-FDG PET/CT
and surgery. VAT metabolic activity was defined as the maximum
standardized uptake value (SUVmax) of VAT divided by the SUVmax of SAT (V/S ratio). Results In luminal breast cancer,
the patients with ALN metastasis showed significantly higher
V/S ratio than the patients without ALN metastasis, whereas nonluminal breast cancer patients showed no difference of V/S ratio
between positive and negative ALN metastasis groups. Furthermore, V/S ratio was significantly associated with ALN metastasis
in luminal breast cancer patients by uni-and multivariate analyses. We also found that the erythrocyte sedimentation rate, which
could reflect the systemic inflammatory condition, was significantly higher in ALN metastasis group than the negative ALN
metastasis group in luminal breast cancer patients and showed
significant positive correlation with V/S ratio. Conclusions V/S
ratio significantly affects the ALN metastasis status in postmenopausal luminal breast cancer patients and it may be useful as a
potential biomarker of obesity-driven systemic inflammation
associated with tumor aggressiveness.

P023
PROX1 promotes epithelial-mesenchymal transition
and metastasis via ERK signaling in breast cancer
Lizhe Zhu1, Siyuan Jiang1, Shibo Yu1, Yu Ren2, Bin Wang2,*
1
School of Medicine, Xi’an Jiaotong University, Xi’an, China;
2
Department of Breast Surgery, the First Affiliated Hospital of
Xi’an Jiaotong University, Xi’an, China
Purpose Lymphatic metastasis of Breast cancer (BC) indicates
high recurrence. The underlying mechanism remains poorly
understood. This study aims to explore the roles and mechanism
of PROX1 in BC epithelial-mesenchymal transition (EMT) and
metastasis. Methods We generated stable clones of BC cell lines
using PROX1 knock-down and overexpress lentivirus. Colony
formation assay, migration and invasion assay, tumor xenograft
model, clinical specimens and immunohistochemistry were
used to analyze the phenotypes of different PROX1 expression.
Relative EMT markers and ERK signaling makers were tested
by western blot for further mechanic analysis. Results IHC
reflected that PROX1 was upregulated in TNBC compared with
Luminal subtype, especially higher expressed in lymph node
positive BC tissues. Knockdown of PROX1 weaken the ability of colony formation. Besides, MDA-MB-231 and SUM-159

P022
Loss of HOXB3 promotes development of hormone
receptor negative breast cancer
YU Shibo1, ZHU Lizhe1, JIANG Siyuan1, WANG Bin2, REN
Yu2*
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2
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Xi’an Jiaotong University, Xi’an, China

117

46th Annual Meeting of Korean Cancer Association & 6th International Cancer Conference
cells revealed an elongated fibroblastoid appearance; however,
PROX1-deficient cells displayed a cobblestone-like morphology,
as well as decreased cell migration and invasion in vitro. Also,
western blot results showed that epithelial maker (E-cadherin)
increased but mesenchymal markers (N-cadherin, vimentin, slug,
twist2, ZEB1) decreased in PROX1 knockdown MDA-MB-231
and SUM-159 cells compared with control. In contrast, PROX1
overexpression in MCF-7 cells promoted EMT and enhanced
cell migration and invasion. Moreover, p-ERK levels decreased
in SUM-159 sublines with PROX1 knockdown. In addition, the
PROX1 downregulation resulted in a decreased tumor size compared with control in our xenograft models. Conclusions Our
data indicate that PROX1 is a tumor promoter in BC, and modulates EMT transition and metastasis via ERK signaling in BC.

cells compared to in parental MDA-MB-231 cells. JNK and JAK2
inhibitors also inhibited STAT3 activity on both RT-R-MDAMB-231 cells and MDA-MB-231 cells. However, JNK or JAK2
inhibitor could not suppress nor augment the anti-cancer effects
of pKAL on CD44, and Oct 3/4 expression while JAK2 inhibitor
could inhibit the expression of β-catenin, and MMP-9 expression.
These findings suggest that pKAL-induced anticancer effects are
not closely associated with JNK and JAK2/STAT3 signaling.
Conclusions This study suggested pKAL exhibit anticancer
effects on radio-resistant MDA-MB-231 cells by suppressing
“stemness” phenotype and EMT.

Cancer Immunology and
Tumor Microenvironment

P028

P030

The characteristics of radio-resistant MDA-MB-231
human breast cancer cells and the anticancer effects
of polyphenols from Artemisia annua L (pKAL) on the
radio-resistant cancer cells

A promising antitumor immunity by transforming
growth factor-β2 antisense oligodeoxynucleotide improved by interleukin-2-mediated activity against melanoma in a humanized mouse model

Won Sup Lee1*, Yougn Shin Ko2, Anjugam paramanantham1,4,
Gon Sup Kim4, Sung Chul Shin5, Hye Jung Kim2
1
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Gyeongsang National University, Jinju, Korea

Hong-Kyu Lee and Kyung-Chul Choi
Laboratory of Biochemistry and Immunology, College of Veterinary Medicine, Chungbuk National University, Cheongju, Chungbuk, Republic of Korea
Interleukin-2 (IL-2) is a potent cytokine that activates natural
killer cells and CD8+ cytotoxic T lymphocytes (CTLs), and has
been approved for the treatment of metastatic renal cell carcinoma and metastatic melanoma. However, the medical use
of IL-2 is restricted due to its narrow therapeutic window and
potential side effects, including expansion of regulatory T cells
(Tregs). In this study, we investigated complementary effects of
the transforming growth factor (TGF)-β2 antisense oligodeoxynucleotide (TASO) on the immuno-therapeutic potential of IL-2
in the melanoma bearing humanized mouse model. We observed
that combination of TASO and IL-2 facilitated infiltration of
CTLs into the tumor, thereby potentiating tumor killing function
of CTLs associated with increased granzyme B expression. In
addition, TASO attenuated the increase of Tregs by IL-2 at the
periphery, and also inhibited infiltration of Tregs into the tumor,
which was partly due to decreased CCL22. Alteration of T cell
constituents at the periphery by TGF-β2 inhibition combined
with IL-2 might be associated with the synergistic augmentation
of serum pro-inflammatory cytokines (such as IFN-γ and TNF-α)
and the decreased ratio of Tregs to CTLs in tumor tissues, which
consequently results in significant inhibition of tumor growth.
Taken together, these results indicate that application of TASO
improves the IL-2-mediated antitumor immunity, thus implying that blockade of TGF-β2 in combination with IL-2 may be a
promising immunotherapeutic strategy for melanoma.

Purpose We established radio-resistant MDA-MB-231 human
breast cancer cells. Artemisia annua L., (Gaddongsook in Korean) has reported anticancer activities. However, the molecular
mechanisms for anti-cancer activities of Artemisia annua L. still
need elucidating. Here, we determine whether pKAL exhibit the
anti-cancer effects on RT-R breast cancer cells, and the molecular characteristics for the radio-resistant (RT-R) breast cancer. In
addition, we further explore the molecular mechanisms for anticancer effects of pKAL on stemness and epithelial-mesenchymal
transition (EMT). Methods In this study, we used MTT, colony
forming assay, western blot, antibody-array, and inhibitor assay.
Results MTT and colony forming assay revealed that pKAL
inhibited cell proliferation on both RT-R-MDA-MB-231 cells
and MDA-MB-231 cells in a dose- and time-dependent manner.
GO enrichment analysis of differentially expressed proteins between RT-R-MDA-MB-231 cells and MDA-MB-231 cells with
the use of KEGG pathway analysis and PANTHER functional
analysis revealed that MAPK signaling pathway might be used as
a survival mechanism for the RT-R-MDA-MB-231 cells to attain
the resistance. The detailed western blot analysis for anti-cancer
effects of pKAL revealed that it inhibited the expression of CD44
and Oct 3/4 (stem cell markers), and β-catenin and MMP-9 (EMT
markers) of RT-R-MDA-MB-231 cells. In addition, pKAL inhibited STAT 3 activity that is upregulated in RT-R-MDA-MB 231
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established a radiation-induced lymphopenia animal model and
evaluated the effect of exogenous IL-7 administration. Methods C3H/HeN mice were given X-ray irradiation of 30 Gy in
10 fractions at the right hind limbs, followed by 10 mg/kg of
IL-7 injection. Lymphocyte subset counts and total lymphocyte
count (TLC) in blood were measured. Murine hepatocellular
carcinoma cells were inoculated subcutaneously into the right
thighs of tumor mouse models, which underwent the same treatment. Results In both naïve and tumor mouse models, TLC
was substantially decreased on day 2 and gradually recovered to
the initial level over 3 weeks in the IR group, whereas rapid TLC
increase during the first week was seen in the IR+IL-7 group.
Similar trends were seen in CD3+, CD8+, CD4+, regulatory T
cells, and CD19+ B cell counts. T cell infiltration in pathologic
specimens was greater in the IL-7 or IR+IL-7 groups than in
the non-treated or IR groups. Tumor growth was significantly
suppressed in the IR+IL-7 group than in the IR group. Median
survival time was significantly longer in the IR+IL-7 group
(not reached) than in the IR group (56 days; p=0.0382), in IL-7
group (36 days; p=0.0004), or in non-treated group (36 days; p <
0.0001). Conclusion Administration of exogenous IL-7 after IR
not only restored the immune cell counts but also enhanced the
anti-tumor effect. Exogenous IL-7 can be beneficial in overcoming radiation-induced lymphopenia and enhancing the treatment
outcome in combination with radiotherapy.

P031
Detection of biophysical parameters of glioma-derived
extracellular vesicles as diagnostic marker
Abhimanyu Thakur, Youngjin Lee*
Department of Neuroscience, City University of Hong Kong, 83
Tat Chee Avenue, Kowloon Tong, Hong Kong SAR
Purpose Glioma is a fatal brain cancer in the central nervous
system (CNS). The early diagnosis and prognosis of glioma is
limited owing to the lack of appropriate method for its early
detection. Currently, methods including magnetic resonance
imaging (MRI), computed tomography (CT), and invasive biopsy
for the diagnosis of this lethal disease possess several limitations;
requiring an alternative method to abridge this gap. Recently,
extracellular vesicles (EVs) have gained a huge attention in biomarker study, mosly exosomes, and microvesicles (MVs), which
are found in most of the cells and biofluids including blood,
cerebrospinal fluid (CSF), and urine. Interestingly, glioma cells
(GMs) release profound number of EVs, which can cross bloodbrain-barrier (BBB), and mimic the constituents of parent GMs
such protein, and lncRNA, however, biophysical properties of
EVs have not been explored as a biomarker for glioma. Method
We isolated EVs from cell culture conditioned medium of GMs
and regular primary culture, blood, and urine of wild-type (WT)and glioma mouse models, and characterized by nano tracking
analyser, transmission electron microscopy, immunogold-EM,
and differential light scanning. Next, we measured biophysical
parameters of GMs-EVs by using atomic force microscopy. Further, the functional constituents of EVs were examined by FTIR
and Raman spectroscopy. Results Exosomes and MVs-derived
from GMs, blood, and urine showed distinction biophysical
parameters (roughness, adhesion force, and stiffness) and different from that of regular primary glia cells, WT-blood, and -urine,
which can be attributed to the characteristic functional constituents. Conclusion Biophysical parameters can be potential diagnostic biomarker for glioma.

P033
Extracellular vesicles from scirrhous type gastric cancer
stimulate the proliferation of cancer-associated fibroblasts
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Togano1,2, and Masaichi Ohira2
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Purpose Scirrhous gastric cancer (SGC), which is characteristic
for rapid proliferation with abundant stromal cells. Extracellular
vesicles (EVs) has been attracting attention for the intercellular
communication tool in tumor microenvironment. However, the
effect of EVs from SGC on cancer-associated fibroblasts (CAF)
remains to be clarified. In this study, weinvestigated the effect of
EVs from gastric cancer cells including SGC on the proliferation
ofCAF. Methods Four SGC cell lines (OCUM-2M, OCUM-9,
OCUM-12, OCUM-14), 2 non-SGC celllines (MKN-45, MKN74), and 3 CAFs were used. CAF cell lines were primary cultured fromsurgical specimens of gastric tumors. EVs from gastric
cancer cells were isolated byultracentrifugation of conditioned
medium of cancer cells. The exosomes were confirmed by the
transmission electron microscope (TEM) and the western blot-

Effect of interleukin-7 on radiation-induced lymphopenia and its anti-tumor effects in a mouse model
Hwa Kyung Byun, MD, Kyoung-Jin Kim, PhD, Su Chul Han,
PhD, Jinsil Seong, MD, PhD
Department of Radiation Oncology, Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, Korea
Purpose Local ionizing radiation (IR) can lead to systemic lymphocyte depletion, which is associated with poor survival outcomes in cancer patients. Interleukin-7 (IL-7) plays an important
role in lymphocyte homeostasis; however, its role in alleviating radiation-induced lymphopenia has not been explored. We
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ting. The proliferation of CAF was evaluated by MTT assay. EVs
were fluorescently labelled using PKH26 and were viewed under
a fluorescence microscope. Results The EVs from gastric cancer
cells showed typical morphology of exosomes by TEM, and were
positive for exosome markers such as CD9, CD63, and CD81.
EVs from SGCsignificantly promoted the proliferation of CAFs
from SGC. In contrast, EVs from non-SGC did not stimulate
the proliferation of CAFs. PKH26 labelled EVs from SGC were
found in cytoplasm of CAFs, while EVs from non-SGC were
scarcely found in CAFs. Conclusions A factor(s) in EVs from
SGC cells might promote the proliferation of CAF, and might be
associated with the rapid proliferation of SGC.

Here, we developed a novel oncolytic vaccinia virus (NOV)
with the dual advantages of cancer selectivity and normal vessel reconstructive activity by replacing the viral thymidine kinase
(vTk) and vaccinia growth factor (VGF) genes with genes encoding TNF-related apoptosis-inducing ligand (TRAIL) and angiopoietin 1 (Ang1), respectively. The pan-cancer-specific oncolytic potency of NOV was confirmed in various human and mouse
cancer cell lines (colon, liver, pancreas, cholangiocarcinoma, cervical cancer, osteosarcoma, and melanoma). Vaccinia virus (VV)
treatment directly induced early apoptosis in tumors within 24
h, and this effect was enhanced with further engineering; VGF
and Tk deletion with Ang1 and TRAIL insertion. Meanwhile,
treatment with the conventional anti-cancer drug cisplatin did
not induce apoptosis. A virus-treated CT26 mouse colon cancer
syngeneic model showed attenuated tumor growth, which was
in accordance with the results of percent survival measurement,
CD8 expression analysis, and TUNEL staining with advanced
genetic engineering (vAng1 < vTRAIL < NOV). Taken together,
our results indicate that NOV induces cancer tissue apoptosis and
anti-tumor immunity and may constitute a highly advantageous
therapeutic agent for next-generation solid tumor virotherapy
with pan-cancer-specific oncolytic activity and high biosafety.

P034
GBM-educated mesenchymal stem-like cells promote
GBM infiltration through remodel of ECM in tumor
microenvironment
Seung-Mo Kim1, Ki Chun Yoo1, Eun Jung Lim2, Su-Jae Lee1*
1
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Purpose Mesenchymal stem cells (MSCs) have been discovered as stromal cells in several types of cancer and there has been
controversy about the biological roles in promoting or inhibiting
tumor malignancy. Moreover, their molecular mechanism
remains largely unclear. This study aimed at the biological
mechanism for the role of MSC in GBM infiltration. Methods
To figure out the cellular and molecular mechanism in GBM
invasion, we basically have used new experimental methods and
co-culture system with MSLCs. Besides, to support our results,
database (GSEA and TCGA), GBM patient samples, and Xenograft mouse experiments have been used. Results GBM cells
secrete CD40L to reprogram MSLCs. Interestingly, GBM-reprogramed MSLCs secrete LOX through the activation of CD40 and
NF-κB, leading the ECM remodeling by enhancing crosslinking
of Collagens. Through this mechanism, the invasive ability of
GBM is promoted. Conclusion Our findings suggest that reprogrammed MSLCs by GBM cells acts as a fibroblast and have a
crucial role in enhancing collagen crosslinking, thereby inducing
the GBM progression.

Oncolytic vaccinia virus for cholangiocarcinoma
So Young Yoo
BIO-IT Foundry Technology Institute, Pusan National University, Busan, Republic of Korea
While oncolytic vaccinia virus-based therapy has shown promising results for uncured patients with cancer, its effects on cholangiocarcinoma (CCA) remain unclear. Here, we evaluated the anti-cancer activity of the cancer-favoring oncolytic vaccinia virus
(CVV), which was recognized as a promising therapy for stem
cell-like colon cancer cells (SCCs) and metastatic hepatocellular
carcinoma (HCC) in previous studies. CCA presents major challenges, such as clinical complexity, stem cell cancer characteristics, a high refractory rate, resistance to conventional therapy,
and a dismal prognosis. In the present study, we confirmed the
oncolytic activity of the CVV in CCA with a slightly alkaline
microenvironment (pH 7-8), in which the CVV was stable and
highly effective at infecting CCA. Taken together, our findings
suggest that CVV-based therapy is highly suitable for the treatment of CCA.

P035
Novel oncolytic vaccinia virus for improved anti-tumor
activity
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Su-Nam Jeong and So Young Yoo*
BIO-IT Foundry Technology Institute, Pusan National University, Busan 46241, Korea

Oxaliplatin-induced extracellular vesicles (Chemo-EVs)
affects jurkat cells
Nur’ Syahada Ab Razak, Nadiah Abu*
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reduced infiltration of Tregs into the tumor partly resulted from
decreased expression of CCL22. Decreased intra-tumoral Tregs
facilitated the activation of cytotoxic T cells, associated with
increased granzyme B expression. Our results indicate the potential of TASO for potentiating T-cell mediated antitumor immunity, and we propose that TGF-β2 may be a promising target in
the immunotherapeutic strategy of TNBC.

Purpose This study demonstrated the immunomodulatory effects of extracellular vesicles (EVs) derived from Oxaliplatintreated HT-29 cell on Jurkat cells. Methods EVs were derived
from the supernatant of Oxaliplatin-treated HT-29 cell line complete cell culture media and the supernatant of complete cell
culture media of untreated HT-29 cell line. The morphology of
EVs were determined via transmission electron microscopy.
Co-culture simulations between EVs and Jurkat cells were conducted to investigate functional effects of EVs such as on the
apoptosis and cell cycle machinery. We also measured the level
of certain cytokines in upon treatment with EVs. Results This
study showed that the oxaliplatin-treated EVs and Untreated-EVs
are identical in morphology. Based on our observation, both the
EVs were able to induce apoptosis in Jurkat cells, however no
significant difference was observed. The introduction of oxaliplatin treated-EVs in the cultures reduced the percentage of cells
entering the G2-phase and the cells were arrested in S-phase.
Furthermore, Jurkat cells distributed different expression profile
of cytokines upon stimulation by Chemo-EVs. Conclusions
Therefore, these preliminary findings revealed that the oxalipaltin-treated EVs interact with Jurkat cells and may affect their immunomodulatory activity.

P039
Role of interleukin-7 in the development of and recovery from radiotherapy-induced lymphopenia: A prospective cohort study
Hwa Kyung Byun1, Seung Yeun Chung2, Kyoung-Jin Kim1, Jinsil Seong1
1
Department of Radiation Oncology, Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, South Korea, 2Department of Radiation Oncology, Ajou University School of Medicine, Suwon, Korea
Background Radiotherapy (RT)-induced lymphopenia is associated with worse outcomes in patients with solid tumors. Interleukin-7 (IL-7) is a key cytokine in lymphocyte homeostasis and
may have an impact on RT-induced lymphopenia. We aimed to
assess the role of IL-7 in RT-induced lymphopenia. Methods
Ninety-eight patients with hepatocellular carcinoma treated
with RT between 2016 and 2018 were prospectively enrolled.
Blood IL-7 levels was assayed before and after RT. Acute severe
lymphopenia (ASL) was defined as a total lymphocyte count
(TLC) < 200/μL during RT. The predictors of overall survival
(OS) and ASL development were identified. Results Forty-one
(41.8%) patients developed ASL. Patients with ASL had significantly poorer OS than those without ASL (median: 12.0 vs. 25.3
months; p=0.001). Patients who recovered with TLC > 1,000/μL
at 2 months showed better OS than those who did not recover
(median: 21.8 vs. 10.3 months; p=0.042). ASL was an independent prognostic factor for poor OS (hazard ratio [HR]: 2.07; 95%
confidence interval [CI]: 1.15-3.72; p=0.015). Patients without
ASL had significantly higher pre-RT IL-7 levels (3.01 pg/mL vs.
2.07 pg/mL; p=0.010). On multivariable analysis, high pre-RT
IL-7 levels were significantly negatively associated with ASL
development (per 1 pg/mL increase HR: 0.40; 95% CI; 0.21-0.75;
p=0.004). IL-7 level changes showed a feedback response to
ASL, with a higher ΔIL-7 (post-RT IL-7 minus pre-RT IL-7: 0.48
pg/mL) in patients with ASL and a lower ΔIL-7 (–0.66 pg/mL)
in those without ASL (p < 0.001). Post-RT IL-7 levels were significantly positively correlated with the TLC at 2 months. Conclusions IL-7 was associated with the development of and recovery from RT-induced lymphopenia. To overcome RT-induced
lymphopenia, exogenous IL-7 in combination with RT may be
applicable, and further studies are warranted.

P038
Potential of transforming growth factor-β2 antisense
oligodeoxynucleotide for potentiating T-cell mediated
antitumor immunity against triple-negative breast cancers in a humanized mouse model
Hong-Kyu Lee and Kyung-Chul Choi
Laboratory of Biochemistry and Immunology, College of Veterinary Medicine, Chungbuk National University, Cheongju, Chungbuk, Republic of Korea
The transforming growth factor (TGF-β) pathway mediates suppression of anti-tumor immunity, and is associated with poor
prognosis in triple-negative breast cancer (TNBC). In this study,
we established a humanized animal model by transplanting human peripheral blood mononuclear cells into immunodeficient
mice followed by inoculation of MDA-MB-231 cells, and subsequently analyzed the role of TGF-β2 in the interaction between
human T cells and human tumor cells. Following reconstitution
of the human immune system, inhibition of TGF-β signaling
by TGF-β2 antisense oligodeoxynucleotide (TASO) resulted
in accelerated tumor growth inhibition. TGF-β2 inhibition also
resulted in downregulation of peripheral Foxp3+ regulatory
T cells (Treg), whereas no effect was seen in the expression
of CD8+ cytotoxic T cells. Analysis of the TASO-treated mice
serum revealed elevated levels of human IFN-γ and reduced
levels of human IL-10 and TGF-β2. Moreover, TGF-β2 inhibition resulted in increased CD8+ T cell infiltration, whereas the
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P040
Role of tumor microenvironment in breast cancer prognosis

Background It has been reported that the chemokine (C-XC motif) receptor 2 (CXCR2) signaling is associated with the
malignant progression of gastric cancer (GC), via the recruitment
of stromal cells into the tumor microenvironment. The reported
CXCR2 ligands are CXCL1, CXCL2, CXCL3, CXCL5, CXCL6,
CXCL7, and CXCL8. However, there has been few studies of
significance of these CXCR2 ligands in GC. We then examined
the clinicopathological significance of these CXCR2 ligands of
CXCL family in GC. Methods We retrospectively analyzed the
cases of 590 GC patients. The expressions of CXCR2 ligands
were investigated by immunohistochemistry, and we then analyzed the correlation between the clinicopathological features
of the patients and the expressions of CXCR2 ligands. Results
The expression of CXCL1, CXCL2, CXCL3, CXCL5/CXCL6,
CXCL7, and CXCL8, was found in 46.2%, 20.7%, 17.1%, 2.9%,
36.4%, and 1.7%, respectively. The expression of CXCL1 was
correlated with high T-invasion and lymph node metastasis. The
expression of CXCL7 was correlated with diffuse-type and lymph
node metastasis. In contrast, the expression of CXCL2 was correlated with low T-invasion and no lymph node metastasis. Prognosis of patients with CXCL1-positive GC was significantly poorer
than that with CXCL1-negative GC. Conclusion Among the
CXCR2 ligands, CXCL1 and CXCL7 are frequently expressed
in GC. Especially, CXCL1 might be a useful prognostic indicator
for GC. CXCL1/CXCR2 signaling might play an important role
for the malignant progression of GC.

Djamilya Polatova1,2, Nariman Shayusupov3, Doniyor Iskhakov3, Alisher Kahharov1,2,3*, Biloliddin Sharobiddinov3
1
Department of oncology and radiology, Tashkent state dental
institute, Tashkent, Uzbekistan, 2Republican specialized scientific practical medical center of oncology and radiology, Tashkent,
Uzbekistan, 3Breast cancer unit, Tashkent city branch of Republican specialized scientific practical medical center of oncology
and radiology, Tashkent, Uzbekistan
In the last two decades, there has been significant progress in
understanding the biological nature of breast cancer, its heterogeneity. Tumor microenvironment influence biological behavior
and its response to antitumor treatment. Objective To study the
effect of histological parameters such as tumor infiltrating lymphocytes and tumor-to-stroma ratio on breast cancer prognosis.
Materials and Methods We carried out a retrospective analysis of data from 95 breast cancer patients with T2N0M0 who
received complex treatment from 2011 to 2013. The patients were
divided into two groups: the first group (main) - 32 patients with
tumor progression after combined and complex treatment within
5 years of follow-up. The control group consisted of 63 patients
without tumor progression during this follow-up period. Results
Tumor infiltrating lymphocytes was more often observed in the
control group compared with the main group (85.7% and 34.4%,
respectively) with a value of χ2=25.89, p < 0.001. Analysis of
tumor-stroma ratio showed that the poor stroma was more common in the main group (82.5% versus 28.1), while the stromahigh tumors in the control group (71.9% versus 17%) χ2=27.34,
p < 0.001. Conclusion The tumor microenvironment has a statistically significant effect on the outcome of the disease. Favorable signs include tumor infiltrating lymphocytes, as well as poor
stroma tumors. At the same time, the absence of tumor infiltrating lymphocytes and stroma-high tumors had negative effect on
disease outcome.

P042
TINAGL1 secreted by cancer-associated fibroblasts
contributes to metastasis of cancer cells through FAK
signaling activation in diffuse type gastric cancer
Dagyeong Lee1,2, In-hye Ham1, Hye Jeong Oh1, Jae-Young
Kim3, Hoon Hur1,2,*
1
Department of Surgery, Ajou University School of Medicine,
Suwon, Korea, 2Graduated Department of Biomedical Science,
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School of Analytical Science and Technology (GRAST), Chungnam National University, Daejeon, Korea

P041
The significance of CXCR2 ligand family, CXCL1,
CXCL2, CXCL3, CXCL5, CXCL6, CXCL7, and CXCL8, in
gastric carcinoma

Purpose Tumor cells of diffuse-type gastric cancer (DGC) are
discohesive and infiltrate into the stroma as a single cell or small
subgroups, so the stroma can give significant impacts on DGC
progression. Cancer-associated fibroblasts (CAFs) are major
components of tumor stroma. Here, we identify CAF-specific
secreted molecules and investigate the mechanism of CAFinduced progression in DGC. Methods We conducted transcriptome analysis for paired normal fibroblast (NF)-CAF isolated
from DGC patient tissues and proteomics for conditioned media
of fibroblasts. The effect of fibroblasts on cancer cells was exam-

Yurie Yamamoto1,2, Kenji Kuroda1,2,3, Tomohiro Sera1,2,3, Atsushi Sugimoto1,2,3, Shuhei Kushiyama1,2,3, Sadaaki Nishimura1,2,3,
Shingo Togano1,2,3, Tomohisa Okuno1,2,3, Mami Yoshii3, Tatsuro Tamura3, Takahiro Toyokawa3, Hiroaki Tanaka3, Kazuya
Muguruma3, Masaichi Ohira3, And Masakazu Yashiro1,2,3
1
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rectal cancer risk, adjusting for potential confounders. Results
In the multivariable-adjusted model, compared with the group
that consumed less than the recommended amount of calcium,
the group that consumed more than the recommended intake of
calcium showed a significant reduction in the risk of colorectal
cancer in women. (HR, 0.54; 95% CI, 0.31 to 0.95). Among men,
however, no significant association was observed between dietary calcium intake and colorectal cancer risk (HR, 0.89; 95%
CI, 0.54 to 1.45). Conclusion Korean women who adhere to
the recommended intake of calcium showed a reduced risk of
colorectal cancer.

ined by transwell migration assay and western blot. We confirmed
the effect of blocking tubulointerstitial nephritis antigen like 1
(TINAGL1) in CAFs using siRNA. We evaluated expression of
TINAGL1 protein in frozen tissues of DGC and paired normal
stomach and mRNA in FFPE tissue using RNA-ISH. Results
CAFs highly expressed TINAGL1 than NFs. The co-culture of
CAFs increased migration of DGC. Moreover, CAFs enhanced
phosphorylation of focal adhesion kinase (FAK) and expression of mesenchymal marker in DGC cells. However, increased
phosphorylation of FAK and migration was reduced by blocking
TINAGL1 in CAFs. In the tissues of DGC patients, TINAGL1
was higher in cancer than paired normal tissues and detected with
COL1A1 in the same spot. Furthermore, high TINAGL1 expression was significantly correlated with poor prognosis (p=0.0027)
in public data. Conclusions These results indicate that TINAGL1 secreted by CAFs induce phosphorylation of FAK in
DGC cells and promote cancer cell migration. Thus, targeting
TINAGL1 in CAFs can be a novel therapeutic strategy for DGC.

P044
Association between neighbourhood deprivation and
risks of incident and mortality of lung cancer among
patients with diabetes mellitus
Xinjun Li1, Jan Sundquist1,2,3, Kristina Sundquist1,2,3
1
Center for Primary Health Care Research, Lund University, Sweden, 2Department of Family Medicine and Community Health,
Department of Population Health Science and Policy, Icahn
School of Medicine at Mount Sinai, New York, USA, 3Department of Sports Sociology and Health Sciences, Kyoto Sangyo
University, Kyoto, Japan

Cancer Prevention or Epidemiology
P043
Adherence to the recommended intake of calcium and
colorectal cancer risk in the HEXA study

Objective Our aim was to study the potential effect of neighbour
hood socioeconomic status (SES) on incident and mortality of
lung cancer in patients diagnosed with diabetes mellitus (DM).
Methods The study population included adults (n=455,002)
aged 30 years older DM patients for the period 2005 to 2015 in
Sweden. Association between neighbourhood SES and incident
and mortality of lung cancer was explored using Cox regression
analysis, with hazard ratios (HRs) and 95% confidence intervals
(95% CIs) used as an outcome. All models were conducted in
both men and women and adjusted for age, educational level,
family income, region of residence, immigrant status, marital status, change of neighbourhood status, and co-morbidities. Lowand moderate-neighbourhood SES were compared with high SES
as a reference group. Results There was an association between
level of neighbourhood deprivation and incident and mortality
of lung cancer of DM patients (HR 1.49, 95% CI 1.32-1.69 for
men and HR 1.48, 95% CI 1.26-1.73 for women) living in low
SES neighbourhoods compared to those from high SES neighbourhoods. After adjustments for potential confounders, a higher
relative risk of HR 1.24 (1.09-1.41) was observed in men and HR
1.34 (1.14-1.58) in women living in low SES neighbourhoods.
Conclusion Increased incident and mortality of lung cancer
among DM patients in deprived neighbourhoods raise important
clinical and public health concerns. These findings could serve
as an aid to policy-makers when allocating resources in primary
health care settings as well as to clinicians who encounter DM
patients in deprived neighbourhoods.

Jeeyoo Lee, Aesun Shin*, Ji-Yeob Choi, Daehee Kang, JongKoo Lee
1
Department of Preventive Medicine, Seoul National University
College of Medicine, Seoul, Korea, 2Cancer Research Institute,
Seoul National University, Seoul, Korea, 3Department of Biomedical Science, Seoul National University Graduate School,
Seoul, Korea, 4JW LEE Center for Global Medicine, Seoul National University College of Medicine, Seoul, Korea, 5Department
of Family Medicine, Seoul National University College of Medicine, Seoul, Korea, 6Seoul Center for Infectious Disease Control,
Seoul, Korea
Purpose Dietary calcium intake has been suggested to be protective against the development of colorectal cancer. The mean
dietary calcium intake of Koreans is 490 mg/day, which is far
below the recommended calcium intake of 700-800 mg/day. In
this study, we explored the relationship between dietary calcium
intake and colorectal cancer development in Koreans with relatively low calcium intake compared with individuals in Western
countries. Methods The Health Examinees Study, a large-scale
genomic community-based prospective cohort study, was designed to identify the general characteristics of major chronic diseases in Koreans. A total of 119,501 participants aged 40-69 years
recruited between 2004 and 2013 were included in this analysis.
The calcium intake level was categorized using the Dietary Reference Intakes for Koreans (KDRIs). The Cox proportional hazards regression model was used to estimate the hazard ratio (HR)
and the corresponding 95% confidence intervals (CIs) for colo-
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Purpose To study the dynamics of cervical cancer (CC) incidence in Kazakhstan by component analysis. Methods Evaluation of changes in CC incidence in Kazakhstan was performed
according to the methodological recommendations of Dvoirin and
Axel. Results The CC incidence increased from 16.3±0.40/0000
(2009) to 19.5±0.50/0000 in 2018. It can be concluded from the
researches that in general the dynamics of the number of patients
with cervical cancer for the entire population can be caused by
the following factors: 1. Growth population number ∆P=+37.1%.
2. Changes in the age structure of the population ∆A=+9.2%. 3.
Combined effect of changes in population number and it’s age
structure ∆PA=+1.2%. 4. Change of illness risk ∆R=+45.5%. 5.
Combined effect of changes in the disease risk and population
number ∆PR =+5.9%. 6. Combined effect of changes in the disease
risk and age structure of the population ∆AR=+0.9%. 7. Combined
effect of the changes in the disease risk of the population and its
age structure ∆PAR=+0.1%. The number of patients with CC in
Kazakhstan is steadily increasing. Carrying out this component
analysis, we confirmed the growth of patients’ number mainly
due to changes of illness risk and population growth. Conclusions This investigation was the first epidemiological study of
dynamics of cervical cancer by component analysis in population of Kazakhstan. Implementation of the results of the study
is recommended in management of anticancer activities for CC.

Cartogram of gastric cancer mortality in Kazakhstan
Yerkezhan Zhadykova1, Rustem Taszhanov1,2, Saken Kozhakhmetov1,2, Zarina Bilyalova1,2, Nurbek Igissinov1, 2, 3, 4
1
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Higher School of Medicine, Bishkek, Kyrgyzstan, 4Eurasian
Institute for Cancer Research Public Association, Bishkek, Kyrgyzstan
Purpose To study the geographic variability of gastric cancer mortality in Kazakhstan. Methods The cartograms were
prepared on the basis of the mortality (crude rate) for 10 years
(2009-2018) using the mapping method based on the determination of the standard deviation (σ) from the mean (x). Results
In the study period, the gastric cancer mortality in Kazakhstan
was 7.7±0.50/0000 (95% CI=6.6-8.70/0000). To do the mapping,
we determined the gastic cancer mortality levels for the whole
population based on the following criteria: low-up to 10.60/0000,
average-10.6 to 13.50/0000, high-13.50/0000 and above. As a result,
the regions were grouped, as follows: 1. Regions with low mortality (up to 10.60/0000)-South Kazakhstan (7.80/0000), Mangistau
(8.30/0000), city of Nur-Sultan (9.30/0000), Almaty (9.60/0000), Atyrau
(9.90/0000) regions; 2. Regions with average mortality (10.6 to
13.500/0000)-Kyzylorda (10.90/0000), city of Almaty (11.10/0000),
Aktobe (11.70/0000), Qostanay (11.80/0000), Zhambyl (11.80/0000),
West Kazakhstan (12.40/0000), Karagandy (13.50/0000) regions; 3.
Regions with high mortality (13.50/0000 and above)-North Kazakhstan (15.30/0000), East Kazakhstan (16.30/0000), Pavlodar (16.4
0
/0000), and Akmola (16.90/0000) regions). Conclusions Thus, the
established epidemiological peculiarities of mortality indicate a
geographic variability of gastric cancer, with a territorial differentiation of loci with low values in the southern regions and high
values in the environmentally unfriendly regions. The results
obtained will provide the public health managers with a clear spatial picture of gastric cancer frequency and mortality, which is to
be used to monitor and assess the conducted anti-cancer activities
and for further research.

P047
Colorectal cancer incidence trends in Kazakhstan
Shyryn Kenzhebekova1, Sauirbay Sakhanov1,2, Saken Kozhakhmetov1,2, Nurbek Igissinov1,2,3,4
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Purpose To study the dynamics of colorectal cancer (CRC)
incidence in Kazakhstan. Methods Retrospective study (20092018) the sources of information included the data from the
Ministry of Health of Kazakhstan on new cases of CRC. Extensive, crude (CR), age-specific incidence rate (ASIR) and agestandardized rate (ASR, world standard) were calculated using
methods of medical statistics. Results In 2009-2018, 28,950
new cases of CRC were registered. The average age of the patients was 64.5±0.1 years (95% CI=64.3-64.7). In dynamics, CR
tended to increase from 14.8±0.30/0000 (in 2009) to 17.7±0.30/0000
in 2018 (t=6.84, p=0.000), and the average annual growth rate
of the equalized indicator was T=+2.0% (R2=0.7327). ASIR of
CRC had a unimodal increase with a peak incidence in 70+ years
–131.1±1.40/0000 (95% CI=128.6-134.10/0000). Trends in ASIR
have increased at almost all ages except group younger than 30
years (T=−1.6%, R2=0.0672). So, increasing in date was observed in the age groups of 30-39 years (T=+1.2%, R2=0.0677),
40-49 years (T=+0.4%, R2=0.0404), 50-59 years (T=+0.3%,
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Cervical cancer in Kazakhstan: Component analysis of
incidence dynamics
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R2=0.0177), 60-69 years (T=+2.2%, R2=0.4323) and 70 years
and older (T=+0.6%, R2=0.3118). ASR of CRC during the study
period was 18.1±0.30/0000 (95 % CI=17.5-18.70/0000), and the average annual growth rate of the equalized indicator was T=+1.0%
(R2=0.3182). It should be noted that standardized indicators of
CRC incidence were statistically significantly higher than the
crude incidence rate (t=3.54, p=0.000). Conclusions The study
results must be taken into account for monitoring and evaluation of antitumor activities, as well as used in the organization
of screening.

Purpose In 2018, out of the 60,000 Ugandans estimated to be
suffering from cancer, only 5% access care at Uganda Cancer
Institute and 80% of the patients present with late-stage cancer.
We aimed to integrate primary prevention and early detection
of cancer in the district primary health-care package to improve
access to cancer prevention. Methods In 2017, we conducted
two national and six regional cancer control stakeholders’ consultative meetings. In 2017 and 2018, we trained multi-disciplinary
district health teams on cancer prevention and control. In a pilot
districts of East central subregion, forty-six health workers from
10 health facilities were trained and equipped to provide routine
screening. Print and audiovisual cancer education, information
and communication (IEC) materials were developed. Results A
total 488 health workers from 118 districts were trained. Fortysix health workers in the pilot East central subregion were trained
further in cervical, breast and prostate screening techniques. A
total of 32,800 cancer IEC materials; breast, cervical, prostate
childhood and general cancer information booklets; health education guide, community cancer information flipcharts for village
health teams (VHTs) and referral guidelines for suspected cancers were developed and distributed in 130 districts. Audiovisual
clips on breast, cervical and prostate cancer developed for mass
and social media. At one-year follow-up, 75% of the districts
had conducted at least one continuous medical education, health
facility-based cancer education to clients, community cancer
awareness outreaches and radio talk-show. The pilot sites were
conducting routine education and screening in their hospitals.
Conclusions In Uganda, the unmet health needs of cancer control services are enormous. Integrating primary prevention and
early detection of cancer into the existing primary health care is
paramount.

P048
Component analysis of changes in incidence of pancreatic cancer in Kazakhstan
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Purpose The purpose is to study the dynamics of PC incidence
in Kazakhstan (2018 to 2009). Methods Retrospective study,
mainly using Dvoirin and Aksel guidelines on component analysis. Results In 2018, the number of PC (1,096 cases) was by
29.7% higher than in 2009 (845 cases). Crude PC incidence in
2009 was 5.290/0000 vs. 6.040/0000 in 2018, with a total growth
of Т=+0.750/0000. At that, the increase of Т=+0.440/0000 was agerelated; Т=+0.210/0000 was due to the risk of acquiring illness,
and Т=−0.09 was due to joint influence. According to the study
results, the increase in the number of new PC cases could be
mainly associated with the following components: 1. Population growth (ΔP=+45.8%). 2. Changes in the age structure
(ΔA=+28.0%). 3. The combined effect of changes in the population and its age structure (ΔPA=+3.8). 4. Changes in the risk
of acquiring illness (ΔR=+13.7%). 5. The combined effect of
changes in the risk of acquiring illness and changes in the population (ΔRP=+1.9%). 6. The combined effect of changes in the risk
of acquiring illness and changes in the population age structure
(ΔRA=+6.0%). 7. The combined effect of changes in the risk of
the population to acquire illness and the population age structure
(ΔRPA=+0.8%). Conclusions Based on the results the joint influence of the all components resulted in the growth of incidence.
The provided data complement our knowledge and are recommended for the monitoring of anti-cancer activities.
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Metabolomic profiling of precancerous gastric lesions
and gastric cancer
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Purpose Deregulating cellular energetics is one of the core hallmarks of cancer cells, and metabolic deregulation plays a vital
role in the development of GC. However, no studies have comprehensively explored the metabolomic profiling associated with

INTEGRATING primary prevention and early detection
of cancer into primary health care in Uganda
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the cascade of precancerous gastric lesions and GC. Based on
high-risk populations for GC in China, this study aimed to define
the metabolomic signature associated with the progression of
gastric lesions and development of GC. Methods In this study,
plasma metabolomics were conducted for a total of 200 subjects
with superficial gastritis (SG), chronic atrophic gastritis (CAG),
intestinal metaplasia (IM), dysplasia (DYS) or GC. The assays
characterized the subjects’ untargeted metabolomic profiles and
targeted lipidomic profiles. Results A total of 22 untargeted
metabolites and 71 targeted lipids were differentially distributed between GC and SG or CAG after correcting for multiple
comparisons. Among the 22 significantly different untargeted
metabolites, 4 metabolites were upregulated, and 3 metabolites
were downregulated among those with advanced gastric lesions
and GC. Of the 71 significantly different lipids found between
GC and SG/CAG cases, we found increased level of 24 lipids
and decreased level of 20 lipids among those with advanced gastric lesions and GC. While these metabolites showed consistent
changes of metabolite levels in different gastric lesions and GC,
whether they may be used as biomarkers for the progression of
precancerous gastric lesions and development of GC requires further validation. Conclusion Based on a high-risk population of
GC in China, a total of 22 untargeted metabolites and 71 lipids
were significantly associated with GC. These metabolites, upon
validated in our ongoing analyses based on independent samples
with prospective endoscopic follow-up, may serve as critical biomarkers for the progression of gastric lesions and development
of GC.

sequencing data 97 patients revealed pathogenic mutations in the
gene. The mutation in the BRCA1 gene in 38 probands, BRCA2
in 13 patients was found with the highest frequency (51%) in
the examined groups. Pathogenic mutations were also detected in
patients in gene: CHEK2 -5; PALB2-4; RAD50 - 4; CDKN2A-4;
MSH6-3; ATM-3; POLE-3; CDH1-2; FANCI-2; RAD51D-1;
SMAD4-1; STK11-1; TP53-1; ATM-1; PPM1D-1; POLD1-1;
MLH3-1; MLH1-1; EPCAM-1; CDK12-1; BUB1-1; BAP1-1;
ATR-1; APC-1; AKT1-1. A pedigree is compiled for each patient
with the definition of relatives - likely carriers of mutations. 237
blood relatives of probands were identified that remain potential carriers of pathogenic mutations. All identified relatives are
directed to molecular genetic test. At the initial stage of the
study 13 of 20 relatives of 3 patients had pathogenic mutations:
4153delA and 5382insC in the BRCA1 gene, mutations 6174delT
and p.39-1_39delGA in the BRCA2 gene. When pathogenic mutations are identified, a set of measures is taken to prevent and
early diagnose the development of malignant neoplasms. Conclusion Early detection of pathogenic mutations and blood relatives of cancer patients allows to personify the prevention of malignant neoplasms in a healthy population.

P052
Risk factors for death among kidney transplant recipients developing malignancy
Adeline Gonzales*, Jose Roberto Amparo
Section of Medical Oncology, National Kidney and Transplant
Institute, Quezon City, Philippines

P051

Background/Purpose There are only a few data regarding mortality and risk factors for early death in kidney transplant recipients. It is the aim of the study to provide information on mortality
after cancer diagnosis, and analyze risk factors associated with
death. Methods This is a retrospective cohort study among
kidney transplant recipients (KTR) who developed malignancy,
at National Kidney and Transplant Institute from January 1983
to July 2018. Patient-, transplant-, and malignancy-related variables were evaluated by univariate and multivariate analysis to
determine risk for mortality. Results From January 1983 to July
2018, 6433 patients underwent kidney transplantation. Of these
patients, 1.2% developed malignancy. Out of the evaluable KTRs
with malignancy, 52% died. Of these mortalities, 53.8% occurred
within a year of cancer diagnosis. Median overall survival of
patients who developed malignancy after kidney transplant is
45.5 months. Death within one year is more common in KTRs
who had lung cancer where 100% died within one year. KTRs
who had renal cancer has the best survival. Having advanced
stage at diagnosis (stage II-IV) is associated with increased
risk of mortality in 1 year (HR 7.96, CI 1.02-62.32, p 0.0481).
Increased risk for overall mortality was also found in those who
are overweight (BMI > 25) (HR 3.53, CI 1.05-11.93, p 0.0420).
Tacrolimus given as initial maintenance immunosuppression was
found to be associated with decreased risk of mortality (HR 0.04,

Patient-specific approach in the early diagnosis and
prevention of malignant neoplasms
Sultanbaev Alexander1,2,*, Menshikov Konstantin1,2, Sultanbaeva Nadezda1, Gordiev Marat3, Musin Shamil1, Minniakhmetov
Ildar2
1
State Autonomous Institution of Healthcare Republican Clinical Oncology Dispensary of Ministry of Healthcare of Republic
Bashkortostan, Ufa, 2State Budgetary Institution of Healthcare
Republican Medical Genetic Center of the Ministry of Healthcare of the Republic of Bashkortostan, Ufa, 3LLC «Nacionalniy
bioservis», St. Petersburg
Rationale Due to early manifestation, hereditary malignant neoplasms occupy a special position. Goal of research: to determine
the frequency of germline mutations in patients with malignant
neoplasms and send proband’s relatives for tests for the identification of the following mutations. Materials and methods This
work is based on the analysis of the results of molecular genetic
research in 2016-2020 of 217 patients. The study groups included
patients diagnosed with breast cancer and ovarian cancer. At the
first stage mutations were determined in patients by the “nextgeneration” sequencing method (NGS). Highly penetrant gene
mutations were examined in the blood of patients. According to
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CI 0-0.77, p 0.0327). Conclusions Death occurred in more than
half of KTRs developing malignancy. Advanced stage at diagnosis is associated with early mortality, while higher BMI is associated with higher overall mortality.

Yonsei University, Seoul, Korea, 2Dairim St. Mary’s Hospital,
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Seoul, Korea, 5Graduate School of Cancer Science and Policy,
National Cancer Center, Koyang, Gyeonggi-do, Korea, 6College
of Nursing, Chungnam National University, Daejeon, Korea,
7
Nursing Science, Department of Clinical Research, University
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Purpose The study will develop a digital health platform to support cancer predisposition cascade genetic testing for hereditary
breast/ovarian cancer (HBOC) syndrome in Swiss and Korean
families. Specific aims are to: 1) Develop and test the efficacy of
a digital health platform that supports active coping and effective
communication of genetic information among Swiss and Korean
HBOC families; and 2) Develop the K-CASCADE, a Korean c
ohort of mutation carriers, untested relatives, and relatives who
tested negative for HBOC. Methods The digital platform will be
based on cultural and linguistic (Korean, German, French, Italian)
adaptation of the Family Gene Toolkit, and will be made available for web and mobile access. Its feasibility and efficacy will
be assessed in an RCT with 104 HBOC mutation carriers (52 in
each study arm). Primary outcomes (psychological distress, rate
of cascade genetic testing among at-risk relatives) and secondary
outcomes (knowledge of cancer genetics, coping, decision making, quality of life) will be assessed at baseline and at XX months
and YY months. The K-CASCADE will be created based on the
Swiss CASCADE cohort. Results The study is ongoing. It will
create a research infrastructure to facilitate lasting collaboration.
Analyses will address paired data of index cases and relatives and
explore whether predictors are in direct, mediating, or moderating relationship to an outcome. Conclusions The study would
be one of the first resource-effective international research platforms to develop digital health platforms that can be scaled to
large patient numbers and can be used in routine clinical practice.

Severity and mortality of COVID-19 cases are associated with the underlying cancer
Mohammad Safiqul Islam*
Department of Pharmacy, Noakhali Science and Technology University, Sonapur, Noakhali-3814, Bangladesh
Background COVID-19 patients with underlying malignancy
have a higher disease severity and mortality rate than those without cancer, although the extent of such an excess risk is not well
defined. We conducted a systematic review and meta-analysis to
find reliable estimates of disease severity and mortality rate for
cancer patients with COVID-19. Methods PubMed, Science
Direct, and BMC were searched to collect data about demographic, clinical characteristics, and comorbidities of COVID-19
patients. A systematic search of literature involving peer-reviewed articles, preprints, and conference proceedings was conducted until July 31, 2020. Odds ratio (OR) with relevant forest
plot was calculated by a meta-analysis of 36 the studies from the
COVID -19 severe and non-severe cases with cancer to find out
the impact of cancer with COVID-19 disease severity. The casefatality rate (CFR) was calculated from the 59 published studies
using a model of random effects to obtain a pooled CFR and its
95% confidence interval (95% Cl). Results It was found from
the 38 studies consisting of 15,858 COVID-19 cases that cancer
as comorbidity increased the risk of disease severity significantly
(OR=2.30, 95% Cl=1.66-3.18, P < 0.00001, I2=6%). We also
found a total of 4,467 deaths from the 59 studies consisting of
19,223 cancer cases with COVID-19. The probability of death
was 27·6% (95% CI=24·7%-30·5%; p=0.0001, I2=94·11%) in
this patient population. Conclusions The results of this study
indicate that cancer patients who develop COVID-19 have a
higher rate of disease severity and mortality. Effective and proactive preventive steps must be taken to reduce the risk of COVID-19 in cancer patients and to treat those who optimally contract
the infection.

P055
Iran national cancer control program: Dimensions and
achievements

Using digital health to improve care for families with
predisposition to hereditary cancer in Switzerland and
Korea: The DIALOGUE study protocol

Ali Motlagh MD, MPH1,2,*, Afshin Ostovar MD, PHD1,3, Reza
Malekzadeh MD1,4,5
1
National Cancer Control Secretariat, Ministry of Health and
Medical Education, Tehran, Iran, 2Department of Radiation Oncology, Shaheed Beheshti Medical University, Tehran, Iran, 3Endocrinology and Metabolism Research Institute, Tehran University
of Medical Sciences, Tehran, Iran, 4Digestive Disease Research
Institute, Tehran University of Medical Sciences, Tehran, Iran,
5
Deputy of Research and Technology, Ministry of Health and
Medical Education, Tehran, Iran

Sue Kim1, Sung-Won Kim2, Sang Hyun Park3, Hyung Seok
Park4, Myong Cheol Lim5, Mi Sook Jung6, Maria C. Katapodi7,*
1
College of Nursing, Mo-Im Kim Nursing Research Institute,

“National Cancer Control Program” in Iran is prepared using recommendations of WHO and IAEA and in the framework of the
PACT mission. This program (with 4 main and 7 supporting com-
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ponents) is being implemented and determines the policies, strategies, goals and activities for cancer control from 2013 to 2025.
For cancer prevention, in addition to programs for controlling
NCD-related risk factors in the level of society and PHC, producing HPV vaccine and implementing the vaccination program
from 2020 is on the way.

change (AAPC: 28.18, 95% CI ;), followed by direct extent with
lymph node invasion (AAPC: 20.21, 95% CI ;), and both were
significant. All prostate cancer EOD increased on AAPC except
localized, and has a significantly decreased (AAPC: -14.14, 95%
CI ;). Most of the prostate cancer EOD cases were unknown
(2344) and it has an increasing rates in annual percentage change
(APC) but thereafter decrease by 2010 (APC: -10.23, 95% CI;).
Conclusion The data suggest Prostate cancer had drastically increased over the 10-year period most particularly on the direct
extension of disease coincident with a decline in the detection
of localized disease. However, this should be monitored closely
as the increase in direct extent with lymph node invasion disease
reflects an increase possibility to metastasis to other areas of the
body as well.

For cancer early detection, Iran has a national protocol for 3 cancers (Breast, Cervix and colorectal) and after a pilot phase in 2016
and 2017, it is expanding in selected population of each province
by delivering basic PHC services. One of the achievements of
this program was the establishment of a national comprehensive
laboratory in the form of Public Private Partnership (PPP).
For cancer diagnosis and treatment, preparing and implementing
National clinical practice guidelines for 12 costly cancer drugs
has led to standardization of services and more than 10% saving
in costs. In this context, implementing the national cancer spatial
Program and preparing the document for “National Cancer Care
Network Development”, has set Iran’s roadmap in the next 10
years for developing infrastructure and equipment, as well as the
human resources required.
The “National Population Based Cancer Registry” in Iran has
improved greatly in terms of qualitative and quantitative indicators, including coverage, quality, and timeliness, by modifying
the processes and conducting numerous workshops.

Cancer Research Models and
Drug Discoveries
P058
A novel method of 3D bioprinting-based tri-culture in
vitro for mimicking melanoma patient-derived xenograft model
Yun-Mi Jeong1, Min Ji Park1, Seokhwan Yun1, Chul Min Kim1,
Ga Hee Jeong3, Won-Soo Yun1, Ji Hyun Lee2, Yeu-Jun Chung4,
Chul Hwan Bang2,*, Songwan Jin1,*
1
Department of Mechanical Engineering, Korea Polytechnic Univsersity, Siheung-si, Gyoenggi-do, Korea, phdjeong-ym12@kpu.
ac.kr, 2Department of Dermatology, Seoul St. Mary’s Hospital,
College of Medicine, The Catholic University of Korea, Seoul,
Korea, 3Department of Biomedicine & Health Sciences, The
Catholic University, Seoul, Korea, 4Precision Medicine Research
Center, The Catholic University of Korea, College of Medicine,
*
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Trends and patterns of prostate cancer incidence by
extent of disease, 2003-2012
Jayson Cagadas Pasaol, RMT, MPH1, Jansen Marcos Cambia,
LPT, MPH2,*, Jin Kyoung Oh,PHD2,*
1
Department of Pharmacy,Faculty of Medical Technology, University of Santo Tomas, Philippines, 2Department of Cancer Control and Population Health, Graduate School of Cancer Science
and Policy National Cancer Center- South Korea

Patient-derived xenograft (PDX) models can be used to predict
the response to a given therapy compared to classical 2D-based
assays. However, there are several limitations of PDX models
that are currently used to not replicate the tumor microenvironment of origin. 3D bioprinting techniques have emerged as an
attractive tool for fabricating complex tissue constructs with tailored biological components mechanical properties. We developed a novel 3D culture method for mimicking the PDX model
by 3D bioprinting techniques in vitro. The optimization of culture
conditions and medium composition of 3D bioprinting-based triculture method and its cell viability was determined by LIVE/
DEAD®Viability, MTT assay, and FACS analysis. Using western blot analysis and gene sequencing, we evaluated the expression of apoptosis regulators and hallmarks of melanoma in 3D
bioprinting-based tri-culture method for biofabration. Our results
highlighted a novel 3D bioprinting-based tri-culture method
composed of up to three cell types and hydrogel embedding,
scaffolds, and 3D bioprinting techniques. 3D bioprinting-based

Purpose This study aims to address these questions by using a
population-based registry of cancer patients in the Rizal Cancer
Registry and to analyze time trends in Prostate cancer incidence
by Extend of Disease(EOD). Methods Data for calculating
Prostate cancer incidence rates in 2003-2012 were obtained from
the nationwide population-based DOH-Rizal Cancer Registry.
Joinpoint regression was used to analyze trends and estimate annual percentage change (APC) with 95% confidence intervals
(CI) on extent of disease, and calculated incidence counts, rates
per 100,000 person-years. 2000-2015 population used in calculating ASR of Prostate cancer incidence by EOD where taken
from PSA, and each annual population from 2003-2012 where
estimated using exponential function by extrapolation. Results
The observed annual incidence rate of prostate cancer from 20032007 was 11.48, and gradually increased from 2008-2012 up to
15.35. Among all the prostate cancer extent of disease (EOD),
direct extension have the highest average annual percentage
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tri-culture method mimicked features observed in the functional
PDX model. Of important scientific and therapeutic benefits, our
findings provide new insight into therapeutic strategies for measuring the drug efficacy, drug screening, toxicology, and avoiding
resistance related to melanoma.

P060
An individualized web-based prediction model for the
risk of recurrence after curative rectal cancer surgery at
a single tertiary center
Youngbae Jeon1, Jisoo Jeon2, Eun-Ji Kim2, Kyoung-Won Han1,
Young Jae Kim2, Kwang-Gi Kim2, Jeong-Heum Baek1,*
1
Department of Surgery, Gil Medical Center, Gachon University
College of Medicine, Incheon, South Korea, 2Department of Biomedical Engineering, Gachon University, Incheon, South Korea

P059
AI-powered Prediction of 2-year Relapse Free Survival
in Operable NSCLC Patients using Tumor and Peritumoral Radiomics of Chest CT Images

Purpose The patients who have rectal cancer without distant metastases are usually treated with radical surgery. Several factors
can affect tumor recurrence after curative resection. This study
aimed to analyze the factors related to recurrence after rectal cancer surgery, using artificial intelligence techniques, and ultimately
develop a web-based prediction model for the risk of recurrence.
Methods The consecutive patients who underwent curative surgery for rectal cancer except stage IV between 2004 and 2018 at
Gil Medical Center were included. The patients with anal cancer,
recurrent cancer, emergent surgery, and hereditary malignancy
were excluded. Five machine learning methods including logistic regression, random forest, XGBoost, support vector machine,
and stacking ensemble were compared to find the optimal model.
For overfitting and improving model performance, the feature
importance was calculated using the permutation importance
technique. Results A total of 1,249 patients were collected.
Among them, 971 patients were finally included. The recurrence
rate within 5 years was 13% (n=127). As a result of analyzing
32 variables, a total of 8 variables (pTNM, pN, age, perforation,
perineural invasion, pT, histologic type, the number of positive
lymph nodes) were selected according to the feature importance.
A web-based calculator was created to display the prediction of
recurrence risk for the individual patients. Conclusions We
developed an individualized web-based prediction model for
the risk of rectal cancer recurrence. Further internal and external
validation should be required. It is expected that this tool will be
helpful to both clinicians and patients in follow-up management
after surgery.

Bong-Seog Kim1, Soomin Lee2, Julip Jung2, Helen Hong2,*
1
Medical Department, Boryung Pharmaceutical, Seoul, Korea,
2
Department of Software Convergence, Seoul Women’s University, Seoul, Korea
Purpose Tumor spread through the lung parenchyma is an
important invasive pattern, and this study evaluates whether CT
radiomic features of peritumoral tissues in NSCLC patients can
improve the performance of predicting 2-year relapse-free survival. Materials and Methods The dataset we used included
preoperative chest CT images of 218 patients who underwent surgical resection, including 89 adenocarcinomas and 129 squamous
cell carcinomas. The tumor ROI is defined as the area within the
tumor that is manually contoured by the radiologist, and the
peritumoral ROI is defined as 2cm outside the tumor boundary.
Then, radiomic features are extracted as follows: 12 histogram,
46 texture, and 11 shape features. Finally, the significant features
for each of the two ROIs are selected, and the recurrence and
non-recurrence groups are classified using SVM, and then the
survival probability of the classified patients is estimated using
the Kaplan-Meier curve. Results For the experiment, the dataset
was divided into 174 training sets and 44 validation sets, and the
classification results using clinical features using T- and N-stage
information were compared with those using CT radiomic features extracted from different ROIs. Classification performance
using intratumoral and peritumoral features showed 65.91%
accuracy, 86.96% sensitivity, and 42.86% specificity. These
results was an improvement in accuracy of 2.27%p and 11.36%p,
respectively, compared to using intra-tumoral and clinical features, which made the Kaplan-Meier curve more discrete and the
p-value statistically more significant. Conclusion By considering the peritumoral features as well as the intratumoral features
in CT image, the performance of predicting 2-year relapse-free
survival could be improved.
“This research was supported by the MISP (Ministry of Science, ICT & Future Planning), Korea, under the National Program for Excellence in SW (2016-0-00022) supervised by the
IITP(Institute of Information & communications Technology
Planning & Evaluation(2016-0-00022) and the Bio & Medical
Technology Development Program of the National Research
Foundation (NRF) funded by the Ministry of Science & ICT
(2015-2015M3A9A7029725)”

P061
Combined inhibition of JAK/STAT and Notch effectively
impairs gliobloastoma progression
Israt Jahan Tulip, Sung Ok Kim, Sung-Chan Kim*
Department of Biochemistry, College of Medicine, Hallym University, Chuncheon, Republic of Korea
Purpose Glioblastoma multiforme (GBM) is the most hostile
type of primary brain cancer. Its aggressiveness is due to increased invasion, migration, proliferation, angiogenesis, and a
decreased apoptosis. Previous studies have indicated that Jak
(Janus Kinase)/STAT (Signal Transducers and Activators of Tran-
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scription) and Jagged/Notch signaling are both important for the
initiation and progression of GBM. STAT inhibitors are known
as potential anticancer drug. In our study we observed that STAT
inhibitor treatment significantly induced NICD (Notch Intracellular domain) expression in GBM cells. The goal of this study is
whether combined inhibition of STAT3/5 and Notch pathways
has better effect against GBM progression. Methods The Glioblastoma cells (LN18, A172, LN229, U87MG) were treated with
either STAT 3 inhibitor (S3I-201) or STAT 5 inhibitor (Pimozide) alone and a combination with γ -secretase inhibitor (DAPT)
to block Notch. After treatment, target transcripts and proteins
in JAK/STAT, Jagged/Notch and apoptosis pathways were analyzed using qRTPCR and Western blot respectively. Apoptosis
was assessed by Cell counting kit 8(CCK8). Wound healing and
Matrigel invasion assay was also used to measure cell migration
and invasion respectively. Results S3I-201 or Pimozide treatment induced Jagged1/Notch signaling in Glioblastoma cells.
Moreover, S3I-201/Pimozide induced apoptosis and when combined with the DAPT the apoptosis was significantly elevated.
Finally combined pharmacological inhibition also has a superior
effect against GBM cell proliferation, migration and invasion.
Conclusion Targeting JAK/STAT and Notch signaling pathways
simultaneously could be potential therapeutic target for GBM.

Using OCT-1 homology model, pore analysis revealed the possible channeling path for Imatinib transport. Further, docking
analysis showed that Imatinib with OCT-1 exhibited stable interactions which were majorly retained in the dynamics simulations
for 100 ns. Gene expression analysis in different phases of CML
patients showed significant down regulation of OCT-1 gene as
disease progresses to advanced phases and found to be upregulated in patients receiving Hydrea as compared to other treatments. Conclusions This study highlights the OCT-1 mediated
activation of independent mechanism, which may be potential
confounder of developing Imatinib resistance in CML patients.

P063
Drug repurposing of AgNPs-REWS yields anti-cancer
activity
Isha Gaurav1,*, Tanuja2, Gaurav Kumar3, Parth Rathee4
1
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Uttar Pradesh, India, 4Department of Chemistry, University of
Miami, Coral Gables, Florida, USA
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Purpose Metal nanoparticles (NPs) have been extensively used
for numerous biomedical applications, but limited owing to their
toxicity. This warrants an alternative method, which can achieve
the desired activity with much reduced or no toxicity. Withania somnifera (WS) is an environment friendly, besides being
less toxic as compared to metal-based NPs. Although, WS has
been widely used for its various applications, but its anti-cancer
potential has been studied in-detail. Therefore, we aim to conduct
re-purposing of active constituents of WS for examining anticancer activity by interacting with epidermal growth factor
receptor (EGFR), followed by green synthesis of silver nanoparticles with root extract of WS (AgNPs-REWS), and in-vitro, and
in-vivo validation. Method In-silico and molecular docking study
were performed to evaluate the possible antibacterial mechanism
of W. somnifera phytochemicals (Anaferine, Somniferine, Stigmasterol, Withaferin A, Withanolide A, Withanolide G, Withanolide M, and Withanone) by inhibiting EGFR. Next, we utilized
bottom-up approach for the green synthesis of AgNPs-REWS,
performed an in-detail phytochemical analysis, confirmed the
AgNPs-REWS by SEM, UV-visible spectroscopy, XRD, FT-IR,
and HPLC. Eventually, we examined their anti-cancer activity.
Results Phytochemical of W. somnifera possess higher binding
affinity toward the active site of EGFR as compare to Erlotinib;
a standard molecule. These phytochemicals predicted as potent
inhibitor of EGFR. Next, as a proof-of-concept, AgNPs-REWS
showed significant anti-cancer effect as compared to crude, and
control. Conclusion The active constituents of W. somnifera
possesses inhibition potential for EGFR and responsible for the
anti-cancer property. In addition, the AgNPs-REWS further augmented the anti-cancer activity.

Deciphering the role of organic cation transporter-1
(OCT-1) in imatinib resistance Ph+ chronic myeloid leukemia patients
Saumya Patel1 , Krupa Shah2 and Rakesh Rawal3,*
1
Department Bioinformatics, School of Science, Gujarat University, Ahmedabad, India, 2Dept. of Cancer Biology, The Gujarat Cancer Research Institute (GCRI), Ahmedabad, INDIA,
3
Dept. of Life Sciences, School of Science, Gujarat University,
Ahmedabad, India
Background Organic Cation Transporter-1 (OCT-1), a solute
carrier superfamily member, is a major channel protein involved
in the influx of Imatinib drug in Ph+ chronic myeloid leukemia (CML) patients. Despite the excellent clinical responses to
Imatinib and other tyrosine kinase inhibitors (TKIs) in CML,
around a quarter of patients demonstrate primary resistance or
suboptimal response within one year of therapy. Hence, there is
a potential need to understand better the mechanism of resistance by exploring the possible translocation of TKIs in OCT-1.
Methods In the present study, we utilize computational and
experimental methods to decipher the possible translocation process of Imatinib mediated by OCT-1 channel and associate the
observations with the OCT-1 gene expression in CML progressive phases via in vitro techniques. Quantitative expression
analysis of OCT-1 has also been evaluated in patients receiving
Imatinib alone, hydroxyurea alone or both drug in different CML
phases such as chronic, accelerated and blastic crisis phases for
both in bone marrow and PBMNC samples (n=120). Results
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Purpose In fact, the therapeutic effects of anticancer drugs to
cancer cells exhibit high degree of variation because individual
patient’s tumor is genotypically and phenotypically different.
For a more personalized treatment, therefore, an primary cell
culture models required to evaluate which anticancer drugs the
patient’s cancer cells will respond to. Methods Currently, technical advances have led to the development of a novel in vitro
three-dimensional (3D) primary culture system that can support
the extended expansion of human colorectal cancer organoids
under ENR medium (EGF, Noggin and R-spondin-1). Results
In this study, we established 3D culture system of human colorectal tumor organoids exhibiting patient tissue as shown by gene
expression patterns (Colorectal cancer related marker). Patient
dependent anticancer treatment effect was observed in a time
dependent manner upon 5-FU, Oxaliplatin treatment and radiation exposure by MTT assay. Furthermore, the expanded human
colorectal tumor organoids also efficiently cryopreserved based
on my previous protocol. Conclusions These results suggested
that in vitro-expanded organoids derived from human colon cancer can be useful primary cell culture model for assessing anticancer therapy effect.

P064
Effects of PEGylation on protein corona formation and
off-target distribution of siRNA
Md Emranul karim, Ezharul Hoque Chowdhury
Jeffrey Cheah School of Medicine and Health Sciences, Monash
University Malaysia, Jalan Lagoon Selatan, Bandar Sunway,
Subang Jaya, Selangor, Malaysia
Purpose Nanoparticle based RNAi therapy for cancer has been
studied extensively owing to their unique physicochemical properties, improved circulation time, ability to avoid degradation
of RNA-based therapeutics by blood nucleases. In the systemic
circulation, thousands of proteins from biological environment
sequestered with Nanoparticles (NPs) surface, transform NPs
into a new biological entity “NP-PC” complex (Nanoparticleprotein corona complex). The newly-constituted NP-PC complex
alters the physicochemical properties of NPs that determines the
pharmacokinetics and pharmacodynamics parameters of NP-PC
complex. Here, we have modified Strontium sulfite NPs(SSNs)
via biotin PEG to avoid opsonization and systemic instability of
NPs for improved therapeutic action as well as to reduce side effects. Methods The morphology of SSNs and PEG-SSNs were
assayed by FE-SEM analysis. The amount of protein entrapped
onto the surface of SSNs and PEG-SSNs were quantified by using (QQQ LC/MS). Finally, the bio-distribution of PEG-SSNssiRNA were assayed in breast tumor mouse model. Results
PEGylation of SSNs reduced the size and altered the surface of
SSNs particles. The PEG-SSNs showed lower binding affinity towards opsonin proteins compared to SSNs. The hydrophilic layer
of PEG prevents interaction with opsonin proteins leads to higher
stability in plasma. The biodistribution study of PEGylated SSNs
exerted reduced accumulation in RES organs Liver and spleen
and augmented tumor accumulation, indicating that PEG may
reduce opsonization and RES clearance which may increase biological stability and improves tumor accumulation. Conclusion
PEGylation of SSNs could be an effective strategy to limit the
protein adsorption for maximizing tumor targeting with a limited
off-target distribution.

P066
Medical student education of radiation oncology in the
time of COVID-19: Adaptation of flipped learning and
virtual meeting changes everything
Tae Hyung Kim, Jee Suk Chang, Jin Sung Kim, Joongyo Lee,
Jason Joon Bock Lee, Hwa Kyung Byun, Yeona Cho, Ik Jae Lee
and Yong Bae Kim
Department of Radiation Oncology, Yonsei University College of
Medicine, Seoul, Korea
Purpose The COVID-19 poses an unprecedented crisis, leaving students stripped of right for education. Flipped learning (FL)
is a strategy that delivering core content outside the classroom
and moving activities into the classroom. We have adapted ‘FL’
and online based lectures in medical curriculum. Methods We
developed a FL class (yonsei-radonc.com). Core topics were
chosen to instruct basic knowledge of radiation oncology (RO)
and 10-20 minutes videos were prepared. In total, 110 medical
students undertook a 1-week program. Program consisted of 5
activities: introduction of RO, contouring, Carbon ion therapy,
advanced radiotherapy and the future of RO and wrap-up. Students were given instructions to watch online videos and participated in meeting via Zoom. Common education program (e.g.
contouring and treatment rooms site-visiting) were prepared
and conducted in accordance with the level of social distancing
measures. Online questionnaires were sent at the end of each
rotation and each category had a 1 (worst) to 10 (best) scale scoring system. Results All activities were well performed. Students’ motivation was well encouraged (mean score 8.04) and
satisfaction level was high (mean score 9.35). (For reference, in
students’ reports issued in 2019, overall satisfaction score was
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Radiological & Medical Sciences, Seoul, Korea
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8.4/10). Students were satisfied with online contents, FL strategy
and instructors with mean scores of 9.24, 9.32 and 9.41, respectively. Conclusion Under the threat of COVID-19 crisis, medical student education was well established using online contents
and FL. In the future resulting in “new normal” caused by COVID-19, minimized face-to-face interactions should be actively
utilized for medical education.

rosurgery, Seoul National University College of Medicine, Seoul,
Korea, 7Cancer Research Institute, Seoul National University
College of Medicine, Seoul, Korea, 8Hypoxia Ischemia Disease
Institute, Seoul National University College of Medicine, Seoul,
Korea
Purpose The anticancer effects of the new herbal mixture
SH003 (comprising Astragalus membranaceus, Angelica gigas
and Trichosanthes kirilowii Maximowicz) have been examined in
various types of cancer. The purpose of the present study is to
investigate that SH003 may be an effective treatment in the nude
mouse tumor model with intraorbital injection of human glioblastomas. Methods A total of 20 BALB/c-nude mice were used to
develop glioblastoma tumors by intravitreal injection of U87MG
cell lines with 2×105 cells. 10 mice in the treatment group were
on 500 mg/kg of daily intraperitonealinjections of SH003 (a combination of extract from Astragalus membranaceus, Angelica
gigas, and Trichosanthes Kirilowii Maximowicz with 1:1:1
ratio), while 10 mice in the control group received daily intraperitoneal injections of saline, for 2 weeks respectively. All the
mice were sacrificed for measurement 4 weeks after initial tumor
injection and the anticancer effect of SH003 was investigated
with the H&E and immunohistochemical studies. Results Intravitreal injection of U87MG demonstrated 17 out of 20 successful
in-vivo tumor growths, where these exhibited the same immunopositivity for human GFAP. In the treatment group 5 out of 8
showed tumor size decrease, 2 out of 8 showed no response, and
1 out of 8 showed progression. However, all 9 of the tumors in the
control group showed progression of tumors. Furthermore, the
treatment group demonstrated lower Ki-67 indexes compared to
that of the control group. Conclusions This study demonstrated
that SH003 can be a potential treatment option for the management of glioblastomas.

P067
Novel clinical candidate JNC-1043 for cancer therapy
Se-Hee Hyun1, Kyu-Man Oh1, So-Yeon Kim1, So-Youn Nam1,
In-Young Choi1, Jong Kuk Park2, Jong-Ryoo Choi1,*
1
J&C Sciences Co., Ltd., Daejeon, Korea, 2Division of Radiation
Biomedical Research, Korea Institute of Radiological and Medical Sciences, Seoul, Korea
JNC-1043 is a clinical candidate of anti-cancer agent and is
podophyllotoxin family. JNC-1043 exhibits an excellent anticancer effect compared to that of Etoposide, Etopophos. Purpose JNC-1043 is a novel clinical candidate for cancer therapy,
New Chemical Entity. Methods JNC-1043 is evaluated in vitro
against several cancer cell lines, lung, brease, gastric, blood, and
other cancer cell lines. PK and Toxicity study of the candidate
have been carried out in rodents and non-rodents. Results Cell
viability (IC50) of JNC-1043 shows below 0.1 uM in various cancer cell lines. PK profile of the candidate has excellent one in Rats
and beagle Dogs, T1/2=6.3 hrsboth. NOAEL in 2 week study, IV
injection with beagle dog is estimated 8 mg/kg. Conclusions
JNC-1043 is a promising clinical candidate for cancer therapy
and exhibits potency in both of efficacy and safety compared to
that of Etoposide. This poster presents results of the study of
JNC-1043, MOA, in vitro and in vivo study.

P069
Violacein kills cancer cells through non-apoptotic cell
death associated to catastrophic massive vacuolization

P068

Haein Kim, Mirae Yeo, Seong Yeol Choi, Yuseon Park, Robert
J. Mitchell, Eunjung Jang, Eunhee Kim*
School of Life Sciences, Ulsan National Institute of Science and
Technology (UNIST), Ulsan, Korea

In-vivo patient-derived xenograft models development
using intravitreal glioblastoma injection treated with
intraperitoneal SH003 injection
Byung Woo Yoon1,2, Jooyoung Lee3, Chang Sik Cho3, Yona
Kim3, Hyoungwoo Park3, Sung-Gook Cho4, Chul Min Na3,
Pyung Won Lim3, Hyo Eun Moon3, Hye Ran Park3, Seong-Gyu
Ko5 and Sun Ha Paek3,6,7,8
1
Department of Internal Medicine, Inje University Seoul Paik
Hospital, Seoul, Korea, 2College of Medicine Inje University,
Busan, Korea, 3Department of Neurosurgery, Seoul National
University Hospital, Seoul, Korea, 4Department of Biotechnology, Korea National University of Transportation, Chungbuk,
Korea, 5Laboratory of Clinical Biology and Pharmacogenomics,
Department of Preventive Medicine, College of Korean Medicine, Kyung Hee University, Seoul, Korea, 6Department of Neu-

Purpose Microbial secondary metabolites have been proposed
as alternative novel drugs for the treatment of cancer. Violacein,
an indole-derived purple-colored pigment, produced by a limited
number of Gram-negative bacteria species, was recently shown
to exert anti-cancer activity in multiple studies. This study aims
to uncover detailed mechanisms of action of violacein which can
specifically target cancer cells. Methods We performed cell
viability assay, western blotting and fluorescent microscopy to
identify the underlying mechanisms of violacein-induced cytoplasmic vacuolization and subsequent cell death. Results Violacein effectively induces cell death in various cancer cells, but not
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in normal mammary epithelial cells. This violacein-induced cell
death was accompanied by massive cytoplasmic vacuolization
and not inhibited by caspase inhibition. These findings suggest
that violacein kills cancer cells by inducing non-apoptotic cell
death. In addition, we found that violacein-induced cytoplasmic
vacuoles were enlarged late endosome/lysosome resulting from
impaired lysosome homeostasis. Conclusion Taken together,
our results suggest that violacein may selectively kill cancer cells
via induction of endo-lysosomal dysfunction.

P072
Phase I study of chlorogenic acid injection for recurrent
high-grade glioblastoma
Zhuang Kang1, Ming Ji2, Nina Xue2, Shan Li4, Jing Jin2, Xun
Kang1, Xun Ji3, Jie Zhang 3*, Xiaoguang Chen2,*, Jindong
Jiang2,*, Wenbin Li1,4,*
1
Department of neurosurgery, Beijing Tiantan Hospital, Capital
Medical University, Beijing, China, 2Institute of Materia Medica,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China, 3Sichuan Jiuzhang Biological Science and Technolgy Co. Ltd, Chengdu, China, 4Beijing Shijitan
Hospital, Capital Medical University, Beijing, China

P070
Verification performance of a direct fluorescent assay
for cell-free DNA quantification, stability according to
pre-analytical storage conditions related with time and
temperature, and effect of freezing and thawing

Purpose Recent studies showed chlorogenic acid, a natural phenolic acid, can enhance anti-cancer immunity and exert promising anti-cancer activities in a preclinical glioblastoma model,
suggesting that this low toxic compound could be potentially used
for treating recurrent advanced glioblastoma, for which standard
treatment options are limited. Patients and Methods This was
a first-in-human, open-label, dose-escalation phase 1 trial of an
injectable form of chlorogenic acid (Chlorogenic Acid Injection)
in patients with recurrent high-grade (III/IV) glioblastoma after
standard treatments. The primary objective was to evaluate safety
and tolerability. The secondary objectives included pharmacokinetics and responses. Results A total of 26 eligible patients were
enrolled and received intramuscular Chlorogenic Acid Injection
at five dose levels (2-7 mg/kg). Chlorogenic Acid Injection was
well tolerated and the maximum tolerated dose was identified as
5.5 mg/kg. The most common treatment-related adverse events
occurred at the sites of injection, including induration (24 of 26
patients) and pain (3 of 26 patients). No grade 4 or higher adverse
events were recorded. At week 4, 52.2% patients (12 of 23)
achieved stable disease. No accumulation of the study drug was
observed after multiple doses administration. Chlorogenic acid
was rapidly eliminated from the plasma with t1/2 of 0.95-1.27 h on
day 1 and 1.19-1.39 hr on day 30. Conclusion Chlorogenic Acid
Injection showed a favorable safety profile with no severe toxicity. The promising clinical activity provided preliminary evidence
supporting the potential use of chlorogenic acid in treating recurrent glioblastoma. (ChinaDrugTrials.org.cn ID: CTR20160113;
ClinicalTrials.gov ID: NCT02728349)

Kwonoh Park1, Yun Jeong Hong2
1
Medical Oncology and Hematology, Department of Internal
medicine, Pusan National University Yangsan Hospital, Yangsan,
Korea, 2Biomedical Research Institute, Pusan National University Hospital, Pusan, Korea
Background A simple fluorescence based cell free DNA (CFD)
assay has been developed that can measure nucleic acids directly
without prior DNA extraction and amplification. However, studies on basic performance of fluorescence based CFD are still
lacking. In particular, there is no known information about stability according to pre-analytical storage conditions including
time and temperature, and effect of the freezing-thawing. Methods Using PicoGreenTM reagent, plasma were directly assayed
for CFD. Standard linearity and accuracy was confirmed using
salmon sperm DNA, and interference effect and recovery were
evaluated using plasma samples. Using 5 healthy volunteers, the
whole blood was left at room temperature (RT) and 4℃ for a
predetermined time (1 hr, 2 hr, 3 hr, 4 hr, 6 hr, 8 hr), and plasma
was separated. The CFD was measured after freezing-thawing for
1 week and it was measured. Results As a fluorescence intensity
correlation with the sperm DNA, quantification of CFD was demonstrated linearity over wide range of concentration (1-1,000 ng/
mL) with 0.998 of correlation coefficient (r2) and 77%-101% of
accuracy. The dilution ratio 1/50, which showed 114% recovery,
was selected. The mean CFD level from 5 volunteers was 8.4
ug/ml with 0.2 of SD. The samples showed a difference of up
to 2.8 ug/ml between storage times, and there was no increase
or decrease trend. There was no difference between RT and 4
regardless of storage time. On the other hand, after freezingthawing, it was consistant and reproducible values regardless of
pre-analytical conditions. Conclusions The fluorescence based
CFD assay proved to be a simple and accurate, but there was
a limitation of practical application due to the variation according to pre-analytical time. However, it has been shown that the
effects of substantial changes according to storage conditions
disappear after the freezing-thawing process, so studies using a
stored sample such as a biobank will be available.

Colorectal Cancer
P077
Assessing health-related quality of life among colorectal cancer patients using EQ-5D-5L value set in viet-nam
Binh Thang Tran, PhD1, Nhu Hiep Pham, MD, PhD2, Thanh
Xuan Nguyen, MD, PhD2, Thi Thuy Duyen Nguyen, BPH4,6,
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Tran, MPH5, Thi Thanh Binh Nguyen1, Jin-Kyoung Oh, PhD4,7
1
Hue University of Medicine and Pharmacy, Hue University, Vietnam, 2Hue Central Hospital, Hue city, Vietnam, 3Da Nang
Oncology Hospital, Da Nang city, Vietnam, 4Department of Cancer Control and Population Health, Graduate School of Cancer
Science and Policy, National Cancer Center, Goyang, Republic of Korea, 5Da Nang University of Medical Technology and
Pharmacy, Da Nang city, Vietnam, 6Hanoi University of Public
Health, Hanoi, Vietnam, 7Division of Cancer Prevention & Early
Detection, National Cancer Center, Goyang, Republic of Korea

Purpose Evidences from previous studies support the effect
of vitamin D on development and progression of colon cancer.
However, there are no clinically significant cutoff value of serum
vitamin D level and time point to predict the prognosis of colon
cancer, particularly for patients who underwent curative surgical resection. Methods We retrospectively analyzed the data of
serum vitamin D levels in 795 patients with stage I to III colon
cancer who underwent curative surgical resection between March
2014 and March 2019. Serum 25-hydroxyvitamin D (25-OHD)
level below 12 ng/ml was considered vitamin D deficiency.
Results Median serum 25-OHD level at 1-year after surgery
was 18.75 n/ml, and 136 patients (17.1%) showed vitamin D
deficiency. Patients with vitamin D deficiency at 1-year after surgical resection showed significantly inferior DFS than those who
were not (p=0.01). Patients who maintained 25-OHD level over
12 ng/ml from diagnosis to 6 months after surgery, but developed
vitamin D deficiency at 1 year also showed poor DFS (p=0.013).
In the multivariate analysis, age ≥ 70 (hazard ratio [HR], 1.969;
p=0.002), lymph node involvements (HR, 3.620; p < 0.001), and
vitamin deficiency at 1 year after surgery (HR, 0.585; p=0.030)
were unfavorable factors for DFS. Conclusions In patients with
stage I to III colon cancer, vitamin D deficiency at 1-year after
surgical resection was associated with increasing disease relapse,
suggesting the need of further investigation on the effect of vitamin D supplementation on survival outcome of the patients.

Background Health-related quality of life (HRQoL) is an important construct in the clinical setting, and its proper measurement is
critical. Thus, given the fact that the EQ-5D-5L was shown to be
more effective for such measurement, data on economic model,
clinical study, and public health evaluations collected through the
EQ-5D-3L, needs to be collected through the EQ -5D-5L instead.
Objective This study aimed to evaluate the HRQoL scores of
colorectal cancer (CRC) patients using the Vietnamese EQ-5D5L value set. Methods In total, 197 CRC patients (108 men
and 89 women; minimum age: 20 years; median age: 57.6 years)
under treatment at a tertiary public hospital participated in this
cross-sectional study. Tobit regression was applied to examine
factors associated with patients’ HRQoL. Results Eighty-five
patients had their primary tumor in their colon, and 112 had it in
their rectum/anus. Patients’ mean EQ-5D-5L scores were 0.561
(range, –0.5115 to 1). Advanced CRC stages and surgery were
negatively associated with lower scores, whereas higher education and older age were positively associated with higher scores
on the EQ-5D-5L. No significant difference was found between
the EQ-5D-5L score and other factors. Conclusions CRC patients had poor HRQoL compared to the general population; high
prevalence of anxiety/depression and pain/discomfort, especially
in advanced stages; and old age and high educational levels were
predictors of high HRQoL. This study provides information on
CRC patients’ baseline scores regarding health utility by various socio-demographic and clinical characteristics to be used in
future economic evaluations.

P079
Computer-aided early stage(T1) carcinoid segmentation of colorectal cancer from whole slide images using
artificial intelligence
Hyeongsub Kim1,2, Hongjoon Yoon2, Nishant Thakur3, and
Yosep Chong3,*
1
School of Interdisciplinary Bioscience and Bioengineering,
Pohang University of Science and Technology (POSTECH),
Pohang, South Korea, 2Deepnoid Inc., Seoul, South Korea,
3
Department of Hospital Pathology, The Catholic University of
Korea, College of Medicine, Yeouido St. Mary’s Hospital, Seoul,
South Korea

P078

Purpose This study is a deep learning-based research for early
diagnosis of carcinoid, along with four other categories, from
H&E stained colorectal pathology images. The ordinary approach using deep learning has low performance for early stage(T1)
carcinoid in the submucosa. Methods We utilized 287 whole
slide images, which were annotated by three experienced pathologists in six different colorectal cancer categories, from the
Catholic University of Korea, Yeouido ST. Mary’s Hospital. We
propose the following pre-processing method before inference
to improve the issue: 1) Tissue attention using gaussian filtered
binary threshold and morphology. After the process, the noise
will remove and efficient inference will be possible. 2) Overlapping patch extraction whose stride is smaller than patch size. The
process has high performance for morphological characteristic

Clinical impact of vitamin D deficiency on recurrence of
colon cancer after curative surgical resection
Juhyung Kim1, Dong Won Baek1, Byung Woog Kang1, Seung
Ho Song2, Hye Jin Kim2, Su Yeon Park2, Jun Seok Park2, Gyu
Seog Choi2, Jong Gwang Kim1,*
1
Department of Oncology/Hematology, Kyungpook National
University Chilgok Hospital, School of Medicine, Kyungpook
National University, Kyungpook National University Cancer
Research Institute, Daegu, Republic of Korea, 2Department of
Surgery, Kyungpook National University Chilgok Hospital,
School of Medicine, Kyungpook National University, Daegu,
Republic of Korea
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extraction in tissue. We trained U-net++ as a segmentation model
by using the processed data. Results The average Jaccard score
of all categories for the proposed method is 0.65. Also, earlystage(T1) carcinoid scored 0.66 with the proposed method, as
opposed to 0.11 with the ordinary method. Conclusions By
using the proposed method, the neural network has robust performance, especially, for early stage(T1) carcinoid. This approach
has great potential for use for early diagnosis of carcinoid in
pathology.

P081
Financial hardship and negative behavior of coping
among colorectal cancer patients in Vietnam
Phan Van Sang, MD1, Nguyen Thi Thanh Binh, MD, PhD1,
Binh Thang Tran, PhD2,*
1
Hue University of Medicine and Pharmacy Hospital, Hue University of Medicine and Pharmacy, Hue University, Hue city,
Vietnam, 2Faculty of Public health, Hue University of Medicine
and Pharmacy, Hue University, Hue city, Vietnam
Purpose This paper aims to obtain financial hardship, coping
behavior and its associated factors among colorectal cancer
(CRC) patients in Vietnam. Methods A cross-sectional study
was carried out among 120 patients (age, ≥ 20, mean, 57.2 years)
under treatment at a tertiary public hospital, the third-largest public hospital in Vietnam. We combined five questions, creating a
measure of material financial hardship and also seven questions
for coping behavior. We conducted univariate logistic regression analyses, which produced odds ratios (OR) for factors associated with financial hardship. Results Ninety-one percent of
patients reported financial hardship due to treatment for CRC.
In regarding the specific financial hardship of cancer includes:
Using savings that could be used for other purposes in family
(80%), had to borrow money from relative/friends (45%), had
to loan money from bank (12.5%), sale of properties/vehicles
(5.83), and sold the house / land (10%). Regarding coping, the
majority of patients reported (sometime) with disconnection of
treatment (47.5%), medicine (31.7%), children tuition fee (15%),
food (50%), and transportation (47%). Low household economic
status and advanced CRC stages was strongly associated with
an increasing the financial hardship. Conclusions Majority of
patients experiences with financial hardship and negative behavior of coping with this burden; more actions are urgently needed
to improve financial protection to low-income group and those
with advanced stages.

P080
Development of RED (Re-Enhanced Discharge) GOOD
(Guideline for Post-Operative Diet) service for colorectal
cancer patients having surgery
Jung Nan Young1, Yun Jin Lee2
1
RN, Staff nurse, WOCN, OCN, 146ward, Surgical Unit, 2RN,
Assistant manager, MSN, CWOCN, KOAPN, OCN Yonsei Cancer Center, Yonsei University Health System, Republic of Korea
Background Recently, patients have increasing desire to know
about health-related knowledge, also want to find self-care and
preventive behavior. Cancer patients want accurate and appropriate information about the disease, and they would like to know
and wonder about the management of diet after discharge. Especially, diet education is very necessary for the prevention of various complications in colorectal cancer patients having surgery. It
showed that diet education is important for cancer patients who
are able to help to become members of a healthy society again
after discharge. It is necessary for then to find effective nursing care with performing and evaluating nursing needs based on
these analyzes directly with nursing activities with nutritionists
and surgeons through multidisciplinary approach. Objectives
Colorectal Patients who have undergone surgery are more likely
to experience satisfaction through appropriate education that
patients need, and the number of patients’ questions are decline after discharge from the hospital. Methods Patients with
colorectal cancer are targeted, and those who needed education at discharge after surgery. The age and knowledge level of
patients with cancer surgery should be considered, and guidelines
are prepared accordingly. Patients need to be able to figure out
what education they want and the appropriate guidelines should
be made easy to understand. Delphi method and validation test in
experts and clinical users will be performed. Level of satisfaction
of Patients, caregivers and healthcare providers regarding GOOD
service will be evaluated. Conclusion This result is useful as a
basic data for the development GOOD service based on nursing
needs of cancer patients. We can make accurate guidelines which
is GOOD Service for postoperative patients and health care providers. And it can be useful to increase satisfaction and improve
the knowledge of both nurses and patients.

P082
Garlic acid enhances apoptosis of colon cancer cells by
stimulating secretion of TRAIL from NK cells
Suk-young Lee1, Dae-Hee Lee2,*
1
Division of Hemato-oncology, Department of internal medicine,
Wonkwang University Sanbon Hospital, Gunpo, South Korea,
2*
Department of Marine Food Science and Technology, Gangneung-Wonju national University, Gangneung, South Korea
Purpose Galllic acid (GA) is known to exert anti-tumor activity
in colon cancer cells. Activated natural killer (NK) cells has been
reported to upregulate tumor necrosis factor-related apoptosis-inducing ligand (TRAIL). We examined synergism of GA with NK
cells in TRAIL-induced apoptosis. Methods Activation of NK
cells by GA was examined using MTT assays. GA was purchased
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from Sigma-Aldrich. Two colon cancer cell lines, HCT116 and
HT-29, and NK92MI, a cell line from NK cell lymphoblastic leukemia/lymphoma, were used for MTT assays. Concentration of
TRAIL was measured with enzyme-linked immunosorbent assay
(ELISA) kit (BD Bio-sciences, San Diego, CA, USA). Apoptosis
assay was performed using the annexin V-FITC apoptosis detection kit (BioBud, Cat. LS-02-100). Cytokines were measured
with ELISA. Results Proliferation of NK cells was observed by
treating GA, suggesting activation of NK cells with GA. Addition
of GA on NK cells also resulted in increased secretion of TRAIL
from NK cells. Growth of colon cancer cells was inhibited with
increasing concentration of GA. Apoptosis of colon cancer cells
was more enhanced when cultured with NK cells and GA comparing to that of colon cancer cells treated with GA or cultured
with NK cells alone, suggesting synergistic effect of GA and NK
cells. Increased secretion of granzyme B and perforin from NK
cells was observed by treating with GA. Conclusion Synergism of GA with NK cells in inducing apoptosis of colon cancer
cells might be attributed to enhanced secretion of TRAIL and
cytokines from activated NK cells by GA.

CHOP, key regulators of DR5 also increased by CBUD-1001.
DR5 up-regulation is mediated by MAPK proteins, as blockade
of CBUD-1001 induced apoptosis by MAPK inhibitors decreases
cell viability. Conclusions Our studies revealed that the synergistic effect of CBUD-1001 and TRAIL resulted from apoptosis
pathways. CBUD-1001 also sensitizes TRAIL-induced apoptosis via up-regulation of DR5, thus combined CBUD-1001 and
TRAIL treatment may offer an effective strategy to overcome
TRAIL resistance of certain CRC cells.

P084
ICAM-1 promotes cancer progression through SRC activity regulation
Eun-Ji Lim1, Jae-Hyeok Kang1, Min-Jung Kim2, Su-Jae Lee1,*
1
Department of Life Science, Research Institute for Natural Science, Hanyang University, Seoul, Korea, 2Laboratory of Radiation Exposure and Therapeutics, National Radiation Emergency
Medical Center, Korea Institute of Radiological and Medical Science, Seoul, Korea
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Purpose It has been known that activation of c-Src is critically
involved in tumor malignancy and poor prognosis in colon cancer. In malignant patients, the activation of SRC is very high,
and this has a negative effect on the prognosis. However, it is
not unclear why the activation of SRC is high in malignant patients. Therefore, in this study we have discovered ICAM-1 as a
novel adhesion molecule capable of activating SRC non-receptor
tyrosine kinase and have demonstrated the mechanism by which
ICAM-1 directly activated SRC. Methods GEO series (GSE)
and The Cancer Genome Atlas (TCGA) datasets were used to
analyze the ICAM-1 expression levels and prognosis in colon
cancer patients. Proximity ligation assay and Co-immunoprecipitation were used to identify interaction between ICAM-1
and SRC. Results ICAM-1 is highly expressed in malignant
colon cancer patients , and then is associated with poor prognosis.
Tyr-512 residue of ICAM-1 which is phosphorylated by c-MET
directly binds to the SH2 domain of SRC. Subsequently, phosphomimetic mutant form (Y512D) substitution of ICAM-1 was
accelerated activation of SRC. On the other hand, when we knock
down ICAM-1 expression levels, SRC activity is dramatically
decreased, likely unphosphorylated form (Y512A) substitution
of ICAM-1 also downregulated SRC activity. Furthermore, we
show that SRC activation induced by ICAM-1 promotes metastasis and angiogenesis of colon cancer. In addition to, we found a
positive feedback loop that ICAM-1 gene expession levels were
increased by SRC activation. Conclusion Our results demonstrated that ICAM-1 induces colon cancer progression through
directly interacting with SRC. Also, ICAM-1 can be potential
prognostic marker and therapeutic target factor in colon cancer.

HDAC1 inhibitor, CBUD-1001 enhances TRAIL-induced
apoptosis in colorectal cancer cell
Min Woo Shin1, Se Lim Kim1, Hee-Kwon2,3, and Sang-Wook
Kim1,*
1
Department of Internal Medicine, Research Institute of Clinical
Medicine of Jeonbuk National University-Biomedical Research
institute of Jeonbuk National University Hospital, Jeonju, Korea,
2
Department of Nuclear Medicine, Molecular imaging & Therapeutic Medicine Research Center, Jeonbuk National University Medical School and Hospital, Jeonju, Korea, and 3Research
Institute of Clinical medicine of Jeonbuk National UniversityBiomedical Research Institute of Jeonbuk National University
Hopital, Jeonbuk, Jeonju, Korea
Purpose we evaluated effects of combination therapy with
CBUD-1001 and TRAIL on CRC cells (DLD-1). We also investigated the molecular mechanism of enhancing sensitivity of TRAIL by CBUD-1001. Methods DLD-1 cells were treated with
TRAIL or CBUD-1001 alone or in combination, Cell viability
was tested with MTT assay; cell apoptosis was detected with
Annexin V-FITC/PI staining and flow cytometry and Hoechst
33258 staining. And then, apoptotic and anti-apoptotic proteins
were tested with western blot. MAPK protein levels were measured with western blot. Cell viability was measured by treatment
with CBUD-1001 and MAPK inhibitors. Results DLD-1 cells
showed combined of treatment CBUD-1001 and TRAIL induces
apoptosis better than treatment alone. Moreover, apoptosisassociated proteins were regulated by combined CBUD-1001
and TRAIL treatment. Our results indicate that CBUD-1001
treatment induces histone acetylation and then increases protein level of DR5. The level of MAPK-associated proteins and
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P085
Immune-modulation after preoperative chemoradiation in tumor tissue of locally advanced rectal cancer
Sung Uk Bae
Department of Surgery, School of Medicine, Keimyung University and Dongsan Medical Center, Daegu, Korea

In CRC, Wnt signalling is activated through the loss of function of RNF43 via mutations, if not through APC mutations.
Through whole genome sequencing of 50 Malaysian CRC patients, we have identified novel RNF43 inactivating mutations
(p.G156Afs*11 and p.P192Gfs*2) in a CRC patient with wild
type KRAS, APC, and TP53 gene. From our in silico data analysis, both inactivating mutations in RNF43 were predicted to be
driver mutation and a potential target of porcupine inhibitor such
as LGK974. Purpose We aim to functionally validate the role
of the aforementioned mutations in the oncogenic process of
CRC and whether these mutations influence the response against
LGK974, a clinical trial phase 1 porcupine inhibitor. Methods
The mutant constructs were stably transduced into SW48 cells
and the cells were selected using puromycin. We employed a cellbased assay to study the effect of the mutations on the proliferation of the transduced cells. Drug sensitivity assay was performed
on the transduced cell line and how the cell cycle was affected by
the treatment was investigated. Cycloheximide assay was carried
out to determine the half-life of RNF43 wild type and mutant
proteins. Results SW48 cells expressing RNF43 p.G156Afs*11
and p.P192Gfs*2 promotes cell proliferation, increase sensitivity against LGK974 drug treatment, and causes G1 cell cycle
arrest. Both RNF43 mutant proteins demonstrate a longer protein
half-life as compared to the wild type protein. Conclusions The
present study illustrates an alternative treatment targeting Wnt/
Beta Catenin signalling pathway, which could be beneficial to
CRC patients.

Purpose Neoadjuvant chemoradiation therapy (CRT) is a widely
and effectively used preoperative treatment strategy in locally
advanced rectal cancers. However, few studies have evaluated
the molecular changes caused by neoadjuvant CRT in these
cancer tissues. The purpose of this study was to investigate the
effects of preoperative CRT on tumor gene expression in Korean
patients with colorectal cancer (CRC). Materials and methods
We included 11 paired human rectal cancer tissues before and
after irradiation between August 2016 and December 2017 and
performed RNA sequencing analysis. Results Principal component analysis of CRC demonstrated strong similarity in respective groups of CRC tissues before and after CRT from CRC
patients at the transcriptome level. gene set enrichment analysis
revealed six significantly enriched Kyoto Encyclopedia of Genes
and Genomes pathways associated with downregulated genes,
including mismatch repair (MMR) genes, in LARC tissues after
CRT in all three cohorts. Radiation also induced apoptosis and
downregulated various MMR system- related genes in four colorectal cancer cells. One patient with LARC showed a change in
microsatellite instability (MSI) status after CRT, as demonstrated
by the loss of MMR protein and polymerase chain reaction for
MSI. Moreover, CRT significantly increased tumor mutational
burden in LARC tissues. CIBERSORT analysis revealed that the
proportions of M2 macrophages and CD8 T cells were significantly increased after radiotherapy in both the RNA- seq dataset
and GSE94104. Notably, pre-operative CRT increased various
immune biomarker scores, such as the interferon- signature, the
cytolytic activity, and the immune signature. Conclusion Taken
together, our findings demonstrated that neoadjuvant CRT modulated the immune-related characteristics of LARC, suggesting
that neoadjuvant CRT may enhance the responsiveness of LARC
to immunotherapy.

P087
Lactate calcium salt mediated antitumor effect via cancer-specific metabolism remodeling in colorectal cancer
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Investigation of RNF43 inactivating mutations in colorectal cancer
Ryia Illani Mohd Yunos1, Nurul-Syakima Ab Mutalib1, Jiashiun Khoo2, Sazuita Saidin1, Muhiddin Ishak1, Saiful Effendi
Syafruddin1, Najwa Farhah Md Yusof1, Mohd Ridhwan Abd.
Razak1, Norshahidah Mahamad Nadzir1, Nadiah Abu1, Isa Md.
Rose3, Ismail Sagap4, Luqman Mazlan5, Rahman Jamal1,*

Purpose The possibility of an impact on the antitumor effect
was investigated that focused on HIF-1α destabilization after
lactate calcium salt (CaLa) treatment. Intracellular lactate levels
were assessed in colorectal cancer (CRC) cells (HCT116 and
HT29) following CaLa treatment. Methods Expression of lactate dehydrogenase (LDH)B and pyruvate dehydrogenase (PDH)
were confirmed to investigate the effect of the increased lactate
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influx. The concentration of α-ketoglutarate (α-KG) was measured to confirm the metabolic changes. The tube formation and
wound healing assay were performed as well as the expression
of hypoxia-inducible factor (HIF)-1α and vascular endothelial
growth factor (VEGF) to confirm the loss of invasiveness. Xenograft animal models were established, and in vivo antitumor
effects were evaluated by monitoring of tumor growth. Results
The intracellular lactate level was increased by CaLa treatment
in the CRC cells. LDHB and PDH levels were significantly
increased by the effect of the lactate influx. The concentration
of the pyruvate was significantly increased, and α-KG was also
increased which was contributed by TCA cycle coupling. These
results induced the HIF-1α destabilization and decrease in the
VEGF expression resulting in the inhibition of the invasiveness
of the CRC cells. In the xenograft models, tumor growth was
significantly inhibited. Conclusion These findings suggest the
unique mechanisms in which the artificial influx of lactate would
have anticancer effects by regulating cancer-specific aerobic glycolysis. Therefore, considerable benefit in clinical usage would
be gained by incorporating supplementation of CaLa into the
colon cancer patients who are affected by the decrease in therapeutic efficacy by the hypoxic condition.

validation set. With combining the radiomics features, the trained
model resulted in AUC of 0.806, and validation set showed AUC
of 0.845. Conclusion The developed algorithm based on pretreatment MRI and clinical features successfully predicted pCR
probability. This model may help making decision for individualized treatment in LARC patients.
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Purpose The treatment response after concurrent chemoradiation (CCRT) is important for patients with locally advanced rectal cancer. We aimed to develop a deep learning model to predict responses after preoperative CCRT. Methods A total of
470 locally advanced rectal cancer patients were collected. Of
those, 117 patients (24.8%) were allocated to the held-out testing
dataset. We defined complete response (CR) as Dworak tumor
regression grade (TRG) 4 and good response (GR) as TRG 3 or
4, respectively. Based on T2-weighted axial MR images, we constructed the two deep transfer-learning model to predict CR and
GR, respectively. To evaluate the model performance, the area
under the receiver operating characteristic curve (AUC), sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and accuracy were estimated. To compare with
human performance, an observer was recruited to predict CR and
GR in the same testing set. The class activation-mapping analysis
was performed to identify what part of images contributed to the
model prediction. Results The CR model showed AUC of 0.76,
sensitivity of 0.30, specificity of 0.97, PPV of 0.67, NPV of 0.87,
and accuracy of 85.5%. The GR model showed AUC of 0.74,
sensitivity of 0.54, specificity of 0.80, PPV of 0.59, NPV of 0.76,
and accuracy of 70.9%. In terms of CR and GR, the developed
model performed better than the observer. The GR prediction
more difficult problem for both deep learning model and human,
compared with CR prediction. Between the model and observer,
there was fair agreement for CR prediction (kappa=0.27) and
poor agreement for GR prediction (kappa=0.09) Conclusion
Based on T2-weighted MR axial images, the deep transfer-learning model showed better performance than human to predict CR
or GR in patients who received preoperative CCRT. The model
could help with decision-making and patient selection.
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Purpose To develop a radiomics model using deep-leaning
based on pre-treatment magnetic resonance imaging (MRI) to
predict pathologic complete response (pCR) in patients with
locally advanced rectal cancer (LARC). Methods Between
2009 and 2019, 202 LARC patients (training cohort, n=158;
validation cohort, n=44) who received chemoradiotherapy (CRT)
before surgery were included. All patients underwent T1- and T2weighted MRI before treatment. U-net and convolutional neural
network were applied for radiomics analysis; Two-step U-net
segmentation technology extracted of 39 imaging features from
automatically identified region of interest. Logistic regression
analysis was used to develop a model incorporating the radiomics signature and initial clinical features. Results The radiomics
signature comprised five selected features showed good performance in both the training and validation cohort. Logistic regression analysis showed as significant clinical factors; cT (P=0.041),
cN (P < 0.001), pretreatment CEA (P=0.033), and SUVmax
(P=0.041). In the model based on only clinical features, area
under ROC curve (AUC) was 0.711 for trained set and 0.625 for
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of CRC. Of these, GRP94 positivity was found in 67.5% of
patients with SMs and 59.1% with MMs. In SMs group, high
GRP expression was observed more often in patients with high
density of CD4+ TILs (P=0.003) and increased MVD (P=0.003).
However, there was no significant association of GRP94 with
the density of TILs and MVD in MM group. Survival analysis
also showed that patient with GRP94 positivity had significantly
favorable survival and after multivariate analysis GRP94 serves
as an independent prognostic factor (P=0.018, HR 0.544, 95% CI:
0.328-0.902) only within the SMs group. Conclusions GRP94
was widely expressed in CRC with distant metastasis. Furthermore, within the SMs subgroup GRP94 expression was associated with favorable prognosis unlike the patients with MMs.
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Report of a case
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Angiomyolipoma (AML) is an uncommon benign mesenchymal
tumor. Angiomyolipoma of the colon is extremely rare. Here we
report the findings of a 64-year-old man who presented with a
submucosal tumor covered with superficial central ulcer with
erythematous mucosa in the transverse colon. He underwent
endoscopic submucosal dissection (ESD) of the lesion. The specimen was 1.2×1.1×0.5 cm. On microscopic examination, the lesion
was seen in the submucosal area. The tumor consisted of spindle
cells exhibiting a haphazard to storiform growth pattern, few vessels of several sizes, and scant adipose tissue. Also there was a
dense infiltration of polymorphous inflammatory cells composed
predominantly of plasma cells with a few lymphocytes, eosinophils, and neutrophils. In an immunohistochemical examination,
the spindle cells reacted to anti-smooth muscle actin (SMA),
HMB-45, and vimentin, but did not react to c-kit and S-100.
Accordingly, the tumor was diagnosed as a colonic AML.
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Background: In this study, we analyzed the cost-effective of an
annual colorectal (CRC) screening program from the healthcare
service provider perspective based on the Vietnamese population. Method We designed the economic model consisting of
a decision tree and Markov models in this study. A decision tree
was constructed to compare two strategies, including a screening group with a guaiac-based faecal occult blood test (gFOBT)
coupled with colonoscopy if FOBT positive and a no-screening
group (no intervention). We modelled Markov model using a 25
years’ horizon with a one-year cycle length. Parameter of the
model came from the local data and published data. The costeffectiveness outcome was the incremental cost-effectiveness
ratio (ICER) represented by costs per Quality-adjusted life-years
(QALYs) gained with QALYs were quantified using the EQ5D-5L preference-based value of each stage. Deterministic and
probabilistic sensitivity analyses (PSA) were undertaken. Microsoft Excel and Treeage Pro programs were utilized for data
analysis. Result Comparing with no screening, ICER gained

Purpose The present study aimed to investigate the clinicopathologic relevance of GRP94 expression in advanced colorectal cancer (CRC) patients with distant metastases. Methods
We evaluated the immunohistochemical expression of GRP94 in
189 CRC patients with distant metastases using tissue microarray: synchronous (SMs; n=123) and metachronous (MMs; n=66)
metastasis. We analyzed the association between GRP94 expression and clinicopathologic features and tumor microenvironment
including tumor infiltrating immune cells (TILs) and microvessel
density (MVD). Results GRP94 was expressed in 122 (64.6%)
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$ 1,388 per QALY with increasing cost about $43.98 and gained
0.032 QALY. The uptake rate of gFOBT, cost of a colonoscopy,
and cost of screening contributed largest Impact on the ICER.
PSA shows result was robust to variation in parameter estimates,
and the probability of being cost-effective of annual screening
arm accounted for 87% compared to 13% of no screening. Conclusion A screening strategy would consider cost-effective compared with no screening. Findings in our study could potentially
use to develop a CRC national screening program.

Babajide Oluwaseun Ajayi*
Deparment of Chemical Sciences, Ajayi Crowther University,
Oyo, Nigeria
Purpose Colorectal cancer (CRC), the fourth leading cause
of cancer death worldwide. Wnt/β-catenin signaling pathway
is a key regulator of both the early and the later stages of CRC
development. Pharmacological blocking of wnt/β-catenin signaling and angiogenesis as well as induction of apoptosis has been
considered as an attractive therapeutic intervention for colorectal cancer. 6-Shogaol (6S), a bioactive component of ginger
rhizome has been reported to possess anti-inflammatory and anticancer activities, but little is known regarding the mechanism
of 6S in cancer chemoprevention. Therefore, we investigated its
potential on wnt/β-catenin pathway and angiogenesis in CRC.
Methods This study consisted of 4 groups (n=15) of mice orally
treated with corn oil, 6S (100 mg/kg), benzo(a)pyrene (125 mg/
kg)+dextran sulfate sodium (4% w/v) (BDS) and BDS+6S (100
mg/kg). The BDS and 6S were administered for 28 and 119 days,
respectively. Results We observed significant reductions in
tumor burden, adenocarcinoma, concentration of carcinoembryonic antigen and protein expression of vimentin, KRAS, WNT3a,
dishevelled and β-catenin in the colon following 6S exposure. In
addition, 6S increase colonic cytoplasmic expression of caspase
3, Tunel positive cells, adenomatous polyposis coli, P53, GSK3β
and subsequently down regulated the expression of cyclooxygenase-2 and cyclin D1. Furthermore, 6S inhibited angiogenesis
by decreasing the concentration of vascular endothelial growth
factor, Angiopoietin-1, FGF and GDF-15 in the colon. Conclusions The result from this study indicate that 6-Shogaol delayed
tumorigenesis by suppressing wnt/β-catenin pathway and proangiogenic factors, and induction of apoptosis in mice model of
colorectal cancer.
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Purpose Colorectal cancer (CRC) is the third most commonly
diagnosed malignancy worldwide and the second leading cause
of cancer death. Recent improvement in methods for proteome
analysis has offered the possibility of identifying disease-associated protein markers to assist in diagnosis or prognosis, and for
selecting potential targets for specific drug therapy. Methods In
current study, the proteome of colorectal adenocarcinoma and the
corresponding normal tissues was visualized and analyzed a number of proteins to isolate and identify tumor-specific proteins for
CRC. The expression of proteins was determined by silver stain,
and protein identification was performed by MALDI-TOF-MS.
To further characterize the identified protein quinolinate phosphoribosyltransferase, the expression levels in mRNA and protein state were identified. Results Ten proteins were dominantly
expressed and five proteins were largely repressed in CRC by
the analysis of 2-DE and MALDI-TOF/mass spectrometry. Quinolinate phosphoribosyltransferase (nicotinate nucleotide pyrophosphorylase) was focused to be increased in CRC tissues compared with normal colorectal tissues. The elevated expression of
quinolinate phosphoribosyltransferase in CRC was confirmed by
Western blot analysis and real time PCR. Immunohistochemistry
also verified largely up-regulation of quinolinate phosphoribosyltransferase in 85 CRC patients. Conclusions These findings
suggest that quinolinate phosphoribosyltransferase could be possible tumor biomarker candidates in CRC tissues.
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Purpose Neoadjuvant chemoradiotherapy (NCRT) has become
a standard treatment in locally advanced rectal cancer, but the
lymph node yield is always insufficient, and the staging accuracy would thus be influenced. Carbon nanoparticle (CNP) is a
lymphatic specific lymph node tracer, which can increase lymph
node yield. Radiation might damage the lymphatic drainage, so
when CNP is injected before NCRT, a better staining might be

P094
6-Shogaol delay tumorigenesis by suppressing wnt/
β-catenin pathway, pro-angiogenic factors and induction of apoptosis in mice model of colorectal cancer
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observed. We therefore investigated whether the injection of
CNP before NCRT can increase lymph node yield in rectal cancer treated with neoadjuvant therapy. Methods We prospectively
enrolled 55 consecutive patients, and nonrandomly divided them
into three groups (Group I, injection before surgery; Group II,
injection before NCRT; Group III, no injection). Finally, 50
patients were included in analysis. The number of lymph node
yield, staining rate, influence on surgery, and short-term outcomes were compared among groups. Results In group II, the
mean number of lymph nodes yield was 17.1±8.0, compared
with 8.5±4.0 in group I and 10.8±6.7 in group III (P=0.002).
The staining rate was 12.2% in the group I and 73.4% in group
II (P<0.001). There were no significant differences in operation
time, blood loss, bowel function recovery time, or morbidities
among the three groups, the surgical field was influenced in 5
patients due to CNP injection, all occurred in group I. Conclusions In patients with rectal cancer treated with neoadjuvant
therapy, the injection of CNP before neoadjuvant could help
increase the total number of lymph nodes yield in the pathology
examination, and decrease the influence on surgical field.

in colon and rectum, and continue to sudden increases after 2010,
colon (APC: 24.9, 95% CI: –43.0; 173.7) and rectum (APC: 28.3,
95% CI: –35.5; 155.3). Conclusions The data revealed CRC
adenocarcinoma had drastically increased. Importantly, signetring cell observed higher increased on incidence among histopathologic variants. Early screening in high-risk and thorough
diagnostic work-ups in symptomatic patients may decrease CRC
adenocarcinoma incidence.
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Efficacy of cetuximab as 1st line treatment according to
location in metastatic colorectal cancer
Myung Ah Lee*, Se Jun Park
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Background Recently, sideness maybe major factor when decision the treatment regimen in advanced colorectal cancer. If the
right sided colon cancer, anti VEGFR with chemotherapy is
preferred even all ras wild type cancer. In the present study, we
retrospectively analyzed the efficacy of cetuximab in RAS wild
advanced colorectal cancer according to location. Method Between Jan, 2020 and Dec, 2019, patients who were treated with
systemic chemotherapy with cetuximab as 1st line treatment
were analyzed. The patients treated as over 2nd line treatment
were excluded. We analyzed the response rate (RR), progression free survival (PFS) and overall survival (OS). Result Total
156 patients were enrolled. The median age was 61 years old
(range: 24-58) and M:F was 100: 56. The right (Rt) side cancer was 33 and the left (Lt) side was 122. There is no difference in response rate; Rt. side colon showed 2 complete response
(CR) and 20 partial response (PR) (RR: 66.7%), Lt. side colon
showed 11 CR and 76 PR (RR: 71.3%). In PFS, Lt. side cancer showed better outcome with 10.7month (8.7-12.7 months)
than Rt. side cancer with 5.8 month (3.4-8.1months) (p=0.006).
In overall survival outcome, Lt. side cancer had longer survival
time with 24month (15.7-32.6months) than Rt. side cancer with
12.8 months (10.4-15.2month). Conclusion Before arising concept of sideness, ras mutation status is mot important factor to
choose target agent. However, Rt. side cancer should be treates
with anti-VEGFR as 1st line treatment even all ras wild type cancer. There seems to be due to difference of molecular profile. For
better clinical oucome, treatment regimen should be based on the
comincation with each tumor characteristics including genetic
background.
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Divergent incidence trends of mucinous and signet ring
colorectal adenocarcinoma in the Philippines, 20032012: A population-based study
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Purpose Adenocarcinomas are common tumors of Colorectal
Cancer (CRC), along its histopathologic subtypes, mucinous and
signet ring cell, was reported varied incidence outcomes. The
study purpose was to analyze CRC adenocarcinoma incidence
trends on major histopathologic variants. Herein, we provide
model based estimates of limited time CRC adenocarcinoma
incidence. Methods Data on CRC adenocarcinoma incidence
rates in 2003-2012 were obtained from Department of HealthRizal Cancer Registry. Joinpoint regression was used to analyze
trends and annual percentage change (APC) with 95% confidence
intervals (CI) on CRC adenocarcinoma, and incidence counts,
rates per 100,000 person-years. Results CRC adenocarcinoma
incidence shows increasing average annual rates over 10 yearperiod, overall (28.2), male (15.06) and female (13.4). Among
histopathologic variants of CRC adenocarcinoma, signet ring cell
contributes higher average annual percentage change (AAPC) to
both sexes, men (AAPC 1.18, 95% CI: –13.3; 18.1) and women
(AAPC 15.5, 95% CI: –1.8; 35), compared to mucinous, men
(AAPC –0.6, 95% CI: –13.2; 13.9) and women (AAPC –1.1,
95% CI: –10.4; 9.2). Among the two cancer location, colon have
higher average annual rates (20.79) compared to rectum (7.48).
Overall, CRC adenocarcinoma APC incidence trends increased

P098
Temporal incidence trends and sex-specific patterns of
the signet-ring cell and mucinous colorectal adenocarcinoma in the Philippines, 2003-2012
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improved understanding of the mechanisms which drive malignancy in mCRC has resulted in the development of various biomarkers and the evaluation of lots of agents specifically targeting tumor cells or the relevant microenvironment, which are
including the therapies targeting tumor growth factor receptors
and downstream pathways, cell cycle and proliferation regulation, angiogenesis and antitumor immune response. Currently
approved targeted therapies mainly aim EGFR, VEGF/VEGFR,
HER2, BRAF. Targeted therapies are now the critical part of the
treatment paradigm for mCRC. Although mCRC patient survival
outcomes have significantly improved with targeted therapy, the
nature of targeted therapy limited its utility to patients, such as the
location of the primary tumor or the presence of mutations generated resistance, when compared to chemotherapy indiscriminate mechanism. In order to mitigate this limitation, numbers of
rational approaches are being investigated, and novel strategies
including immunotherapy have already demonstrate the promised future. Those approaches include varies targeted molecular:
novel angiogenesis inhibitors; HER/EGFR family inhibitors;
KRAS inhibitors; immune modulators; immune checkpoint inhibitors; cytokine modulators. Moreover, recent explored novel
prognostic and predictive biomarkers (e.g. CMS; POLE/POLD)
ensure targeted therapies even more precisely. In sum, targeted
therapy already demonstrated the promised potentials for mCRC
patients, the treatment landscape is expected to be evolved dramatically in the coming future.

Purpose This study was to analyze temporal trends and sex-specific patterns in CRC adenocarcinoma incidence on major histopathologic variants. Methods Data for calculating CRC incidence rates in 2003-2012 were obtained from the nationwide
population-based DOH- Rizal Cancer Registry. Joinpoint regression was used to analyze trends and estimate annual percentage change (APC) with 95% confidence intervals (CI) on CRC
incidence by histologic subtype, time- period, sex, calculated
incidence counts, rates per 100,000 person-years. 2000-2015
population used in calculating ASR of CRC incidence were
taken from the Philippines Statistics Authority (PSA), and each
annual population from 2003-2012 was estimated using exponential function by extrapolation. Results CRC adenocarcinoma incidence shows increasing average annual rates in the past
10 years, overall (28.2), male (15.06),and female (13.4).Among
histopathologic variants,signet ring adenocarcinoma contributes
higher AAPC to both sexes, men (AAPC 1.18, 95% CI: –13.3;
18.1) and women (AAPC 15.5, 95% CI: –1.8; 35), compared to
mucinous adenocarcinoma, men (AAPC –0.6, 95% CI: –13.2;
13.9) and women (AAPC –1.1, 95% CI: -10.4; 9.2). Overall,
CRC adenocarcinoma APC incidence trends increased in colon
and rectum, and continue to sudden increases after 2010, colon
(APC: 24.9, 95% CI: –43.0; 173.7) and rectum (APC: 28.3, 95%
CI: –35.5; 155.3. Conclusion The data revealed that the temporal trends of CRC adenocarcinoma had drastically increased over
the 10-year period for both sexes. Importantly, the signet-ring cell
subtype observed a higher increase in incidence trends among
the histopathologic variants. More effective approaches such as
early screening will be developed in the treatment and prevention
of cancer along with more data about the incidence, and clinical
course of cancers that may contribute to decreasing CRC adenocarcinoma incidence trends.
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A clinical study of the expression of TROP-2 and
pTROP-2 in gastric cancer
Syuhei Kushiyama1,2, Masakazu Yashiro1,2, Sadaaki Nishimura1,2, Shingo Togano1,2, Kenji Kuroda1,2, Atsushi Sugimoto1,2,
Tomohiro Sera1,2, Yurie Yamamoto1, Tomohisa Okuno1,2, Yuichiro Miki1,2, Hiroshi Nakada3, Masaichi Ohira2
1
Molecular Oncology and Therapeutics, Osaka City University
Graduate School of Medicine, 2Department of Gastroenterological Surgery, Osaka City University Graduate School of Medicine,
3
Department of Molecular Biosciences, Faculty of Life Science,
Kyoto Sangyo University

P102
Targeted therapy for metastatic colorectal cancer: Current landscape, challenges and future

Introduction The human trophoblast cell-surface antigen TROP2 is known as a cell surface glycoprotein receptor involved in tight
junctions at the epithelial barrier. Although TROP-2 is reportedly overexpressed in various epithelial tumors and its expression correlates with aggressive tumor behavior, there is no report
of the clinicopathological features of gastric cancer (GC) with
TROP-2 and phosphorylated TROP-2 (pTROP-2) expression.
We evaluated the clinicopathologic features of GC patients with
TROP-2 or pTROP-2 overexpression. Materials and Methods
We retrospectively analyzed the cases of 720 GC patients who

Jin Li
Department of Medical Oncology, East Hospital of Tongji Uinversity Shanghai, P.R.China
Colorectal cancer currently ranks second in cancer-related mortality worldwide. The unsatisfied prognosis for patients with
metastatic colorectal cancer (mCRC) has led to an increased
focus on discovering targeted therapies in the past decade. The
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0.678-0.833, P < 0.001) in the test cohort. Conclusions The
T_SUVmax and N_SUVmax are independent predictive factors
for LN metastasis in patients with GC. Moreover, a nomogram
using a combination of these metabolic information and laboratory parameters, such as serum albumin and CA 19-9, for risk
estimation of LN metastasis in GC was successfully developed.

underwent resection for GC. The expressions of TROP-2 and
pTROP-2 in each tumor were evaluated by immunohistochemistry. Clinicopathological variables were assessed by the chi-square
test. Overall survival was analyzed by Kaplan-Meier method, and
compared by log-rank test. The Cox proportional hazards model
was used for multivariate analysis. Results TROP-2 high group
was found to be overexpressed in 330 (46.7%) tumor samples.
Significantly higher expression of TROP-2 was correlated with
differentiated type, tumor invasion depth, lymph node metastasis, lymphatic invasion, and venous invasion. pTROP-2 high
group was found to be overexpressed in 306 (43.4%) tumor
samples. Significantly higher expression of pTROP-2 was correlated with intestinal type, low tumor invasion depth, no lymph
node metastasis, and no lymphatic invasion. TROP2 overexpression was predictive for poor overall survival of patients with GC
(p < 0.01), while multivariate analysis to overall survival revealed
that TROP-2 overexpression was not an independent prognostic
marker (p=0.06). In contrast, pTROP-2 overexpression was predictive for good overall survival of patients with GC (p < 0.01).
Conclusion TROP-2 might be associated with metastatic factors
of gastric cancer cells, resulting poor prognosis of patients with
GC.

P105
A novel staging system using the metabolic score obtained via F-18 FDG PET/CT for gastric cancer
Bong-Il Song
Department of Nuclear Medicine, Keimyung University Dongsan Hospital, Keimyung University School of Medicine, Daegu,
Korea
Purpose To develop and validate a new staging system that
includes F-18 fluorodeoxyglucose (FDG) positron emission tomography/computed tomography (PET/CT) parameter for predicting disease-specific survival (DSS) in gastric cancer (GC).
Methods Overall, 731 GC patients undergoing preoperative
F-18 FDG PET/CT were retrospectively enrolled and divided
into the training (n=543) and validation (n=188) cohorts. A metabolic score was developed and internally validated by combining primary tumor SUVmax (T_SUVmax) and metastatic lymph
node (N_SUVmax). A new staging system incorporating the
metabolic score and TNM stage was developed and internally
validated. Results The metabolic score was stratified as follows: score 1, T_SUVmax ≤ 4.5 and N_SUVmax < 2.0; score
2, T_SUVmax > 4.5 and N_SUVmax < 2.0; score 3, T_SUVmax
≤ 4.5 and N_SUVmax ≥ 2.0; and score 4, T_SUVmax > 4.5 and
N_SUVmax ≥ 2.0 in the training cohort. The new staging system
yielded five risk categories: category I: TNM I, II and metabolic
score 1; category II: TNM I, II and metabolic score 2; category
III: TNM I, II and metabolic score ≥ 3; category IV: TNM III, IV
and metabolic score ≤ 3, and category V: TNM III, IV and metabolic score 4 in the training cohort. DSS differed significantly
between both staging systems; the new staging system showed
better prognostic performance in both training and validation
cohorts. Conclusions The metabolic score comprising T_SUVmax and N_SUVmax was an independent prognostic factor for
DSS in GC. The new staging system had better discriminatory
power for DSS than the TNM staging system alone.

P104
A nomogram for preoperative prediction of lymph node
metastasis using F-18 FDG PET/CT in gastric Cancer
Bong-Il Song
Department of Nuclear Medicine, Keimyung University Dongsan Hospital, Keimyung University School of Medicine, Daegu,
Korea
Purpose To develop and validation a preoperative nomogram for
LN metastasis using F-18 fluorodeoxyglucose (FDG) positron
emission tomography/computed tomography (PET/CT) and preoperative laboratory test findings in gastric cancer (GC). Methods In this study, the data of 566 GC patients who underwent
preoperative F-18 FDG PET/CT were analyzed. The LN metastasis prediction model was developed in the training cohort and
validated in the internal validation cohort. Routine preoperative
laboratory tests, including albumin and CA 19-9 were performed
in all patients. Univariate and multivariable logistic regression
were performed to validate the preoperative predictive indicators for LN metastasis. Results Of the 566 patients, 232 (41%)
had confirmed histopathologic LN metastasis. Univariate logistic
regression revealed that the tumor location, blood hemoglobin,
serum albumin levels, neutrophil to lymphocyte ratio (NLR),
platelet to lymphocyte ratio (PLR), CA 19-9, maximum standardized uptake value (SUVmax) of the primary tumor (T_SUVmax),
and SUVmax of LN (N_SUVmax) were significantly associated
with LN metastasis. The LN metastasis prediction model using
T_SUVmax, N_SUVmax, serum albumin, and CA 19-9 yielded
an area under the curve (AUC) of 0.733 (95% CI, 0.683-0.784,
P=0.025) in the training cohort and AUC of 0.756 (95% CI,
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numbers of the TGM2 gene were amplified in 13.6% (14/103)
of GC patients and positively associated with TGM2 expression.
Gene set enrichment analysis of expression microarray data for
GC samples with high or low TGM2 expression showed that
increased TGM2 expression was associated with tumor-promoting inflammation in GC. In addition, the expression of TGM2
was correlated with the expression of markers for macrophages,
neutrophils, blood vessels, and lymphatic vessels. Overexpression of TGM2 in GC cells augmented the IL-1β-induced secretion of macrophage-recruiting chemokines and NF-κB activation.
TGM2 protein levels were associated with the expression levels
of the macrophage marker CD163 in human GC tissue samples.
Moreover, GC patients with high expression of TGM2 had a
worse prognosis than those with low expression of TGM2. These
results suggest TGM2 as a novel regulator of the tumor microenvironment of GC and provide a promising target for constraining
tumor-promoting inflammation.

Purpose In 2018 WHO’s statistical reports show that 18.1 million new cancer cases have been reported and 9.8 million people have died because of cancer. In modern times, products with
herbs including in their composition are being used for the treatment of cancer. We use Mongolian traditional medical herbs as
a treatment in lots of disorders with great results. Therefore, we
have compiled researches made on “Ranunculus repens.L”’s
effects and aim to define its future research direction. Methods
Research works made on “R.repens.L” before have been used as
a foundation and a descriptive research method has been used
for the research. Results The chemical components of this family included several representative metabolic groups: alkaloids,
ranunculin, triterpenoid saponin, and diterpene alkaloids and in
vitro, in vivo research results show that it has anti-cancer effects.
17 genera of Ranunculaceae have been found to have anti-cancer
effects. In traditional Chinese medicine, 13 types of Ranunculaceae are used in heat-clearing and detoxification, 7 types in
swell-reducing and detoxification, 13 types in stomach ulcers,
and cancer. While some species of Ranunculaceae stops the cell
cycle which causes cancer cell’s programmed death (apoptosis),
some species of Ranunculaceae have effects such as: stimulating
immune reaction or stopping cell divisions, suppressing blood
supply and cancer metastasis, lowering anti-cancer medication
resistance. Conclusions The results show that the Ranunculaceae plant family has an effect on stopping cancer growth.
Therefore, we have to make research оn R.repens. L and its effect
on cancer in the microbiological level to understand thoroughly.
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Association of cyclinD1 G870A polymorphism with
esophageal cancer risk in north east indian population
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Introduction Development of esophageal cancer is a complex
and a multifactorial process which involves several risk factors
like smoking, drinking, betel quid, micronutrient deficiency and
exposure to dietary carcinogens etc. This study was conceived
to investigate polymorphism of CCND1, G870A, association
with risk of esophageal cancer in North East Indian population.
Material & Methods Two Hundred Esophageal cancer patients
and two hundred thirty healthy controls were enrolled. Genomic
DNA was extracted from 200 µl of whole blood using QiaAmp
DNA Blood Mini Kit. The CCND1 A870G genotyping was
accomplished by the PCR –RFLP method. The primers used to
amplify the 167 bp fragment of CCND1 gene at the junction of
exon 4/intron 4. Results The overall Cyclin D1 (G870A) genotype distribution among esophageal cancer cases (A/A=61.5%,
A/G=23.0%, G/G=15.0%) was statistically significantly different from the healthy controls (A/A=27.8%, A/G=48.3%, G/
G=23.9%) (p < 0.0001). A/A genotype was found to be more
frequent among cases while A/G genotype among controls. Subjects with genotype A/A carried a risk of 3.5 (95% CI 2.1, 6.2,
p < 0.0001) times for developing esophageal cancer compared
to G/G genotype, While a reduced risk was observed for A/G

Amplification of transglutaminase 2 enhances tumorpromoting inflammation in gastric cancers
Jaeik Oh, Sung-Yup Cho
1
Department of Internal medicine, Seoul National University
College of Medicine, Seoul, Korea, 2Department of Biochemistry and Molecular Biology, Seoul National University College of
Medicine, Seoul, Korea
Tumor-promoting inflammation is a hallmark of cancer and is
highly associated with tumor progression, angiogenesis, and
metastasis. Tumor-associated macrophages (TAMs) are major
drivers of tumor-promoting inflammation, but due to the complexity of the tumor microenvironment, the detailed regulatory
mechanisms are still under investigation. Here, we investigated
a novel role for transglutaminase 2 (TGM2) in the development
of tumor-promoting inflammation and recruitment of TAMs to
gastric cancer (GC) tissues. When estimated by array comparative genomic hybridization and droplet digital PCR, the copy

144

Poster Presentations
Han Gyul Yoon1, Dongryul Oh1,*, Yong Chan Ahn1, Jae Myoung
Noh1, Hongryull Pyo1, Won Kyung Cho1, Jong-Mu Sun2, Hong
Kwan Kim3, Jae Ill Zo3 and Young Mog Shim3

genotype compared to G/G genotype (OR 0.78, 95%CI, 0.4-1.4).
Conclusion Our current study has shown that in North-East
Indian population high risk of developing esophageal cancer was
found among A/A genotype compared to combination of A/G and
G/G genotype.
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3
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GDF15 promotes EMT and metastasis in gastric cancer
by upregulating TGF-β1/Smad2/3 signaling

Purpose In our previous study, we found that skeletal muscle index (SMI) change < −10.0%/50 days (“excessive skeletal muscle
loss”) during neoadjuvant concurrent chemoradiotherapy (NACRT) was significantly related to overall survival and recurrence
free survival. This study aimed to investigate the performance of
machine learning-based models which predict the excessive skeletal muscle loss during NACRT in esophageal cancer patients.
Methods We randomly split 232 patients into the training (70%)
and test (30%) datasets for 1000 times. Thereafter, we used five
different machine learning algorithms—k-nearest neighbor,
naive bayes, logistic regression (LR), support vector classifier
(SVC), and an ensemble model of LR and SVC—to predict the
excessive skeletal muscle loss. Five different variables were used
as the input parameters, including the relative change amount of
body weight, albumin, prognostic nutritional index, neutrophilto-lymphocyte ratio, and platelet-to-lymphocyte ratio during NACRT. Results The ensemble model of LR and SVC showed the
highest area-under-the-curve (AUC) value among all the other
machine learning models (AUC=0.812, 95% confidence interval
[CI]: 0.712-0.897). The ensemble model that incorporated the
weight data and the laboratory test results showed a higher AUC
value than the model using the weight data alone (0.806, 95% CI
0.699-0.894) and the model using the laboratory test results alone
(0.713, 95% CI 0.594-0.820). In the bootstrapping method, these
improvements to the AUC values were all statistically significant
(p < 0.001). Conclusions This study indicates the potential of
machine learning models for the prediction of excessive skeletal
muscle loss during NACRT in esophageal cancer patients.

Mina Joo1,3, Hyo Jin Lee1,2, Jin-Man Kim1,3
1
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of Medicine, Daejeon, Korea, 2Department of Internal Medicine,
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Korea, 3Department of Pathology, Chungnam National University College of Medicine, Daejeon, Korea
Purpose The Growth differentiation factor 15 (GDF15) is a
member of the TGF-β superfamily, and evidence suggests that a
substantial amount of GDF15 is expressed in various human cancers. In this study, we investigated the functional role of GDF15
and the underlying molecular mechanism of disease progression
in gastric cancer. Methods We used AGS and SNU216 gastric
cancer cell lines and established a stable cell line of overexpressing GDF15. Migration and invasion assays were performed as
collagen or matrigel coated transwell plates. Cell motility was
performed scratch wound healing assay. Immunoblot analyses
were performed for detection of various protein expressions.
Using tissue microarray, we performed immunostaining for
GDF15 in 132 cases of gastric cancer and analyzed the clinicpathological parameters. Results Overexpression of GDF15 significantly enhanced wound healing, cell migration, invasion and
motility compared with their controls. In contrast, knockdown of
GDF15 thorough siRNA decreased the metastatic ability. GDF15
overexpression also induced EMT through binding to TGF-β
receptor to activate Smad2/3 pathways. 66 cases of high GDF15
expression (50%) was significantly associated with depth of
invasion (T status; P=0.002), lymph node involvement (N status;
P=0.003), and higher stage III/IV (P=0.01). High GDF15 expression has also been associated with poor prognosis. Conclusions In conclusion, GDF15 increase the migratory, invasive and
motility capability of SNU216 and AGS cells in vitro, and was
involved in poor prognosis of patients and overall survival. These
results suggested that GDF15 can be a potential therapeutic target
in advanced gastric cancer.
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activity is related to the progression of various cancers. In gastric cancer (GC), the relationship between the loss of PTEN protein expression and various genetic alterations remains unclear.
The effects of microsatellite instability (MSI), Epstein-Barr
virus (EBV), HER2 overexpression, and PD-L1 expression on
PTEN mutation has not been fully explored. Methods We performed comprehensive cancer panel tests with a cohort of 322
tumor samples from patients with advanced GC. Immunohistochemistry for PTEN protein was performed in all cases, and the
loss of protein expression was defined as a complete absence of
nuclear staining. Results In total, 34 cases (10.6%) had pathogenic PTEN mutations, of which 19 (55.9%) showed PTEN protein loss. The most common PTEN variants associated with protein loss were p.R130 (n=4) followed by p.R335, p.L265fs, and
deletions (n=2). All the ten nonsense mutations identified in the
samples resulted in PTEN inactivation. In the remaining 288 GC
cases with wild-type PTEN, protein loss was found in 35 cases
(12.2%). Thus, PTEN mutations were significantly associated
with PTEN protein loss (p=5.232e-10), high MSI (p=3.936e-08),
and EBV-positivity (p=0.0071). Conclusions Our results demonstrate that loss-of-function mutations in PTEN are a frequent
genetic mechanism of PTEN inactivation in GC.

Purpose Malnutrition after gastrectomy is associated with poor
prognosis; however, no accurate model for predicting post-gastrectomy malnutrition exists. Hence, we conducted a retrospective study to develop a prediction model identifying gastric cancer
patients at high risk of malnutrition after gastrectomy. Method
Gastric cancer patients who underwent curative gastrectomy with
more than one weight measurement during a 3-year follow-up
period were included. Malnutrition was defined as body mass
index (BMI) < 18.5 kg/m2 according to the European Society of
Clinical Nutrition and Metabolism diagnostic criteria. BMI-loss
pattern was analyzed using a group-based trajectory model. The
prediction model for malnutrition 6 months after gastrectomy
was developed based on the significant risk factors and validated
using bootstrap samples. Results Overall, 1,428 patients were
examined. The BMI-loss trajectory model showed significant
BMI loss at 6 months after gastrectomy. Severe BMI loss (mean
22%; n=109) was significantly associated with the elderly, female
sex, higher preoperative BMI, advanced cancer stage, open surgery, total gastrectomy, Roux-en-Y reconstruction, and adjuvant
chemotherapy (all, P < 0.05). Malnutrition 6 months after gastrectomy was observed in 152 (11.8%) of 1,287 patients. Preoperative BMI, sex, and type of operation were included in the final
prediction model as predictive factors (P < 0.05). The C-index
(95% confidence interval) of the developmental set and bootstrap
validation of the prediction model was 0.91 (0.89-0.94) and 0.90
(0.88-0.93), respectively. Conclusion The prediction model for
the possibility of malnutrition 6 months after gastrectomy was
accurately developed with three independent risk factors: low
preoperative BMI, female sex, and total or proximal gastrectomy.
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Pulsatilla bungeana L. studies on the effects of plants
on gastric cancer
Batjargal A, Khaliun B, Narankhuu R, Tserentsoo B, Tserendagva D
Mongolian National University of Medical Sciences(MNUMS),
Ulaanbaatar, Mongolia
Purpose Integrate studies on biologically active compounds in
Pulsatilla bungeana L and other Pulsatilla and their anti-gastric
cancer effects. Methods Other researchers have studied the
active ingredients of Pulsatilla plants and their anti-cancer
effects using the survey method as a source material. Results According to a joint study (2017) by researchers at Gunma University, Japan, and the MNUMS, Mongolia, Pulsatilla bungeana L.
extracts inhibited the growth of cancer cells such as H23, H441,
A5PC1, and TE15 at a dose of 250-500 μg/ml at 80-90%.
According to R. Narankhuu’s (2018) study, “Effects of Hot
Natured Three Herbs’s on Gastric Cancer (AGS) Cells”, ethanol
extract of Pulsatilla bungeana L. were compared with the control group (p < 0.01) has been shown to be effective in inhibiting the growth of gastric cancer cells (AGS) and reducing the
rate at which cancer cells migrate. A study by Da-Cheng Hao
of China on the “Anticancer Chemodiversity of Ranunculaceae
Medicinal Plants” (2017) found that saponins in plants belonging
to this genus often act against cancer by inhibiting cell cycles and
stimulating apoptosis. It has been found that Pulsatilla, which
belongs to this genus, contains more saponins. Scientists Li Ming
Xu and others have studied (2017) an active molecule from Pulsatilla saponin A, induces apoptosis and inhibits tumor growth of
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Purpose Inactivation of phosphatase and tensin homolog
(PTEN) is caused by multiple mechanisms and loss of PTEN
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human colon cancer cells without or with 5-FU. Qiang Liu and
others also found that Pulsatilla saponin A, an active molecule
from Pulsatilla chinensis, induces cancer cell death and inhibits
tumor growth in mouse xenograft models. Conclusions Pulsatilla Bungeana L. is rich in saponins, a biologically active substance that inhibits gastric and other cancer cells.

Graduate School of Medicine, Osaka, Japan, 2Department of
Gastroenterological Surgery, Osaka City University Graduate
School of Medicine, Osaka, Japan, 3Cancer Center for Translational Research, Osaka City University Graduate School of Medicine, Osaka, Japan, 4Department of Molecular Pathology, Tokyo
Medical University, Tokyo, Japan
Purpose The aim of study is to identify the characteristic driver
gene of diffuse-type gastric cancer (DGC). Methods We examined the genomic landscape of six human DGC cell lines of
OCUM-1, OCUM-2M, OCUM-8, OCUM-9, OCUM-12, and
OCUM-14, using multiplex gene panel testing by next-generation sequencing. The expression level of serine threonine
kinase 11/liver kinase B1 (STK11/LKB1) in 708 gastric cancers
was examined immunochemically, and the correlations between
STK11/LKB1 expression and clinicopathologic features of gastric cancer were analyzed. Results In this study, the nonsynonymous mutations of STK11/LKB1 gene were detected in OCUM12, OCUM-2M, and OCUM-14 among the six DGC cell lines.
Capillary sequencing analysis confirmed the nonsense or missense mutation of STK11/LKB1 in the 3 cell lines. Western blot
analysis showed that LKB1 expression was decreased in OCUM12 cells and OCUM-14 cells harboring STK11/LKB1 mutation.
The mammalian target of rapamycin (mTOR) inhibitor significantly inhibited the proliferation of OCUM-12 and OCUM-14
cells. The correlations between STK11/LKB1 expression and
clinicopathologic features of gastric cancer were examined using
708 primary gastric carcinomas by immunochemical study. The
low STK11/LKB1 expression group was significantly associated
with DGC, high invasion depth, and frequent nodal involvement,
in compared to the high STK11/LKB1 expression group. Conclusions Our study demonstrated that STK11/LKB1 mutation
might be responsible for the progression of DGC, and suggested
that mTOR signaling by STK11/LKB1 mutation might be one of
therapeutic targets for patients with DGC.

P114
Quantitation of ligand is critical for ligand-dependent
MET signaling activation and determines MET-targeted
therapeutic response in gastric cancer
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Lee*
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Purpose Despite the promising preclinical antitumor activity
of mesenchymal–epithelial transition factor (MET)-targeting
therapies, most clinical trials have failed. We introduced a new
concept of quantitation of stroma-induced hepatocyte growth factor (HGF) to assess the actual MET signalling activity in gastric
cancer (GC). Methods We treated serially diluted HGF and conditioned media (CM) from cancer-associated fibroblasts (CAFs)
on low MET-expressing cancer cells and investigated the phenotypical and signalling changes. Stromal proportion and MET
expression in GC samples were assessed, and gene set enrichment
analysis (GSEA) from the public database was performed. The
antitumor effect of anti-MET treatment was examined, especially
when cancer cells were activated in a ligand-dependent manner.
Results Relatively high doses of HGF or high-concentrated
CM fully activated MET signalling cascades and promoted cell
proliferation/invasion. High stromal proportion denoted worse
patient survival in MET-positive GCs than in MET-negative
ones. GSEA showed that the gene sets regarding proliferation,
migration, and CAF as well as MET pathway signature were
enriched in simultaneously MET- and HGF-positive samples.
Sufficient ligand-dependent MET signalling activation increased
the sensitivity to crizotinib. Conclusions We conclude that
patients whose tumours have a high stromal proportion and at
least low MET expression may benefit more from MET-targeted
therapies.

P116
TMEscore: Tumor microenvironment evaluation predicts anti-PD-1 response of metastatic gastric cancer
Dongqiang Zeng1, Jiani Wu1, Zilan Ye1, Rui Zhou1, Gaofeng
Wang2, Jianhua Wu1, Xiaoxiang Rong1, Chunlin Wang1, Huiying Sun1, Jianping Bin3, Yulin Liao3, Min Shi1, Nailin Li4, Kyoung-Mee Kim5, Wangjun Liao1,*
1
Department of Oncology, Nanfang Hospital, Southern Medical
University, Guangzhou, Guangdong, P. R. China, 2Department
of Oncology, Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou, China, 3Department of Cardiology, Nanfang
Hospital, Southern Medical University, Guangzhou, Guangdong,
P. R. China, 4Karolinska Institute Department of Medicine-Solna, Clinical Pharmacology Group, Karolinska University Hospital-Solna, Stockholm, Sweden, 5Department of Pathology and
Translational Genomics, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

P115
Serine threonine kinase 11/liver kinase B1 mutation in
sporadic diffuse-type gastric cancer cells
Sadaaki Nishimura1,2,3, Masakazu Yashiro1,2,3,*, Yurie Yamamoto2,3, Atushi Sugimoto1,2,3, Shuhei Kushiyama1,2,3, Shingo
Togano1,2,3, Kenji Kuroda1,2,3, Tomohisa Okuno1,2,3, Yoshiki
Murakami4, Masaichi Ohira2
1
Molecular Oncology and Therapeutics, Osaka City University

147

46th Annual Meeting of Korean Cancer Association & 6th International Cancer Conference

Purpose With the aim of identifying determinants of response
to ICBs, we performed molecular characterization of tissues
from 61 patients with metastatic gastric cancer (mGC) who were
treated with pembrolizumab as salvage treatment in a prospective phase 2 clinical trial (NCT02589496). Methods TMEscore,
which was previously established to quantify the tumor microenvironment (TME), was used to estimated TME of pretreatment
specimens. Moreover, the predictive value of TMEscore in mGC
was systematically explored, as well as its correlation to immune
phenotypes, biological characteristics, and molecular subtypes.
Additional ACRG and TCGA multi-omics data were applied
to validate the aforementioned results. Results We established an open-source R package (https://github.com/DongqiangZeng0808/TMEscore) to evaluate the TME of GC patients. By
applying ROC curve analysis, the TMEscore was found to be
the best predictive biomarker (TMEscore: AUC=0.891; CPS:
AUC=0.830; TMB: AUC=0.672; MSI status: AUC=0.708; EBV
status: AUC=0.727; respectively). TMEscore accurately identify EBV infectious and MSI-H patients which associated with
increased immune activity and were reported to benefit from
ICBs of GC in this clinical trial and TCGA-ACRG meta cohort
(AUC=0.895 and 0.883, respectively). Conclusions These findings indicate that the assessment of TMEscore via high throughput-sequencing and PCA algorithm provides a robust biomarker
for the selection of GC patients who may derive greater benefit
from pembrolizumab. Our data also suggest that TMEscore may
be a more accurate predictive biomarker than TMB, MSI and
EBV status, and this resource may help facilitate the development of precision immunotherapy.

Purpose T-DXd is an antibody-drug conjugate composed of an
anti-HER2 antibody, cleavable tetrapeptide-based linker, and
topoisomerase I inhibitor. DESTINY-Gastric01 (NCT03329690)
is an open-label, randomized, phase 2 study in HER2-positive
advanced gastric cancer (GC). Methods Patients with centrally
confirmed HER2+ (IHC 3+ or IHC 2+/ISH+) GC progressed on
≥ 2 prior therapies, including trastuzumab, were randomized 2:1
(T-DXd 6.4 mg/kg q3w or physician’s choice [PC] irinotecan or
paclitaxel). The primary endpoint was objective response rate
(ORR) by independent central review. Secondary endpoints were
confirmed ORR, overall survival (OS), progression-free survival
(PFS), duration of response (DOR), and safety. Results Of 187
Korean and Japanese patients, 125 received T-DXd and 62 PC
(55 irinotecan; 7 paclitaxel). Patients had a median of 2 prior
therapies and 44.4% had ≥ 3. ORR was 51.3% (T-DXd) vs 14.3%
(PC), P < 0.0001; confirmed ORR was 42.9% vs. 12.5% (P <
0.0001); OS was significantly prolonged with T-DXd (mOS 12.5
vs. 8.4 mo, HR, 0.59; 95% CI, 0.39-0.88; P=.0097; pre-specified
O’Brien-Fleming boundary, P=0.0202); mPFS, 5.6 vs. 3.5 mo
(HR, 0.47 [95% CI, 0.31-0.71]; P=0.0003); mDOR, 11.3 vs. 3.9
mo. The most common grade (G) ≥ 3 AEs (T-DXd, PC) were
neutrophil count decreased (51.2%; 24.2%), anemia (37.6%;
22.6%), and white blood cell count decreased (20.8%; 11.3%).
There were 12 patients (9.6%) with T-DXd–related interstitial
lung disease (2 G3, 1 G4, no G5) and 1 with drug-related death
(pneumonia [non-ILD] in T-DXd arm). Conclusions T-DXd
demonstrated statistically significant and clinically meaningful
improvements in ORR and OS compared with standard chemotherapies in HER2+ advanced GC.
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Trastuzumab deruxtecan (T-DXd; DS-8201) in patients
with HER2-positive advanced gastric or gastroesophageal junction adenocarcinoma: A randomized, phase 2,
multicenter, open-label study (DESTINY-Gastric01)

Tumor mutation burden can be a good biomarker for
chemotherapy responsiveness and long-term survival
in gastric cancer
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Background High tumor mutation burden (TMB) is an emerging biomarker of sensitivity to immune checkpoint inhibitors in
various cancer. However, clinical characteristics and prognostic
significance of TMB have not been elucidated yet. This study
aims to delineate the clinical usefulness of TMB in gastric cancer. Methods 36 gastric cancer patients who have underwent
gastrectomy were included in this studies. All tumor and normal gastric fresh frozen tissue from them were collected. Whole
exome sequencing (WES) was processed and TMB, in silico MSI
(microsatellite instability), DNA polymerase gene mutation and
DNA mismatch repair gene (MMR) mutation were analyzed. For
chemotherapy responsiveness and long-term survival analysis,
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21 patients who underwent curative gastrectomy and complete
follow-up were enrolled. Fischer exact test, Mann-Whitney U
test, multiple logistic regression and Kaplan-Meier test with Cox
regression analysis were used for statistical analysis. Results
All patients were divided to high TMB (TMB-H, median 20.7)
and low TMB (TMB-L, median 7.7) by the median value of TMB
(12.5). Almost all parameters (age, sex, smoking, alcohol, location, differentiation, tumor size, T stage, N stage, TNM stage,
lympho-vascular invasion, perineural invasion, HER2 expression,
neutrophil-lymphocyte ratio, chemotherapy treatment. However,TMB-H group showed better chemotherapy response (P=0.03)
and lower recurrence (P=0.06). TMB-H showed longer diseasefree survival (DFS) (P=0.03) and independent prognostic factor
(P=0.03, HR 21.4 (1.39-329). In addition, MSI was well matched
with in silico MSI genotyper and DNA polymerase gene was well
correlated TMB (P < 0.01). Conclusions TMB can be a good
predictive biomarker for chemotherapy responsiveness and prognostic marker for DFS in gastric cancer patients.

P121
Mapping of lymph node metastasis from esophageal
carcinoma after the neo-adjuvant therapy: A retrospective clinical study
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Purpose Neo-adjuvant therapy has been widely used in clinical applications for esphageal cancer patients. But the strategy of preoperative clinical treatment selection for patients with
regional lymph node metastasis is still controversial. The purpose
of this study was to retrospectively analyze the effects of different neoadjuvant therapy approaches for lymph node metastasis
of esophageal squamous cell carcinoma. Methods This study
retrospectively analyzed patients with esophageal squamous
cell carcinoma treated in our department from January 2013 to
December 2019. 654 patients received direct surgery and 158
patients received two-cycle platinum-based neoadjuvant chemotherapy; 162 patients Receive 40Gy concurrent chemoradiotherapy. All patients underwent radical resection of esophageal
cancer with two fileds lymph node dissections. Results The pCR
rate after neoadjuvant chemotherapy was 12.7%, and 45.61% in
neoadjuvant chemoradiotherapy. The rate of lymphatic metastasis in the upper mediastinum was 22.39% in surgery-only group,
19.40% in the middle mediastinum, 13.43% in the lower mediastinum, 31.34% in the abdominal cavity. In neoadjuvant chemotherapy group, it was 35.90% in the upper mediastinum, 17.54%
in the middle mediastinum, 5.26% in the lower mediastinum, and
28.82% in abdominal cavity. In neoadjuvant radiotherapy group,
the metastatic mediastinal lymphatic metastasis rate was 17.54%
in the upper mediastinum, 1.75% in the middle mediastinum,
7.02% in the lower mediastinum, and 21.05% in abdominal cavity. Conclusion The regional lymph node metastasis rate was
reduced after both of the two neo-adjuvant treatments. And the
pCR rate from neoadjuvant chemoradiotherapy group was significantly higher. Meanwhile, the rate of metastatic mediastinal
lymph nodes was lower after treatment. These results indicate
that neoadjuvant chemoradiotherapy is a more effective for
patients with multiple lymphatic metastases.

P119
Adenocarcinomas of the esophagogastric junction clinicopathological characteristics
Szodorai Rita1, Jung Ioan1,*, Banias Laura1,*, Bara Tivadar2,*,
Fulop Zsolt2,*, Simu Patricia3,*, Kovacs Zsolt1,*, Gurzu Simona1,*
1
Department of Pathology, ”George Emil Palade” University of
Medicine, Pharmacy, Science and Technology of Târgu Mureș,
2
Department of Surgery, ”George Emil Palade” University of
Medicine, Pharmacy, Science and Technology of Târgu Mureș,
3
Department of Radiology, ”George Emil Palade” University of
Medicine, Pharmacy, Science and Technology of Târgu Mureș
Our objective is to report two consecutive cases of aggressive
esophagogastric junction (EGJ) adenocarcinomas, diagnosed in
our department, based on the current WHO criteria. Both cases
presented similar clinicopathological characteristics: male patients (first case: 63 years old and second case: 54 years old, both
hospitalized for feeding difficulties and weight loss), with ulceroinfiltrative tumors involving the EGJ. The first tumor was diagnosed as poorly-differentiated adenocarcinoma in stage pT3N2,
while the second was a moderately-differentiated adenocarcinoma staged pT4aN2. Immunohistochemical (IHC) reactions
were performed to determine the IHC-based tumor molecular
subtypes: tumor cells from both adenocarcinomas expressed
E-cadherin and ß-catenin in the tumor center and in the invasion
front, corresponding to an epithelial subtype. Both tumors diffusely expressed (> 50%) the p53 IHC marker and were HER2negative. In conclusion, EGJ adenocarcinomas represent aggressive tumors of the digestive tract, often diagnosed in late stages.
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ASXL1 regulates AR activity in prostate cancer cells
MinKuk Joo, Nackhyoung Kim, Hyeon Ho Heo, HyeSook
Youn, Ui-Hyun Park, Soo-Jong Um*
Department of Bioscience and Biotechnology, Sejong University,
Seoul, Korea
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Purpose Prostate cancer(PC) is one of the most common cancer among men in developed countries. Early stage of PC can
be treated by inhibition transcriptional activation of androgen
receptor(AR). However, effective treatments for patients in late
stage have not been established. To develop a therapeutic strategy, a novel transcriptional regulatory mechanism of AR needs to
be investigated. Additional sex combs-like1 (ASXL1) is a transcriptional co-regulator and recruits epigenetic modifiers such
as Polycomb repressive complex2 and trithorax-group. ASXL1, through its nuclear receptor box domain, interacts with
nuc-leic hormone receptors including retinoic acid receptor and
estrogen receptors. Here, we investigated a novel molecular biology of ASXL1 and AR, and their transcriptional mechanism in
PC. Methods Interaction of ASXL1 and AR was confirmed by
Immunoprecipitation(IP) and GST-pull down assay. ARE luciferase assay revealed transcriptional regulation of AR by ASXL1.
ASXL1 was overexpressed in LNCap through lentivirus system.
Among AR target gene, KLK2, PSA, and TMPRSS2 expression
in ASXL1 overexpression was checked by quantitative PCR.
Results In 293T cell, interaction of Flag-ASXL1 and Myc-mAR
was confirmed by IP. Subsequent GST-pull down assay showed
direct interaction between NR box of ASXL and ligand binding domain of AR. Overexpression of ASXL1 enhanced ARE
response upon R1881 treatment in luciferase assay. The mRNA
levels of AR target genes(PSA, KLK2, and TMPRSS2) were
increased by ASXL1 overexpression in LNCap cells. Conclusion Overall, ASXL1 interaction with AR and their molecular
function on ARE-Luc might suggest a novel transcriptional regulatory mechanism in PC cells. As increased expression of ASXL1
up-regulated PSA, KLK2, and TMPRSS2 in mRNA level, further
study of ASXL1-AR would support to understand transcriptional
mechanism in PC and suggest a novel therapeutic target.

In non-resistant SKOV3, delayed DNA damage response and
repair was observed in response to carboplatin-induced genotoxic
stress, whereas normal ovarian surface epithelial cells displayed
relatively faster recruitment and dissociation of gH2AX at the
sites of DNA double strand break. Interestingly, carboplatinresistant SKOV3 showed the high levels of gH2AX foci formed
at the basal level and the significant levels of gH2AX foci were
remained even after the recovery time suggesting that DNA damage response and repair machinery was severely attenuated with
carboplatin-resistance. Surprisingly, the expression levels of
XRCC4, a critical factor of non-homologous end joining (NHEJ)
DNA repair pathway, were significantly decreased in carboplatinresistant SKOV3 compared to non-resistant group, suggesting an
impaired NHEJ activity might play a key role in the resistance
to carboplatin treatment. Conclusions Our findings suggest that
attenuation of NHEJ DNA repair machinery mediated by resistance to genotoxic stress might be a critical cause of chemoresistance in patients with ovarian cancer.

P124
Classification of high-grade serous ovarian carcinoma
by epithelial-to-mesenchymal transition signature and
homologous recombination repair genes
Se Ik Kim1, Maria Lee1,*, Jeong-Sun Seo2
1
Department of Obstetrics and Gynecology, Seoul National
University College of Medicine, Seoul, Korea and 2Precision
Medicine Center, Seoul National University Bundang Hospital,
Seongnam-si, Gyeonggi-do, Korea
Purpose To investigate molecular characteristics of high-grade
serous ovarian carcinoma (HGSOC) through integrative analysis
of whole exome sequencing (WES) and RNA sequencing (RNAseq) data. Methods We analyzed blood samples and primary
cancer tissues, retrieved from Seoul National University Hospital (SHUH) Human Biobank, that were initially collected from
women diagnosed with HGSOC between 2013 and 2016. In
total, 20 patients were enrolled: 5 with germline BRCA1 mutations, 5 with germline BRCA2 mutations, and 10 with germline
wild-type BRCA1/2 genes. We performed WES and RNA-seq
on 20 fresh frozen, primary ovarian cancer tissues and matched
blood samples, enabling comprehensive genomic and transcriptomic characterization of HGSOC. Results HGSOC samples,
which were initially divided into two groups by the presence
of germline BRCA1/2 mutations, genomically showed mutually exclusive mutational patterns. Implementation of RNA-seq
and application of epithelial-to-mesenchymal transition index
(EMT-index) onto the HGSOC samples revealed that they can be
divided into two subtypes; mesenchymal-type HGSOC and homologous recombination repair (HRR)-activated-type HGSOC.
Mesenchymal-type HGSOC had worse survival outcomes than
HRR-activated-type HGSOC. By applying EMT-index to other
large-cohorts of HGSOC, we confirmed that EMT-index can be a
novel prognostic marker for HGSOC. Conclusions We charac-

P123
Chemoresistance severely impairs DNA damage response and repair machinery in ovarian cancer
Min-Ji Yoon1, Hwijae Cha1 and Youn-Jung Kang1,2,*
1
Department of Biomedical Science, School of Life Science,
2
Department of Biochemistry, School of Medicine, CHA University
Purpose Ovarian cancer is most deadly gynecologic malignancies worldwide. Despite chemotherapy is required as the most
standard strategy for ovarian cancer treatment, survival rates are
very low largely because of high levels of recurrence due to resistance to conventional surgical and genotoxic chemotherapies.
Methods To establish of the carboplatin-resistant ovarian cancer cell line, SKOV3 was continuously treated with carboplatin
over 3-6 months. The status of carboplatin-induced DNA damage
response and repair was measured using Immunofluorescence
staining and qRT-PCR. Results Carboplatin-resistance induces
morphological alterations and promotes the rates of proliferation and migration of SKOV3 compared to non-resistant cells.
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terized the genomic and transcriptomic landscape of 20 Korean
patients with HGSOC. We identified EMT-index as a potential
prognostic biomarker for HGSOC. Genes related to EMT-index
can be therapeutic targets for the treatment of HGSOC.

P126
Effect of waiting time from pathological diagnosis to
definitive concurrent chemoradiation (CCRT) for cervical cancer on overall survival

P125

Hie Jun Yeo1,*, Kyoung Won Noh1,*, Chel Hun Choi1, Tae-Joong
Kim1, Jeong-Won Lee1, Byoung-Gie Kim1, Duk-Soo Bae1, Won
Kyung Cho2, Won Park2, Yoo-Young Lee1,*
1
Division of Gynecologic Oncology, Department of Obstetrics
and Gynecology, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, Korea, 2Department of
Radiation Oncology, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, Korea

Comparison of PARP inhibitors responses in both monolayer (2D) and three-dimensional (3D) cultures using
ovarian cancer cell lines as a preliminary experiment on
ovarian cancer patient-derived organoid models
Jin-Sun Ryu1, Hyun-Jin Kim2, Yun-Hee Kim3,4, Ha-Young
Kim2, Myong Cheol Lim5,6, Sun-Young Kong1,3,7,*
1
Division of Translational Science, Research Institute, National
Cancer Center, Goyang, Gyeonggi-do, Korea, 2Center for Breast
Cancer, Hospital, National Cancer Center, Goyang, Gyeonggido, Korea, 3Department of Cancer biomedical science, Graduate
school of Cancer science and Policy, Goyang, Korea, 4Division
of Convergence Technology, Research Institute, National Cancer
Center, Goyang, Korea, 5Center for Gynecologic Cancer, Hospital, National Cancer Center, Goyang, Gyeonggi-do, Korea,
6
Division of Tumor Immunology and Center for Clinical Trial,
Research Institute, National Cancer Center, Goyang, Gyeonggi-do, Korea, 7Department of Laboratory Medicine, Hospital,
National Cancer Center, Goyang, Gyeonggi-do, Korea

Objective This study aimed to evaluate the effect of waiting
time, from diagnosis to initiation of definitive concurrent chemoradiation (CCRT), on overall survival in cervical cancer patients.
Methods Patients with cervical cancer who were diagnosed with
definitive CCRT between 2000 and 2017 were retrospectively
reviewed. Time from pathological diagnosis to definitive CCRT
was analyzed both as a continuous variable (per day) and as a
categorical variable in 2 groups (Group 1 ≤ median, Group 2 >
median). Patients with a waiting time of more than 60 days were
excluded. Results The median waiting time was 14 days (0-60).
There were differences between Group 1 and Group 2 in age and
type of chemotherapy. However, no significant difference was
found in the FIGO stage, cell type, or the number of cycles of
chemotherapy received during CCRT. A longer waiting time was
associated with poorer overall survival on the Kaplan-Meir curve
(Group 1 vs. Group 2, P=0.042). On multivariate analysis, intervals as either a continuous variable (HR; 1. 023, 95% CI; 1.0061.040, P=0.007) or a categorical variable (HR; 1.513, 95% CI;
1.073-2.134, P=0.018), FIGO stage, cell type, and the number of
cycles of chemotherapy received during CCRT were significant
independent prognostic factors for overall survival. Conclusions
A longer waiting time from pathological diagnosis to definitive
CCRT was associated with worse overall survival. Our findings
suggest that an effort to minimize waiting times should be made
in cervical cancer patients who are candidates for CCRT.

Purpose PARP (poly(ADP)-ribose polymerase) inhibitors (PARPi) are used to treat advanced ovarian cancer, after chemotherapy has been tried. Despite the benefits of PARPi, 40-70% of
BRCA1/2 mutated ovarian cancers fail to respond to PARPi.
Here, we compared in vitro response to PARPi, both in monolayer and three-dimensional (3D) cultured ovarian cancer cell
lines as a preliminary study for interpreting the ovarian cancer
patient-derived organoids (PDO). Methods We investigated the
genomic data from the database (Cancer Cell Line Encyclopedia,
Cellosaurus) to characterize the homologous recombination deficiency (HRD). The cytotoxicity of olaparib, niraparib, and rucaparib was examined using 7 cell lines. SNU-8, OVCAR-3, and
SNU-840 were also cultured in 3D using matrigel, to test their
sensitivity to PARPi. Results Caov-3 has a frameshift mutation
(p.K1903fs) for ATM, and was the most sensitive to PARPi than
that of other cell lines. SNU-251 was resistant to olaparib even in
the presence of the BRCA1 stop-gained mutation (p.Trp1815*),
but was sensitive to niraparib and rucaparib. IC50 values of SNU8, OVCAR-3, and SNU-840 were mostly higher in 3D culture
than in 2D after PARPi treatment. We will further test the sensitivity to PARPi after 3D culture for additional cell lines. Conclusions We have compared the response to PARPi in ovarian
cancer cell lines based on both 2D and 3D culture. Based on these
cell line data, we will study the response to PARPi in PDO models. (This work was supported by the National Research Foundation of Korea grant, funded by the Korean government (MSIT)
[2020R1A2C2010566 and 2020M3A9A5036362].)

P127
Genome-wide copy number alterations and losses of
heterozygosity in squamous cell carcinoma and adenocarcinoma tissues of Malaysian uterine cervix cancer
patients
Ravindran Ankathil1,*, ShingChng Tan2, Mohd Pazudin Ismail3,
Daniel Rosa Duski4, Nor Hayati Othman5
1
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151

46th Annual Meeting of Korean Cancer Association & 6th International Cancer Conference
cology, School of Medical Sciences, Universiti Sains Malaysia,
Kelantan, Malaysia, 4Department of Obstestrics and Gynaecology, Hospital Sultan Ismail, Johor Bharu, Malaysia, 5Department
of Pathology, School of Medical Sciences, Universiti Sains Malaysia, Kelantan, Malaysia

therapy between November 2017 and May 2020. We excluded
patinets who were enrolled in clinical trials. Through the review
of patients’ medical records, clinico-pathologic characteristics,
and response data were collected. Tumor response was evaluated
by both the RECIST v1.1 and iRECIST guidelines. Results In
total, 59 patients were included in this analysis (41 for pembro
and 18 for nivo). Mean patient age was 57.6 years, and median
treatment lines and cycles for pembro/nivo were 5 (range, 3-9)
and 4 (range, 1-28), respectively. Pembro/nivo treatment was still
ongoing in 6 patients. Among 35 patients who showed progressive diseae (PD) by RECIST v1.1, 14 (40.0%) patients stopped
pembro/nivo without imaging F/U, while 21 patients (60.0%)
were regarded as iUPD by iRECIST and continued pembro/nivo
with imgaing F/U. Overall, objective response rate was 8.5%
and median progression-free survival (PFS) was 3.0 months,
however, these values further decreased to 6.8% and 1.9 months,
respectily, when RECIST v1.1 was strictly applied. Conclusions
Adoption rate of iRECIST in patients with recurrent gynecologic
cnacer was 60.0%. Our study results demonstrate necessity of imaging follow-up for confirmation of response, rather than direct
discontinuation of the drugs, as recommended by the iRECIST.

Purpose Squamous cell carcinoma (SCC) and adenocarcinoma
(ADC) of the uterine cervix originate from different cell types
and through different oncogenicmechanisms. Methods The present study aimed to characterize the differences in genome-wide
copy number gains (CN gains), copy number losses (CN losses)
and losses of heterozygosity (LOHs) in paired cancerous and
non-cancerous tissues of 43 SCC patients and 21 ADC patients
using CytoScanTM HD microarray. Results Commonest recurrent
genomic loci containing these altertions were consistently higher
in SCC compared to ADC (CN gains 563 vs. 364, CN losses
420 vs. 325, LOHs 293 vs. 105) although extensive overlapping
between these genomic regions were observed. The commonest recurrent CN gains in SCC were at 3q21.3 (58.1%), 10q26.3
(55.8%) and 5p15.33 (51.2%) while those in ADC were at
10q26.3 (52.4%), 8q24.3 (52.4%) and 20q13.3 (33.3%). For CN
losses, the most commonly altered loci were 11p11.12(67.2%),
Xp11.1(55.8%), and 7p11.2 (41.9%) in SCC and 11p11.12
(57.1%), Xp11.1 (47.6%), 5p11 (38.1%) and 7q11.23 (38.1%) in
ADC. Besides, for LOHs, the most common recurrent genomic regions in SCC were Xq11.1 (93.0%), Xq22.3 (55.8%), and
16p11.2 (41.9%), while those in ADC were Xq11.1(95.2%),
16p11.2 (57.1%), Xp11.23 (57.1%) and Xq22.3 (57.1%). Conclusions We demonstrated that there were sliight differences in
the tumorous genomic alteration profiles of SCC and ADC of the
uterine cervix , although the two cancer histopathologies share a
large number of overlapping geenomic alteration loci.

P129
Metastatic prostate cancer mimicking a rectal cancer: a
case report
Alfredo V. Chua, Jr.1,*, Alvin Christopher S. Chu2, Ashraf A.
Tawasil3, Michael D. San Juan1
1
Division of Medical Oncology, Department of Medicine, University of the Philippines–Philippine General Hospital, Manila,
Philippines, 2Department of Laboratories, University of the Philippines–Philippine General Hospital, Manila, Philippines, 3Division of Gastroenterology, Department of Medicine, University of
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P128
Low adoption rate of iRECIST guidelines in recurrent
gynecologic cancer patients treated with immune checkpoint inhibitors

Prostate cancer, a common cancer in males worldwide, usually
presents with lower urinary tract symptoms. In rare cases, however, urinary symptoms may not be apparent, and patients can
present with gastrointestinal symptoms instead. Even rarer is the
involvement of non-regional lymph nodes such as the cervical
nodes. This is a case of a 50-year-old male who initially presented
with constipation and an enlarging left lateral neck mass without
any urinary symptoms. Further work-up revealed metastatic prostatic adenocarcinoma and the patient dramatically responded to
chemotherapy with docetaxel, androgen deprivation therapy, and
bone support therapy. This case highlights the importance of considering a prostate malignancy in a male patient presenting with
gastrointestinal symptoms and a neck mass even in the absence
of lower urinary tract symptoms. Serum PSA, and the pathologic
and immunohistochemistry testing are important to guide the clinician in making the correct diagnosis and treatment.

Se Ik Kim1, Wonkyo Shin2, Myong Cheol Lim2, Jae-Weon
Kim1,*
1
Department of Obstetrics and Gynecology, Seoul National University College of Medicine, 2Center for Uterine Cancer, Research Institute and Hospital, National Cancer Center
Purpose Two immune checkpoint inhibitors, pembrolizumab
(pembro) and nivolumab (nivo), have been permitted by the
Korean Food and Drug Administration in treatment of recurrent
gynecologic cancers since November 2017. Currently, iRECIST
(modified RECIST v1.1 for immune-based therapeutics) is available for response evaluation in clinical trials and practice also.
We aimed to present real-world experience with pembro and nivo
regarding response evaluation in two tertiary hospitals. Methods
We identified patients with recurrent ovarian, cervical, and enodmetrial cancers treated with immune checkpoint inhibitor mono-
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with previously treated recurrent cervical cancer in real world.
Patients and Methods Patients received pembrolizumab 200
mg at least once every 3 weeks. Tumor image was performed
every 3 cycles of pembrolizumab. The primary end point was
objective response rate, assessed by RECIST(version 1.1). Safety
was a secondary end point. Results Data of 115 patients were
available. Median age was 53.0 years (range, 28-79 years). Fifty-two (45.2%) of patients had ECOG of performance status of
≤ 1, and 63 (54.8%) ECOG ≥ 2. Sixty-four (55.7%) patients
were FIGO stage I or II at diagnosis, and 48 (41.7%) patients
were FIGO stage III or IV. Seventy-nine (68.7%) had previously
received two or more lines of chemotherapy for recurrent or
refractory disease. Median follow-up was 5.2 months (range, 1.235.4 months). Objective response rate was 9.6% with 3 complete
and 8 partial responses. Median time to response 2.8 month s
(range 1.4-13.4 months). Median duration of response was not
reached (range, 8.9-20.1 months). Disease control rate was 33.0%
(CR, 3 PR 8, SD 27). Treatment-related adverse events occurred
in 55 (35.5%) of patients, and the most common were hypothyroidism (9; 7.8%). Treatment-related grade 3 or 4 adverse events
occurred in 5 (4.4%) of patients, and two of them are considered
drug-related death. Conclusion Pembrolizumab demonstrated
durable antitumor activity in patients with recurrent or refractory
cervical cancer as previously reported. Some safety signals were
suspicious with pembrolizumab treatment in this population.

P130
Peripheral blood BRCA1 methylation profiling to predict familial ovarian cancer
Youn Jin Choi, Yuyeon Jung, Sooyoung Hur*
Department of Obstetrics and Gynecology, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea,
Seoul, Republic of Korea
Purpose Familial cancer appears at a young age and is showing an increasing incidence. About 12% of familial ovarian
cancer cases are associated to BRCA1/2 mutations (BRCAm).
In this study, we investigated factors predicting ovarian cancer
in participants with a family history of cancer (FHC) but without BRCA1/2 mutations (BRCAwt). Methods Using peripheral blood DNA from 55 participants without history of cancer
and 52 ovarian cancer patients, we examined BRCA1 promoter
methylation through bisulfite sequencing of the promoter and
expressed the results as the cumulative methylation index. Then,
we evaluated the BRCA1 promoter methylation according to
BRCA1/2 germline mutations. Results BRCA1 methylation was
more prevailing in cancer(-) BRCAm participants than in cancer(-) BRCAwt participants and ovarian cancer patients (p=0.031
and p=0.019, respectively). In cancer(-) BRCAwt participants,
BRCA1 methylation was more prevailing in those with a FHC
than in without a FHC and in cancer(-) BRCAm participants with
a FHC (p=0.001 and p < 0.001, respectively). Conclusion Our
data suggest a predictive role of BRCA1 methylation profiling
for ovarian cancer in cancer(-) participants with a FHC. BRCA1
methylation has important implications for diagnostic and predictive testing of BRCAwt cancer(-) participants with a FHC and for
optimal treatment selection.

P132
Recurrence-specific markers for diagnosing prognosis
and determining treatment strategies of prostate cancer
Han-Jun Cho
Department of Biomedical Institute for Convergence at SKKU,
Suwon, 16419, South Korea
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Purpose Prostate cancer is a malignant tumor that starts from
the periphery of the prostate gland. In addition, recent clinical
trends have recurrence been in the approximately 20% of patients
at high risk group on the prostate cancer. Also, like other solid
tumor, prostate cancer can spread to other vital organs in the
body, such as bones and lungs. In this study mutated gene by the
gene expression profile found is the gene prognosis that distinguishes recurrence the prostate cancer. Methods In these raw
data were obtained from the cancer genome atlas data(TCGA)
set. In this study to employed supervised learning algorithms
machine learning with enriched model learning by 3 feature selection (information gain, Chi-squared test, MRMR) to found ideal
gene set based on gene expression data of experiments. Results
In these results about 13 markers (p < 0.001) for diagnosing prognosis of a recurrence to prostate cancer patient. The overall crossvalidation accuracy value for recurrence prognosis were 79.59%.
In prostate cancer patients, the gene mutation of these results and
the recurrence rate of the prostate cancer are related. In addition,
the CPXM1 and MYH1 genes were associated with survival rates

Real world experience of Pembrolizumab in recurrent
or refractory Cervical Cancer: a Korean multicenter retrospective cohort study
Min Chul Choi1, Yong Man Kim2, Jeong Won Lee3, Yong Jae
Lee4
1
Comprehensive Gynecologic Cancer Center, CHA Bundang
Medical Center, CHA University, Seongnam-si, Gyeonggi-do,
2
Department of Obstetrics and Gynecology, University of Ulsan
College of Medicine, Asan Medical Center, Seoul, 3Department
of Obstetrics and Gynecology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, 4Department of
Obstetrics and Gynecology, Institute of Women’s Life Medical
Science, Yonsei University College of Medicine, Seoul, Republic
of Korea
Purpose This is a multicenter retrospective study to investigate
the antitumor activity and safety of pembrolizumab in patients
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(p < 0.001). Conclusions In this study is expected that the prioritized subset of 13 mutated genes. Also, machine learning to
predict models found in these approach will be able to quickly
understand the molecular mechanism of recurrence progression
and will help to identify the mechanism of prognosis factors for
prostate cancer.

P134
SNU-333 as a model for ferroptosis-resistant renal cell
carcinoma
In Youb Chang1,*, Takbum Ohn2,*, Young Hee Maeng3, Bo Gun
Jang3, Sang-Pil Yoon4,*
Departments of 1Anatomy and 2Cellular & Molecular Medicine,
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P133
Role of reactive thrombocytosis after primary cytoreductive surgery in advanced ovarian cancer

Purpose Although renal cell carcinoma (RCC)s are known susceptible to ferroptosis, we aimed to investigate the feasible candidate for a ferroptosis-resistant RCC model. Methods GPX4
immunostaining was adopted in RCC tissue microarrays. Normal
human proximal tubule cells (HK-2) and RCC cell lines were
used for MTT assay, Western blotting, sphere-forming assay,
and orthotopic injection on athymic Balb/c-nude mice. Results
GPX4 immunostaining showed low intensity compared with normal kidney, which was coincided with ferroptosis-susceptibility
of RCC. Primary RCC cell lines (Caki-2, SNU-333, SNU-349,
and SNU-1272) showed resistance against 5-fluorouracil, GPX4
inhibitor, xCT inhibitor as compared with HK-2 and metastatic RCC cells (Caki-1), respectively, in which Caki-2 showed
increased GPX4 and xCT, and SNU-333 increased FTH1 as compared with other RCC cells. RCC cell lines showed increased
aSMA, Caki-2 increased fibronectin, vimentin, and SNAIL, and
SNU-333 increased E-cadherin and EpCAM. Caki-2 showed
increased Sox-2 and CD105, and SNU-333 increased c-Myc and
Lgr5 as cancer stem cell markers and tumor markers. Caki-1 and
SNU-333 formed well-defined spheres in vitro and also orthotopic RCC masses in vivo. As compared with normal murine kidney
tissue, tumor masses rarely showed GPX4 immunostaining. The
tumor SNU-333 injected only showed high intensity of CD10
and PAX8, which was coincided with the diagnostic criteria for
RCC. Conclusions Primary RCC cell lines are more resistant
against ferroptosis, in which SNU-333 cells showed tumor-initiating capacities in vitro and in vivo. These results suggested that
SNU-333 might be suitable for a ferroptosis-resistant RCC model
for further researches.

Seung Hun Baek, M.D., Joseph J. Noh, M. D., Jung In Shim,
M.D., Jun Hyeok Kang, M.D., Soo Young Jeong, M.D., Chel
Hun Choi, M.D., Ph.D., Tae-Joong Kim, M.D., Ph.D., JeongWon Lee, M.D., Ph.D., Byoung- Gie Kim, M.D., Ph.D., DukSoo Bae, M.D., Ph.D., Yoo-Young Lee. M.D., Ph.D.,
Division of Gynecologic Oncology, Department of Obstetrics
and Gynecology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea
Background Surgery induced thrombocytosis occurs frequently in various disease. We investigated the incidence of reactive
thrombocytosis after maximal cytoreductive surgery in epithelial
ovarian cancer and its role on survival. Methods An EMR was
performed of advanced epithelial ovarian cancer patients who
had primary cytoreductive surgery from January 1, 2012, and
December 31, 2017. Besides from known clinical prognostic factors, serum platelet counts at various time points including before
surgery, during peri-operative period, and on each cycle of adjuvant chemotherapy were collected. Results 474 patients were
eligible for the analysis. Median age was 55 years and pretreatment CA 125 was 1,519 U/mL. 401 patients (84.6%) were FIGO
Stage III and serous histology was most common (405 patients,
85.4%). 79 patients (22.6%) had splenectomy and optimal cytoreduction (residual < 1 cm) was achieved at 326 patients (68.8%).
Thrombocytosis was observed in 273 patients (57.6%) patients in
the entire cohort. Especially, higher platelet counts were observed
in patients with splenectomy compared without splenectomy (e.g.
on POD12, p < 0.001). Subgroup of patients who still had thrombocytosis during adjuvant chemotherapy showed poorer survivals than the others. In particular, thrombocytosis on 5th cycle of
adjuvant chemotherapy showed most significant impact on overall survival (p=0.038) among various time points in multivariate
analysis. In a logistic regression model, splenectomy (p < 0.001)
and optimal cytoreduction (p=0.025) significantly attributed to
thrombocytosis on 5th cycle. Conclusion Our findings suggest
that reactive thrombocytosis after primary cytoreductive surgery
is associated with poor survival in advanced ovarian cancer, particularly when splenectomy was performed and thrombocytosis
was observed during adjuvant chemotherapy. New approaches to
increase oncological outcomes are needed for this subgroup of
patients.
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Synergism of AZD6738, ATR inhibitor in combination
with belotecan, Camptothecin analogue, in chemotherapy-resistant ovarian cancer
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Objective Epithelial ovarian cancer remains the leading cause
of mortality among all gynecologic malignancies owing to recurrence and ultimate development of chemotherapy resistance in
majority of patients. In the chemotherapy-resistant ovarian cancer preclinical model, we investigated whether AZD6738 (ATR
inhibitor) could synergize with belotecan (a camptothecin analog
and a topoisomerase I inhibitor). Methods We tested belotecan
alone, AZD6738 alone, or their combination in chemotherapyresistant and sensitive ovarian cancer preclinical models. Results
Both chemotherapy-resistant SKpac-13 cells and chemotherapysensitive SNU-119 cells showed synergistic antiproliferative activity. We also confirmed the significant increase in apoptotic cell
population in the combined treatment group compared with the
no-treatment control group. Belotecan, a DNA-damaging agent,
increased phospho-ATR (pATR) and phospho-Chk1 (pChk1)
in consecutive order, indicating the activation of the DNA repair system. This consequently induced G2/M arrest in the cell
cycle analysis. However, when AZD6738 was added to belotecan, pATR and pChk1 induced by belotecan alone were suppressed again. Cell cycle analysis in the combination treatment
showed a sub-G1 increase in addition to G2/M decrease, representing release of G2/M arrest and induction of apoptosis. The
mice experiment demonstrated the in vivo synergistic effect of
the combination treatment. Conclusions The combined administration of ATR inhibitor and belotecan proved to be synergistic
in the both chemotherapy-resistant and sensitive ovarian cancer
preclinical model. This combination warrants further investigation in a clinical trial, with a particular aim of overcoming chemotherapy resistance in ovarian cancer.

Purpose To investigate the predictive efficacy of serum conversion arms between pre- and post-treatment squamous-cell carcinoma antigen (SCC-Ag) in locally advanced cervical cancer.
Methods Two hundred ninety one IB2-IVA cervical squamous
cell-carcinoma patients who underwent definitive chemoradiotherapy (CRT) between 2008 and 2017 were included. All were
tested for serum SCC-Ag levels pre- and post-CRT. The normal
range of SCC-Ag was 0-2.0 ng/mL. Serum conversion between
pre- and post-treatment SCC-Ag levels was categorized into the
following three arms: Arm 1) Consistent Seronegative arm: pretreatment SCC-Ag ≤ 2 ng/mL and post-treatment SCC-Ag ≤ 2
ng/mL; Arm 2) Negative Conversion arm: pre-treatment SCC-Ag
> 2 ng/mL and post-treatment SCC-Ag ≤ 2 ng/mL; and Arm 3)
Consistent Seropositive arm: pre-treatment SCC-Ag > 2 ng/mL
and post-treatment SCC-Ag ≤ 2 ng/mL. Results Median followup was 40.3 months. 165 (56.7%) patients underwent negative
conversion after definitive CRT in SCC-Ag sampled at median
5.5 weeks post-treatment. For Arm1, Arm 2, and Arm 3, the
3-year RFS rates were 93.2%, 73.7%, and 63.5% (P < 0.001) and
the 3-year OS rates were 86.3%, 80.6%, and 58.7% (P=0.001),
respectively. The serum conversion arms of SCC-Ag levels between pre- and post-treatment was the most potent predictor of
RFS (P < 0.001) and OS (P=0.007). Conclusions Our data suggests that simply checking whether the SCC-Ag level is above
or below 2 ng/mL before and after treatment can provide clinicians with a simple rule-of-thumb to consider additional adjuvant
therapy for further enhancement of tumor outcome.
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The serum conversion between pre- and post-chemoradiotherapy levels of squamous-cell carcinoma antigen (SCC-Ag) as a predictor of recurrence and survival
in locally advanced cervical cancer
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Purpose To identify the extent of lymph node (LN) dissection
capable of minimizing the risk of low leg lymphedema (LLE).
Methods In this retrospective study, women with cervical and
endometrial cancer who had LNs removed with minimally invasive surgery between January 2014 and December 2017 were
included. The potential risk factors of LLE were collected such
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as BMI, radicality of hysterectomy, number of LNs removed,
and radiation. During study period a lymphedema care program
was provided from the perioperative period. LLE was diagnosed
using several methods and confirmed by one lymphedema specialist who complied with the International Society of Lymphedema (ISL) criteria. Results In a total of 103 women, LLE was
diagnosed in 32 (31.1%) where 22 and 10 suffered from unilateral and bilateral LLE respectively. The number of pelvic LNs
removed (p=0.018) and radiation (p=0.020) were significantly
associated with the development of LLE on either or both side.
A side-specific analysis revealed the incidence of ipsilateral LLE
had decreased significantly since the removal of three or fewer
LNs (8.3% vs. 22.9%, p=0.048) in a hemi-pelvis. Conclusion
This study has shown that the number of LNs removed is a relevant risk factor for LLE. The incidence of LLE began to increase
even with the elimination of a small number of LNs. The extent
of LN removal should be carefully determined to minimize the
risk of postoperative LLE unless the accuracy of LN biopsy is
interrupted.

(RFS) and overall survival (OS) analysis was performed using
log-rank analysis and the prognostic factors for treatment outcome was evaluated with Cox regression models. Results Total
60 patients were included, and of them 30 (50%) were treated
with ERT+VB. Concurrent chemotherapy was administered to
37 patients (61.7%) with cisplatin based regimen. Thirty five
patients (58.3%) has positive RM. With a median follow up of
46 months, 5 patients treated with ERT alone experienced vaginal recurrence within 2 years after surgery, however there was
no vaginal recurrence in patients treated with ERT+VB. The
4-year LC, LRC, RFS and OS rates were 90.5%, 88.4%, 72.7%
and 86.3%, respectively. The 4-year LC rate was 100% in patient
receiving ERT+VB compared with 81.3% in patients receiving
ERT alone (log rank p=0.025). The 4-year LRC was 100% for
patients receiving ERT+VB and 76.8 % for ERT (p=0.010). The
4-year OS and RFS did not show the significant difference: OS
rate was 89.8% and 83.2% and RFS rate was 74.8% and 71.1%
for ERT+VB and ERT groups (p=0.862 and 0.931, respectively).
In multivariate analysis, no significant factor for LC, LRC, RFS
and OS was found. Conclusions VB after ERT improved LC and
LRC in cervical cancer patients with positive or close RM after
hysterectomy.
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To compare treatment outcome of pelvis external radiotherapy with and without vaginal brachytherapy for
cervical cancer patients with positive or close vaginal
resected margin
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Introduction CD44 is considered as a potential diagnostic tumor
marker. Previously published studies confirm the association of
CD44 and its isoforms with the progression of epithelial ovarian cancer. However, clinicopathological outcomes and patients’
survival remains unclear. So, in this study, we aimed to assess the
impact of CD44 marker on clinicopathological outcomes and on
the survival of ovarian cancer patients. Methodology A literature search was performed in PubMed, Embase, and other databases. Only those studies qualified for inclusion which reported
the clinicopathological outcomes. The primary outcome of this
study was to investigate the association of CD44 marker on the
clinicopathological outcomes of ovarian cancer patients. Secondary outcomes include overall survival response. All the analysis
was done with RevMan software. Results This study was based
on seventeen studies incorporating data for CD44s isoform and
CD44V6 isoforms. All the included studies were of moderate to
high quality as judged through the risk of bias in nonrandomized
studies of interventions tool. The random-effect model was
applied for the analysis because of the presence of significant heterogeneity. We found that CD44s overexpression is significantly
associated with chemotherapy resistance with a relative risk of

Purpose We evaluated whether there is a difference in the local
control and survival rate after pelvic external radiotherapy (ERT)
with and without boost vaginal brachytherapy (VB) in cervical cancer patients of positive or close vaginal resected margin
(RM). Materials and methods FIGO stage IA-IIB cervical
cancer patients treated with postoperative ERT between 1997 and
2018 were retrospectively reviewed. The patients showing close
(safety margin < 5 mm) or positive vaginal RM were included.
ERT was delivered with median 50.4 Gy in 28 fractions to the
pelvis and VB with median 30 Gy in 6 fractions. Local control (LC), locoregional control (LRC), recurrence free survival
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3.14 (95%CI: 1.13 to 9.05), p=0.02. No association was observed
with the tumor grade and pathological type. Poor survival was
observed for overexpression of CD44 in ovarian cancer patients
with a pooled risk of 1.42 (95% CI: 1.04 to 2.05), p=0.05. Conclusion CD44 cancer stem cell marker was found to be useful
as a predictive and prognostic marker in ovarian cancer patients.

of 2 cases of smooth-walled simple cysts without epithelial lining. As you know, angiogenesis or neovascularization is more
characteristic of malignant processes. In 1st group with various
epithelial cysts at risk for developing ovarian cancer, neovascularization was found in all cases of adenocarcinoma (3), in 4 out
of 5 cases of borderline tumor, in 6 cases of serous and mucinous
papillary ovarian cysts. Moreover, neovascularization was noted
in the papillae and sometimes, in the septa of the formations.
Thus, the specificity of determining neovascularization with
adenocarcinoma was 100%, with borderline cysts-80%, with
benign cystomas-17.6%. Dopplerometric blood flow studies
allow you to calculate the maximum systolic and final diastolic
blood flow velocity resistance index (IR). Benign ovarian cystomas were characterized by average IR values in the range of 0.51059. Borderline tumors had IR in the range of 0.41-0.52, and in
malignant formations, IR was 0.32-0.42. Conclusions The data
obtained by us indicate a high importance of the Dopplerometry
method, which makes it possible to predict with a high degree of
probability a benign or malignant character of ovarian formation.
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Urothelial Carcinoma: A diagnostic Dilemma
Robin Joshi
Department of Uro-Oncology Nepal Cancer Hospital Kathmandu
Nepal
Painless hematuria in urological malignancy is reported to be
between 19-24 %. Presence of hematuria warrants a thorough
clinical evaluation with imaging. Diagnostic delay is due to similarity of symptoms in other benign diseases and may worsen the
prognosis. Thirty years male presented with only painless hematuria for 2 days 3 months back. Ct scan showed ill defined poorly
heterogenously enhancing lesion at interpolar region and upper
ureter of left kidney. Ureterorenoscopy (URS) at other centre
showed only inflamed pelvis. He was managed conservatively.
Barbotage cytology was suspicious. Retrograde intrarenal renoscopy (RIRS) was revealed erythematous areas in left pelvis and
mid calyx. Urine barbatage cytology and biopsy was negative
for malignancy. A trial of prednisolone and antibiotic was given.
Repeat MRI revealed no evidence of malignancy. Repeat RIRS
was normal. Biopsy and barbatage cytology showed no malignancy. Patient is on strict follow up. No hematuria and negative
cytology on urine examination.
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Impact of secondary cytoreductive surgery in platinum
sensitive recurrent ovarian cancer: A meta-analysis
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Objective The survival impact of secondary cytoreductive surgery in platinum-sensitive recurrent ovarian cancer was studied
by performing a meta-analysis. Methods Published studies that
were in accordance with our inclusion criteria from MEDLINE,
EMBASE, and Cochrane library were identified (1983-2020).
To integrate the effect size of single-arm studies, a meta-analysis
was performed using the death rate as an outcome. The weights
of individual studies were based on the inverse variance method
and the pooled death rate was presented with a 95% confidence
interval (CI). Result Thirty-one studies with 2,005 patients
were included. As a result of the heterogeneity test, Cochrane
Q statistics were p < 0.001, and Higgins’s I2 was 93%, indicating considerable heterogeneity. Thus, a random-effect model
was adopted. The pooled death rate was estimated to be 0.466
(95% CI, 0.388-0.543). To explore the cause of heterogeneity,
meta-regression was performed and complete secondary cytoreduction was a significant moderator. A 1% increase in complete
secondary cytoreduction significantly reduced the death rate by
0.0053 (p < 0.001). The funnel plot and egger’s test showed no
publication bias (p=0.558). Conclusions Complete secondary
cytoreductive surgery was associated with a lower death rate in
platinum-sensitive recurrent ovarian cancer.
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Dopplerometric diagnostic parameters of ovarian tumors
Bakhodir Kurbanov
Tashkent Pediatric Medical Institute, Department of Obstetrics
and Gynecology
Background A serious danger to women’s health is the probability of malignancy of benign tumors. In this regard, the role of
preoperative examination of patients is increasing. The purpose
of this study was to study the quality of blood flow in the capsule of formation and inside the tumor. Material and methods
The subject of a prospective study was 70 patients. The 1st group
included 37 patients with ovarian tumors, in which the risk of
developing ovarian cancer is higher. 2-group - 33 patients with
tumor formations. All patients underwent ultrasound dopplerometry of the capsule vessels, intratumoral blood flow and neovascularization. Results In the 2nd group, peripheral intratumoral
blood flow was detected in 33 cases of cysts, with the exception
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approach to NPC. We previously reported that PDT is effective
in both 2D and 3D NPC models but in different manners, yet
the underline biological mechanism is still unknown. In this pilot
study we measured the expression of chemo-resistance related
cyclooxygenase-2 (COX-2) gene in 2D and 3D cell models.
Methods 5×105 cells were used for 2D monolayer model and 3D
spheroid cell models (using hanging drop method and agarose
based hydrogel method). Total RNA were extracted from cells
using high pure RNA isolation kit (Roche) and were converted
to cDNA. 40ng cDNA were used for qPCR (Light Cycler 480).
Results Result revealed different Cox-2 gene expression in 2D
and 3D cell models. A 1.4 to 3.2 fold down regulation of Cox-2
mRNA expression were found in 3D models in compare with the
2D model. High Cox-2 gene expression in NPC was found to be
associated with the poor prognosis as Cox-2 gene induced cell
proliferation and chemo-resistance. The low expression of Cox2 genes in 3D models indicated that 3D models might be more
susceptible to chemotherapy and PDT treatment. Conclusions
2D and 3D cell models behave differently at molecular level.
This differences in Cox-2 gene expression in 2D and 3D models
might have different PDT and chemotherapy responses. Results
proposed that 3D cell models are more suitable for chemotherapy
and PDT pharmacokinetic studies. Further investigation is needed on PDT mediated molecular changes (protein expression) in
3D models.

Head and Neck Cancer
P143
Clinical characteristics and treatment outcome of oropharyngeal squamous cell carcinoma: a single institution’s experience
Hyunji Jo1, Jungmin Jo1, Ji Min Kim2, Kyoung Eun Lee1,*
1
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Womans University, Seoul, Korea
Purpose Clinical outcomes of oropharyngeal cancers are variable according to treatment modalities and tumor biologic characteristics. The aim of this study is to determine treatment outcomes for patients with oropharyngeal cancer who treated at a
single institution with either primary surgery or definitive concurrent chemoradiation therapy (CCRT). Methods This is a
retrospective study including all oropharyngeal cancer patients
treated with curative intent in Ewha Womans University Mokdong Hospital between January 2004 and December 2019. Electronic medical records were reviewed for demographics, treatment details and outcomes. Results Seventy-three patients were
enrolled and 63 patients (86.3%) were men. The most frequent
primary site was tonsil (71.2%) and more than half of patients
(56.2%) showed stage 3-4 disease. Ninety-three percent of histology was invasive squamous cell carcinoma and 39 tissues
(86.7%) of patients who had the HPV infestation reports, showed
HPV association. In terms of treatment modalities, surgery was
used first in 52 (71.2%) patients and 21 patients (28.8%) received
definitive CCRT. Five-year overall survival estimated by Kapla
Meier method was 62.5% in the surgical group, and 59.3% in the
definitive CCRT group (P=0.66). Conclusions This study showed that there was no significant difference in the overall survival
according to treatment modalities. Now we are investigating the
biologic characteristics of these patients such as p16 and PD-L1.
These data will be followed.
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Factors affecting the health-seeking and healthcare availment practices of patients with head and neck tumors in
a tertiary government hospital
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Head and neck cancers are among the top cancers in the Philippines. However, these cases are seen and managed at an advanced
stage of the disease. There is paucity of published data, specifically on head and neck cancers, to point out the different factors
to which this phenomenon can be attributed. It would be relevant
to know these factors so that they can be addressed in a manner of
public policy especially with the approval of the National Cancer
Bill. This study aims to determine the factors affecting the delay
in health-seeking and healthcare- availment of these patients and
to determine the average time interval from onset of symptoms to
consult with medical professional. This is a cross-sectional study
involving 38 patients with head and neck complaints seen either
at the Out-patient department or those diagnosed with head and
neck malignancies who were admitted in the institution. Thirty
six percent finished elementary while thirty-nine percent reached
high school. Sixty eight percent are unemployed and sixty seven percent have salaries below 200 dollars a month. Eighty six
percent have this as their first consult with an average period of
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Evaluate the Cox-2 gene expression in 2D and 3D nasopharyngeal carcinoma cell models
Ricky W.K.Wu, Ellie S.M. Chu
School of Medical and Health Sciences, Tung Wah College,
Hong Kong, China
Purpose Nasopharyngeal Carcinoma (NPC) is highly prevalent
in Hong Kong and is conventionally treated with chemotherapy (CT) and radiotherapy (RT). However, therapeutic failure is
always found to be associated with resistance developed to CT
and RT. Photodynamic Therapy (PDT) is an alternative treatment
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32 months or 2 to 3 months. 73.7 % consulted elsewhere initially and 28.6 % consulted in the local community health center.
Among the structural factors noted as cause for delayed consult
were lack of finances and lack of time. The identified organizational factors for delayed healthcare availment include inefficient
system making them comeback repeatedly; psychological factors
include fear of the expenses.

P146

Introduction Human papilloma virus (HPV) associated Head
and Neck Cancers (HNCs) have been considered to represent
different etilogical and pathological behaviour. North -East region of India has high incidence of Hypopharyngeal Squamous
cell carcinomas (HPSCC). This study was conceived to investigate High Risk HPV (hr-HPV) infection and its association
with life style habits such as tobacco, alcohol consumption etc
in Hypo-pharyngeal cancer patients. Methods A total of thirty
four primary HPSCC tumor biopsy specimens were collected.
These samples were analyzed for hr-HPV DNA (13 HPV types)
using nested multiplex PCR (NMPCR). Results The presence of
hr-HPV was confirmed in 50.0% (n=17) of the HPSCC patients
by nested multiplex PCR (NMPCR). Among hr-HPV positive
cases, out of thirteen hr- HPV types analyzed, only one genotypes HPV- 16 was found. Significant association was observed
between hr-HPV infection with alcohol consumption (p=0.025)
in HPSCC cases. There was no significant association found
between hr-HPV infection with age(p=0.33), gender (p=1.00),
betel nut chewing (p=0.70), tobacco chewing (p=0.70), tobacco
smoking (p=0.07) and histopathological grading. Conclusions
Our study demonstrates that alcohol consumption may act as risk
factors for hr-HPV infection in subset of HPSCC cases from the
North-East region of India.

HDAC inhibitor Apicidin inhibits the migration of oral
squamous cell carcinoma cells by reversing epithelialmesenchymal transition
A-Reum Choi1, Seong-Min Kwon2, Jung-Hoon Yoon2, MeeYoung Ahn1,*
1
Department of Pharmaceutical Engineering, College of Medical and Life Sciences, Silla University, Busan 46958, Republic
of Korea, 2Department of Department of Oral & Maxillofacial
Pathology, College of Dentistry, Wonkwang Bone Regeneration
Research Institute, Daejeon Dental Hospital, Wonkwang University, Daejeon, Republic of Korea
Purpose Apicidin, a cyclic peptide histone deacetylase (HDAC)
inhibitor, has been reported to exhibit anti-proliferative activity
in oral squamous cell carcinoma (OSCC) cells. However, little
is known about the regulation of metastasis in OSCC cells. In
this study, we examined the effect of apicidin on migration and
epithelical-mesenchymal transition (EMT) in human OSCC cells.
Method Wounded healing assay and transwell migration assay
were performed to detect cell migration. The levels of migration
and EMT-related gene expression were examined by western blot
and zymography. Results Apicidin markedly blocked wounded
healing and cell migration of human OSCC cell. Apicidin inhibited the expression levels of MMP-2 and MMP-9 and induced the
expression levels of TIMP2. Up-regulation of epithelial markers
and down-regulation of mesenchymal markers were detected on
apicidin treated OSCC cells. Apicidin decreased the expression
of EMT-inducing transcription factors Zeb and Slug and blocked
the phosphorylation levels of Smad, AKT and ERK1/2 in OSCC
cells. Conclusion These results suggest that Apicidin inhibits
cell migration by reversing EMT via Smad and non-Smad pathways. HDAC inhibitor Apicidin may potentially be used as an
anti-cancer agent for inhibition of cancer cell metastasis. Further
study will be needed. This research was supported by Basic Science Research Program through the National Research Foundation of Korea (NRF) funded by the Ministry of Education, Science and Technology (NRF-2019R1F1A1041002).
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Mapping of lymphatic drainage pathways in oral cancer cT1-2N0M0 by a lymphoscintigraphic method
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Purpose To determine the levels of lymphatic drainage in oral
cancer by the Methods The sentinel lymph node was identified
in 30 patients with oral cancer stage cT1-2N0M0 in 2016-2019.
Of these, 21 patients with cancer of the tongue, 9 patients with
cancer of the floor of the mouth. The sentinel lymph node was
determined by the radiolymphoscintigraphic method by peritumoral injection of the “Tekhnefit” radiopharmaceutical at a
dose of 40 to 80 MBq. Sentinel lymph node registration was

P147
High risk HPV DNA status in hypopharyngeal cancer
patient of North East India
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G0/G1 arrest, senescence and apoptosis in vitro and in vivo.
Moreover, the cell cycle and MAPK pathway were also significantly decreased in combination treatment, suggesting potential
anti-cancer activities in HNCs. Conclusions Co-targeting both
the cell cycle check point and MAPK is a novel and attractive
strategy for treating HNCs.

performed by SPECT and SPECT-CT. Intraoperatively, the SLN
was identified using the GammaFinder II gamma probe. Results Only 22% (2/9) of cases were identified with SLN floor
cancer. In tongue cancer, SLN was identified in 95.2% (20/21) of
patients. A total of 28 SLNs were identified in tongue cancer. The
location of sentinel lymph nodes in oral cancer was ipsilateral
in 95.2% (20/21) cases and contralateral in 4.8% (1/21) cases.
In 23.8% (5/21) cases, SLNs were located in level I, in 52.4%
(11/21) cases in level II, in 23.8% (5/21) cases in level 3 of the
neck lymph nodes. Contralateral metastasis was noted at level
2. The identified SLNs correspond to the predominant levels of
lymph drainage and, accordingly, metastasis in tongue cancer.
Conclusions The radiolymphoscintigraphic method of mapping the lymph drainage pathways in cancer of the tongue is an
informative method and allows one to assess the regional pathways of the lymph drainage.

P150
Metastasis to the lymph nodes of the neck in oral cancer cT1-2N0M0
Musin Shamil1,2,*, Sultanbaev Alexander1, Osokin Sergey1,
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Konstantin1,2, Sharafutdinova Nataliya1
1
Republican Clinical Oncological Center of the Ministry of
Health of the Republic of Bashkortostan, Ufa, Russia, 2Bashkir
State Medical University, Ufa, Russia
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Purpose To evaluate metastasis to the lymph nodes of the neck
in oral cancer cT1-2N0M0. Methods In 2018, 45 patients with
a diagnosis of oral mucosa cancer T1-2 with an age group from
45 to 83 years were performed in the Republican Clinical Oncological Center, Ufa. By localization, the distribution is presented:
tongue - 20 patients, the bottom of the oral cavity 11 patients,
the mucous membrane of the alveolar processes of the lower
and upper jaw 6 patients, buccal mucosa 5 patients, palate - 3
patients. Cervical lymph node dissection was performed in 14
patients, sentinel lymph node biopsy (SLNB) was performed in
13 patients, 18 patients were included in the observation group
without intervention on the lymphatic drainage pathways. In the
group of patients who underwent lymph node dissection, metastases were detected in 21.4% (3/14) of patients, in the group of
SLNB patients, metastases were detected in 15.4% (2/13) of patients. In the observation group, metastases to the lymph nodes of
the neck were realized in 27.7% (5/18) of patients, in the period
from 5 to 12 months of observation. In the group of patients who
underwent SLNB with negative nodes (pN-), regional metastases
occurred in 15.4% (2/13) of patients. Conclusions In the group
of patients who underwent lymph node dissection, subclinical
metastases were detected in 21.4%, SLNB-15.4%, in the observation group, metastases were realized in 27.7% of patients.

MEK blockade overcomes chemoresistance of cytostatic drugs in head and neck cancer
Zhenghuan Fang1, Kyung Hee Jung1, Ji Eun Lee1, Young-Chan
Yoon1, Myung Sung Seo1, Beom Seok Han1, Soyeon Ko1, Min
Seok Park1, Yun Ji Lee1, Sang Eun Kim1, Joo Han Lim2, SoonSun Hong1,*
1
Department of Biomedical Science, Program in Biomedical Science & Engineering, Inha University, Sinheung-dong, Jung-gu,
Incheon 400-712, Republic of Korea, 2Department of Internal
Medicine, Inha University Hospital, College of Medicine, Inha
University, Sinheung-dong, Jung-gu, Incheon 22332, Republic
of Korea
Purpose Head and neck cancers (HNCs) are aggressive and cause
sixth cancer-associated mortality in the world. The treatment options including surgery, radiation therapy, and chemotherapy are
complex and often recommended in various combined modalities. Current chemotherapies like cisplatin and cetuximab to treat
locally advanced HNCs, although firmly established, present a
number of unresolved issues. Emerging evidence supports that
aberrant regulation of cell cycle results in uncontrolled cell proliferation, making them attractive therapeutic targets in various
cancer treatments. In addition, abundant underlying molecular
mechanisms have been suggested for differences in treatment
response, but the impact of MAPK signaling, a key driver of
carcinogenesis in various cancers including HNCs and a major
player mediating therapy resistance remains elusive. Therefore,
to facilitate the use of chemotherapy as a therapeutic strategy in
HNCs, we have developed a combination therapy that target on
both cell cycle checkpoint and MAPK pathways. Methods Two
potential chemotherapeutic agents including palbociclib as a cell
cycle check point inhibitor and Trametinib as a MAPK pathway
inhibitor were selected and investigated for anti-cancer effects in
HNCs. Results Combination of palbociclib and trametinib significantly inhibited proliferation in 2D and 3D culture, induced
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Preoperative iterative ultrasound examination can reduce
the false positive rate of lateral cervical lymph nodes in
early differentiated thyroid cancer
Jing Fan1, Xue Gong2, Yuanyuan Sun2, Yi Wan3, Ge Zhao1,
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Ming Yu1, Ting Wang1,*
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ease control rate (DCR) were identified using radiologic response
criteria. To determine survival, progression-free survival (PFS)
and overall survival (OS) were verified. To determine toxicity,
information was collected on serious (grades 3 or 4) hematologic
and renal adverse events. Subgroup analysis was conducted to
directly compare the results of salvage PRRT with initial PRRT.
The parameters were generated as pooled proportions or pooled
estimates. Results Nine articles featuring 426 patients were included in this study. Salvage PRRT achieved pooled proportions
of ORR in 17.1% (95% confidence interval [CI]; 11.6-23.5) and
DCR in 76.9% (95% CI; 72.3-81.0) of patients. Salvage PRRT
demonstrated pooled estimates of PFS of 14.1 mo (95% CI; 12.215.9) and OS of 26.8 mo (95% CI; 18.8-34.9). Pooled proportions of hematologic and renal toxicities were 10.8% (95% CI;
5.9-16.8) and 0.7% (95% CI; 0.2-1.8), respectively. A subgroup
direct comparison study with initial PRRT revealed that salvage
PRRT showed significantly lower therapeutic efficacy (ORR and
DCR, all P < 0.001) and shorter PFS (P=0.03) despite similar
hematologic toxicity (P=0.25) and renal toxicity (P=0.45). Conclusions Salvage PRRT is effective in patients with progressive
NETs, and toxicity appeared to be similar to initial PRRT. Salvage PRRT could be a feasible treatment option for progressing
NET patients.

Purpose To investigate the significance of preoperative iterative
ultrasound examination for lateral cervical lymph node dissection
in early differentiated thyroid carcinoma. Methods From 2017
to 2019, 77 cases of differentiated thyroid cancer were collected
from Xijing Hospital. Total thyroidectomy, central lymph nodes
(CLNs) dissection and lateral cervical lymph nodes (LCLNs)
dissection were performed. Patients’ sex, age, size of primary
lesion, single or multiple primary lesions, whether or not breaking through the capsule or invading the muscle, the number of
lymph nodes metastasis in the central region, the number of
lymph nodes metastasis in the lateral cervical region were collected. The results of ultrasound examinations, the period between two ultrasound examinations and the working years of
ultrasound doctors were cautiously viewed and collected. After
comparing examination results, the new variant was deduced,
which relationship with other factors was analyzed by Logistic
Regression and Chi-square methods. Results The new variant
were divided into two categories; one is accordance and the other
is disaccord. The former were 47 cases (61%), which metastatic
rate of the LCLNs was high (The Chi-square is 4.706, p < 0.05)
and the latter were 30 cases (39%). The new variant was related
with N stage, single or multiple primary lesions and metastasis
of LCLNs by Logistic Regression analysis. Furtherly, single
primary lesions and non-metastasis of LCLNs were related with
disaccord results (P < 0.05 respectively). The period between two
ultrasound examinations, the working years of ultrasound doctors
and other factors were unrelated. Conclusions In early differentiated thyroid cancer, when LCLNs might be clinical metastatic,
the iterative ultrasound examinations could reduce the false positive of LCLNs and decrease unnecessary LCLNs dissection.
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Metastatic spinal cord compression caused by recurrent carcinoma ex pleomorphic Adenoma of the parotid gland: A case report
Mark M. Ando, MD, Michael San D. Juan, MD
Division of Medical Oncology, Department of Medicine, University of the Philippines–Philippine General Hospital
Introduction Due to its rapid progression of neurological dysfunction, metastatic spinal cord compression (MSCC) is considered an oncologic emergency that demands prompt diagnosis
and management. MSCC secondary to carcinoma ex pleomorphic adenoma (CEPA) of parotid gland is reportedly rare. Case
Presentation We report a 32-year-old Filipino male complaining of two-week progressive paresis associated with urinary and
bowel retention. He underwent total unilateral neck dissection for
CEPA of parotid gland in 2019 followed by chemotherapy with
cyclophosphamide 500 mg/m2, doxorubicin 50 mg/m2, cisplatin
50 mg/m2 for four cycles. Due to COVID-19 pandemic, he lost
to follow-up. Upon examination, it revealed an 8×8 cm recurrent fungating mass at right post-auricular area. Motor strength
was 0/5 for both lower extremities with associated hyporeflexia.
Chest and abdominopelvic CT scan revealed mixed lytic-sclerotic osseous foci at thoracic and lumbar vertebral bodies and bilateral lung and pleural-based nodules. Bone scan showed multiple
bone metastases. Radiation therapy to the spine was given at total
of 30cGy in 10 fractions. Best supportive care was subsequently
offered. Conclusion Although relatively rare, MSCC should be
taken into consideration when patients with history of CEPA pre-
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Salvage peptide receptor radionuclide therapy in patients with progressive neuroendocrine tumors: A systematic review and meta-analysis
Yong-il Kim*
Department of Nuclear Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Republic of Korea
Purpose Peptide receptor radionuclide therapy (PRRT) is known
to be effective in patients with metastatic neuroendocrine tumors
(NETs). In recent years, salvage PRRT has been promising for
progressing NET patients. This systematic review and meta-analysis evaluated the therapeutic efficacy, survival, and toxicity of
salvage PRRT in patients with progressive NETs. Methods A
systematic (PubMed, Embase, Cochrane, and Scopus) and manual search were performed using appropriate keywords. To determine therapeutic efficacy, objective response rate (ORR) and dis-
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Purpose Hepatocellular carcinoma (HCC) is one of the world’s
lethal cancer and third among all cancer-related mortalities.
With staggering incidence in Asia and Sub-Saharan Africa.
Natural dietary products have shown strong promising potentials in the management and prevention of cancer. [6]-gingerol
(1-[4′-hydroxy-3′-methoxyphenyl]-5-hydroxy-3-decanone), a phenolic compound from ginger (Zingiber officinale) possess chemoprotective properties against hepatocarcinogenesis in animal
models. This study was aimed at investigating the molecular mechanisms underlying the chemotherapeutic potentials of [6]-gingerol on diethylnitrosamine initiated and 2-acetylaminofluorene
promoted hepatocellular carcinoma in mice. Methods Forty
male BALB/c mice (15-18 g) were distributed into four groups of
ten animals each. Group 1: were treated with olive oil. Group 2:
received single i.p dose of DEN (75 mg/kg) in normal saline after
7 days followed by 2-acetylaminofluorene (200 mg/kg) 2-AAF in
diet. Group 3: was treated with 6-GR (100 mg/kg) only. Group 4:
Mice were pre-treated with [6]-gingerol in olive oil for 7 days and
thereafter treated with the same treatment regimen as obtained
in group 2, treatment continued for 24 weeks. Results Inflammation was evaluated by measuring the levels of IL-1β, IL-6,
TNF-α, and the expressions of NF-κβ, and COX-2. We observed
that [6]-gingerol inhibited HCC-induced activation of wnt signaling pathway and exerted anticancer activity via abrogation of
glypican-3, c-Myc, TGF-β, HIF and VEGF-A expressions. Conclusion With strong evidence, 6-GR exhibited potent anticancer
potentials against DEN and 2AAF-induced hepatocellular carcinoma by inhibiting glypican-3 pathway and associated proteins.

sent with paraplegia. Prompt diagnosis and management is particularly important in preventing permanent neurological damage.
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Use of intraoperative frozen section of central lymph
nodes in decision making for surgical extent in patients
with papillary thyroid carcinoma
Ra-Yeong Song1, Hee Sung Kim2,*
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Purpose Central neck lymph node (CLN) metastasis is common
in papillary thyroid carcinoma (PTC). CLN metastasis is associated with increase in recurrence and thus worse prognosis. Current recommendations recommend a total thyroidectomy with
therapeutic central neck dissection for patients with clinically
involved CLN. However, not all patients show the definitive features of LN involvement on preoperative imaging. The purpose
of this study was to evaluate the use of intraoperative frozen section of CLN in the decision making for surgical extent in patients
with PTC. Methods Patients who underwent thyroidectomy for
PTC between 2015 and 2019 in a single institution were included
in the study. Patients undergoing planned total thyroidectomy
were excluded. Ipsilateral CLN was sent for intraoperative frozen
section in patients with indeterminate LN status on preoperative
ultrasound examination or computed tomography. Information
earned from the frozen section was used to decide whether to
proceed with a total thyroidectomy and bilateral central dissection. Results 405 patients were included. 132 patients (32.6%)
showed metastatic CLN on intraoperative frozen section. Conclusion Intraoperative frozen section of central lymph nodes can
be used for decision making of surgical extent in patients with
papillary thyroid carcinoma.
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Artemisia iwayomogi inhibit cell proliferation and induce
apoptosis via blocking the PI3K/AKT pathway in hepatocellular carcinoma
Juyoung Kim1,*, Kyung Hee Jung1,*, Zhenghuan Fang1, Jung
Hee Park1, Ji Eun Lee1, Young-Chan Yoon1, Myeong Seong
Seo1, Beom Seok Han1, Soyeon Ko1, Min Seok Park1, Yun Ji
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Artemisia gmelinii Weber ex. Stechm. (synonym; Artemisia
iwayomogi herba) has been used in traditional medicine to cure
various infectious diseases such as cholecystitis, hepatitis, and
jaundice. In this study, the Artemisia iwayomogi herba ethanol
extracts (AIE); 70% yield at room temperature, was investigated for the ability to inhibit growth of hepatocellular carcinoma
(HCC) and its underlying mechanism involved. The anti-proliferative effect of AIE was evaluated using cell viability and proliferation assays. The effect of AIE on apoptosis was measured using

Anticancer effect of [6]-gingerol- a bioactive compound
from ginger rhizome in mouse model of HCC is via suppressing glypican-3 pathway, wnt/ß-catenin signaling,
cytokine degradation and apoptosis
Ikenna C. Maduako1 and Ebenezer O. Farombi*
Molecular Drug Metabolism & Toxicology Research Laboratories, Department of Biochemistry, College of Medicine, University of Ibadan, Ibadan Nigeria
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western blotting, terminal deoxynucleotidyl transferase-mediated dUTP-biotin end labeling (TUNEL) staining, JC-1 staining, cytochrome c release, immunohistochemistry, and immunofluorescence in ex vivo mouse xenografts. AIE inhibited HCC
cell line growth and proliferation in a dose-dependent manner.
The apoptotic effect of AIE was observed via increased levels
of cleaved caspase-3 and cleaved PARP, as well as elevated
numbers of TUNEL-positive apoptotic cells. AIE also decreased
XIAP and Mcl-1 expression via loss of mitochondrial membrane
potential. Additionally, AIE inhibited HCC cell invasion and migration. In the ex vivo model, AIE significantly inhibited tumor
cell proliferation and increased the number of apoptotic cells with
more activated cleaved caspase-3. A mechanistic study revealed
that AIE effectively suppressed the PI3K/AKT/mTOR signaling
pathway in HCC cells. Our findings demonstrate that AIE can
efficiently induce apoptosis and inhibit the growth, migration,
and invasion of human HCC cells by disrupting the PI3K/AKT/
mTOR pathway. We therefore suggest AIE as a novel natural
anti-HCC agent.

I2 =0%) between the risk gall bladder cancer when DPP4i compared to control group. Similarly, the Subgroup analysis was also
shown no (OR=0.13; 95% CI 0.00-6.79)a significant association
between DPP4i and active treatment. No significant heterogeneity was found. Conclusion The current meta-analytic synthesis
suggests no detrimental effect of DPP4i on gall bladder risk in
patients with T2DM. Further RCTs with long-term follow up are
required to confirm the present findings.
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Effect of ramucirumab on albumin-bilirubin (ALBI)
grade during treatment of patients with hepatocellular
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following sorafenib: Outcomes from two randomized
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Dipeptidyl peptidase-4 inhibitors and risk of gall bladder cancer in subjects with type 2 diabetes mellitus: A
meta-analytic synthesis of a randomized controlled trials
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Purpose A growing body of evidence suggests that the use of
dipeptidyl peptidase-4 inhibitors (DPP4i) is associated with
cancer risk among type 2 diabetes mellitus (T2DM). However,
there is a lack of evidence on the use of DPP4i and the risk of
gall bladder cancer. Therefore, we aimed to evaluate the effect
of DPP4i use and the risk of gallbladder cancers in patients with
T2DM. Methods A systematic search on Pubmed, Cochrane
Library, and ClinicalTrials.gov was performed to identify RCTs
from inception to July 2020. Eligible studies evaluating the effect of DPP4i comparing with placebo or other active treatment.
Meta-analysis was performed using Peto’s method for comparison between therapeutic regimens. Peto method generally used
when the incidence of event rate is low. Statistical heterogeneity was assessed using the I2 statistic. The pooled estimates of
odds ratio (OR) and 95% confidence intervals (CI) were calculated with a fixed-effects model. Results A total of five RCTs
with 49,424 participants included. The mean age of the patients
was 65.25 years. The duration of trials was ranged from 24-432
weeks. The mean BMI of the included participants were 30.3, and
the mean HbA1c was 7.4. Results from the meta-analysis showed
no significant association (OR=3.32; 95% CI 0.57-19.14; p=0.52;

Purpose ALBI grade/score (based solely on serum bilirubin
and albumin) is derived from a validated nomogram to objectively assesses prognosis and liver function in patients with HCC.
Method Patients with advanced HCC, Child-Pugh A, ECOG PS
0-1, prior sorafenib were randomized to ramucirumab 8mg/kg
or placebo Q2W (REACH 1:1; REACH-2 2:1). Serum albumin
and bilirubin were measured at baseline and prior to each cycle.
A pooled population of patients from REACH-2 and REACH
(AFP ≥ 400 ng/mL) were assigned to 1 of 3 prognostic groups
(ALBI grade 1, 2, or 3) by applying cut-points to a calculated
linear predictor. Changes in ALBI grade were measured in posthoc analysis. OS was evaluated by Kaplan-Meier method and
HR estimated by Cox models. Results Baseline characteristics
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were balanced between arms. During study treatment, mean
ALBI scores remained stable in both arms compared to baseline
(Table). OS improved in both baseline groups (Gr1: median OS
11.40 versus 6.60 months; HR=0.605; Gr2: OS 5.75 vs. 4.21;
HR=0.830). Conclusions Ramucirumab did not alter ALBI
grade during treatment, and demonstrated OS benefit regardless
of baseline ALBI grade.
ALBI linear predictor
(mean±std. dev.)
Overall
Baseline
End of treatment (EoT)
Baseline ALBI Gr1
Baseline
EoT
Baseline ALBI Gr2
Baseline
EoT
Baseline ALBI Gr3
Baseline
EoT

RAM

PL

Total

n=313
–2.5±0.46
–2.1±0.61
n=136
–3.0±0.24
–2.5±0.45
n=176
–2.2±0.28
–1.8±0.5
n=1
–1.3
–1.2

n=221
–2.5±0.48
–2.3±0.64
n=95
–2.9±0.23
–2.6±0.51
n=120
–2.2±0.27
–2.0±0.51
n=6
–1.3±0.06
–0.6±0.39

n=534
–2.5±0.47
–2.2±0.62
n=231
–2.9±0.23
–2.6±0.48
n=296
–2.2±0.28
–1.9±0.51
n=7
–1.3±0.06
–0.8±0.42

ary 2016 and February 2019 were identified from five referral
cancer centers in South Korea. Baseline characteristics, treatment
history, survival outcomes, and toxicity profiles were retrospectively obtained from medical records. Results A total of 102
patients treated with second-line nab-P/Gem for advanced PDAC
after progression on FOLFIRINOX were included. At the time
of nab-P/Gem, the median age was 60 years, with males comprising 49.0% and most (75.5%) had metastatic disease. Patients
received a median of three cycles (range, 1-12) of nab-P/Gem.
The median overall survival (OS) and progression-free survival
(PFS) from the start of second-line nab-P/Gem therapy were 9.8
(95% CI, 8.9-10.6) and 4.6 months (3.7-5.5), respectively. A partial response was achieved in 8.5% of patients, and the disease
control rate was 73.6%. From the start of first-line FOLFIRIOX,
the OS1+2 and PFS1+2 were 20.9 (15.7-26.1) and 13.9 (10.8-17.0)
months, respectively, with a 2-year survival rate of 45.1%. There
was no treatment-related mortality and grade ≥ 3 toxicity was
observed in 60.2% of patients. Conclusions Our results showed
that nab-P/Gem was an effective and tolerable second-line treatment option in medically fit patients with advanced PDAC who
progressed on first-line FOLFIRNOX.
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External draining of the main pancreatic duct in gastropancreatoduodenal resection

Efficacy and safety of second-line nab-paclitaxel plus
gemcitabine after progression on FOLFIRINOX for unresectable or metastatic pancreatic ductal adenocarcinoma: Multicenter retrospective analysis
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Objective Improve the outcomes of surgical treatment of patients with periampullary tumors by placing an external drain to
the main pancreatic duct. Material and Research Methods
The analysis of 41 clinical results of gastropancreatoduodenal
resections (GPDR) was conducted.The 1st group (22 patients)
pancreatodigestive anastomosis was imposed without drainage.
In 2nd group (group,19 patients), the reconstructive stage included external drainage of the main pancreatic duct imposed by our
proposed method. For this purpose, proximal and distal openings
were made in jejunum for the purpose of pancreatojejunoanastomosis and gepaticojejunoanastomosis. Then PVC drainage pipe
with diameter of 2-3 mm was introduced through the side openings in the right hepatic duct, as well as the proximal and distal
openings in jejunum into the main pancreatic duct, between the
stitches of the pancreas, jejunum and hepatic-choledochus using
the standard methods. Drainage tube was led out to the side wall
of the abdomen (patent application No. 20140342 IAP). The
drainage tube was removed by the 8-12th day. Results The analysis of results in the control group during immediate postoperative period showed that in 3 (13.6%) cases an anastomotic
dehiscence was diagnosed, requiring reoperation. Two cases
(9.0%) of those were lethal. 1 case (4.5%) showed drainage leak

Background FOLFIRINOX is an effective standard first-line
treatment option for advanced pancreatic ductal adenocarcinoma (PDAC). There is no clear consensus on the second-line
treatment following progression on FOLFIRINOX. In this multicenter retrospective analysis, we evaluated the efficacy and tolerability of second-line nab-paclitaxel plus gemcitabine (nab-P/
Gem) after progression on FOLFIRNOX in PDAC. Methods
Patients with unresectable or metastatic PDAC who received
nab-P/Gem after progression on FOLFIRINOX between Febru-
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of pancreatic juice into the abdominal cavity. The conservative
therapy is possible to eliminate dehiscence of the pancreatodigestive anastomosis. In the main group external drainage of the
main pancreatic duct allowed us to control the discharge amount
of pancreatic juice. Analysis of the results of surgical treatment
in the long term, any significant differences in the groups studied
could not be revealed. Conclusion The use of external drainage
of the main pancreatic duct at the GPDR allows you to monitor
the discharge of pancreatic juice and prevents possible anastomotic leak.
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Backgrounds/Aim Population attributable fractions defined as
the proportion of a disease that would be reduced if certain exposure are eliminated from the population. Well-known risk factors
include HBV and HCV infection, specific PAFs of these risk factors that attributable to HCC in Korea are still unknown. Therefore, the aim of this study is to explore the PAFs of HBV and
HCV that attribute to HCC in Korea. Methods Prospectively
cohort study using database from NHIS-NSC 2002-2013, HCC
risk group (HBV group n=29,715; HCV group n=12,219) and
Non-risk group (n=538,959) were follow-up from 2004 until the
end of the study in 2013. Levin’s equation were used to calculate
PAFs. The PAFs calculated based on prevalence from the cohort
was compared with PAFs calculated based on prevalence from
reference studies. Results Based on prevalence from cohort
and from reference studies, the total PAFs was 15.3% (95% CI,
14.5-16.0) and 32.4% (95% CI, 31.1-33.8) respectively. Conclusion This study provides the first population-based cohort study
of PAFs for HBV and HCV infection that attributed to HCC in
Korea. The PAFs attributable to HBV and HCV for HCC is
changed by using different prevalence.

Liquid biopsy in bile of biliary tract cancer focusing on
ctDNA analysis
Jin-Yi Han1, Hyo-Jung Jang1, Yu Na Kang2, Yong Hoon Kim1,
Tae-Seok Kim1, Koo Jeong Kang1, Keun Soo, Ahn1,*
1
Division of Hepatobiliary and Pancreatic Surgery, Department
of Surgery, Keimyung University Dongsan Medical Center,
Daegu, Korea, 2Department of Pathology, Keimyung University
Dongsan Medical Center, Daegu, Korea
Purpose Biliary tract cancers (BTCs), which includes gallbladder cancer (GBC), ampullary carcinoma (AC) and extrahepatic
cholangiocarcinoma (eCCA) are rapidly growing lethal tumor.
However, despite the availability of various diagnostic procedures, a tissue biopsy is still indispensable for the routine diagnosis in BTCs. Liquid biopsy useful for cancer detection, monitoring and management to replace from tissue biopsy. To confirm
somatic mutations whether liquid biopsy can be a tissue biopsy
replacement via a KRAS variation, we performed droplet digital
polymerase chain reaction (ddPCR) in bile /FFPE block. Methods From August 2018 to March 2020, we obtained bile fluids
from 42; 42 patients with BTCs and 1 patient with common bile
duct (CBD) stones via percutaneous transhepatic biliary drainage. To verify the size of PCR enriched fragments, we checked
the template size distributions by an agilent 2100 bioanalyzer.
We investigated gene expression profiling by mRNA-seq and the
KRAS mutations by ddPCR in bile ctDNA/FFPE DNA of BTCs.
Results KRAS signaling oncogene expression was same proportion in bile and paired tissue by the mRNA-seq and KRAS mutation was identified in 20/42 (48%) and 18/36 (47%), respectively
of the BTCs and eCCA patients and occurred 13/15 (87%) in the
G12D and G12V with codons 12. Compared with the FFPE DNA,
the mutational concordance with bile ctDNA was high at 16/20
(80%) patients. Moreover, it was associated with poor survival.
Survival analysis plot showed worse survival with KRAS than
without KRAS mutation in bile ctDNA of BTCs. Conclusions
Liquid biopsy of bile ctDNA can be a tissue biopsy replacement
via a KRAS variation as a prognosis tool in BTCs.
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Precision strategies for multifocal intrahepatic cholangiocarcinoma: Integrative analysis for comprehensive
genomic profiling of multiple tumors belongs to same
patient
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Background Intrahepatic cholangiocarcinoma (IHC) is the
second most common primary liver cancer. There is no clinical
consensus for the management of multiple tumors in the intrahepatic cholangiocarcinoma. The aim of this study is to evaluate
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the spatio-temporal evolutions of multiple tumors that belong to
the same patients and provide the clinically relevant evidence for
precision therapeutic strategies in the intrahepatic cholangiocarcinoma. Methods A total of 34 tumors from nine patients were
analyzed by next-generation sequencing using custom-designed
targeted gene panel with the deep targeted platform. Single
nucleotide variants with indel aberration, somatic mutations,
and copy number alterations were obtained from bioinformatics computational analysis. Results All multiple tumors in each
patient showed the significant similarity of somatic mutation
with indel pattern and copy number alteration. The analysis for
spatio-temporal evolution using clustering cancer evolutionary trees revealed that 8 out of 9 patients have multiple tumors
from genetically same clonal origin even in different anatomical
locations of the liver. We identified shared driver mutations in
each patient such as BAP1, IDH1, and BRAF. The only patient
not having shared non-synonymous somatic mutation showed
a significantly concordant pattern of copy number alteration in
multiple tumors. Conclusion Genomic profiles were concordant
among all tumors in each patient, suggesting a common progenitor cell origin regardless of the location in the liver. Most of the
patients were identified to share the actionable genetic alteration
commonly in multiple tumors. Our results support the development of molecular-targeted therapeutic strategies in multifocal
intrahepatic cholangiocarcinoma.
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Purpose REACH and REACH-2 investigated ramucirumab in
patients with HCC after sorafenib. We present post-hoc analyses assessing prognostic and predictive value of baseline AFP
in both studies. Methods Patients with HCC, Child-Pugh A,
ECOG PS 0-1, prior sorafenib were randomized to ramucirumab
8 mg/kg or placebo Q2W. Cox models assessed prognostic value
of baseline AFP with either continuous or dichotomous (≥ 400
versus < 400 ng/ml) AFP (REACH, n=565, REACH-2, n=292).
Cox model with AFP and its treatment interaction assessed predictive value of baseline AFP in REACH. Subpopulation treatment effect pattern plot (STEPP) assessed interaction between
ramucirumab and AFP in REACH, REACH-2 and pooled individual patient data analysis of both studies (AFP ≥ 400 mg/mL).
Results Baseline AFP was confirmed as significant continuous
(REACH, REACH-2; p < 0.0001) and dichotomous (REACH; p
< 0.01) prognostic factor for OS. AFP remained prognostic after
adjusting for significant prognostic factors. Interaction between
AFP and treatment effect was significant in REACH (p=0.0042
continuous; p < 0.0001 dichotomous), suggesting predictive
value of AFP in RAM OS benefit. Based on Cox regression of
OS on continuous AFP level and its interaction with treatment,
estimated OS hazard ratio in REACH (< 0.8, 95% CI below 1)
was significant for AFP ≥ 400 ng/mL, supporting AFP ≥ 400 ng/
mL as selection criterion for ramucirumab OS benefit. STEPP
supported these results with OS benefits for AFP ≥ 400 ng/
mL. Conclusions Prognostic impact of baseline AFP is important in trial design. Findings suggest AFP may be predictive of
ramucirumab OS benefit. Results confirm AFP ≥ 400 ng/mL is
appropriate selection criterion for this benefit.
Previously presented at ESMO2019, FPN 753P, Zhu et al.
Reused with permission.
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(HRs) with 95% confidence intervals (95% CIs) were calculated
and pooled from the included studies. The primary outcome of
interest was overall survival. Data was summarized using RevMan 5.3 to assess the relationship between gallbladder cancer
and NLR. Results Ten studies with a total of 2,246 patients
were included in the analysis. High NLR (HR 1.61 95% CI 1.411.84, p < 0.00001, I2 65%) was associated with a statisticllay
significant relationship between a high NLR and worse overall
survival. Due to significant heterogeneity, a sensitivity analysis
was conducted which excluded two studies still showing results
consistent on the prognostic value of NLR (HR 1.73 95% CI 1.48
- 2.03, p < 0.00001, I2 8%). Conclusion NLR is a promising
cost-effective inflammatory biomarker for worse survival in gallbladder cancer which the clinician can use in treatment planning,
monitoring and prognostication. Further randomized studies may
be done to confirm these findings.

Purpose Periampullary cancers (PAC) including pancreatic,
ampulla of Vater (AOV), and common bile duct (CBD) cancers
are highly lethal cancer among all other malignancies and often
accompany microenvironmental changes such as many tumorinfiltrating lymphocytes (TILs) and severe fibrosis. Recently,
immune checkpoint markers, programmed death-1 (PD-1) and
its ligand 1 and 2 are a topic of increasing interest in the field of
cancer immunology, especially in the cancers with many TILs,
such as malignant melanoma and MSI-high colorectal cancer.
Here, we evaluate the expression and prognostic significance of
immune checkpoint markers in PACs. Methods Formalin-fixed,
paraffin-embedded tissues of surgically excised PACs from the
laboratory archives from 1998 to 2014 were evaluated by immunohistochemical staining for PD-1, PD-L1, PD-L2 using a tissue
microarray. The clinicopathologic parameters were documented
and statistically analyzed with the immunohistochemical findings. Survival and recurrence data were collected and analyzed.
Results A total of 115 PAC cases were evaluated. The average
age was 63 years, with 76 male and 50 female patient samples.
Location, gross type, size, radial resect margin, N, M stage, lymphatic invasion, vascular invasion, perineural invasion, and histologic well differentiation and severe inflammation, high expression of PD-L1 were significantly associated with the recurrence.
Higher expression levels of PD-L1 were significantly related to
better overall survival, while other PD-1 and PD-L2 were not
related. Similar findings were observed for disease-free survival.
Conclusions In addition to other clinicopathologic parameters,
PD-L1 expression can be a good prognostic marker and could
guide future immunotherapies in PDAC.
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Prognostic utility of neutrophil-lymphocyte ratio in gallbladder cancer: A Meta-analysis and systematic review
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Purpose Gallbladder cancer is a rare malignancy that is distinguished by poor survival outcomes, with poor response to
chemotherapy and locoregional treatment options. Majority of
patients are diagnosed at an advanced stage, with regional disease
or distant metastasis upon presentation. This systematic review
and meta-analysis sought to examine the prognostic role of NLR
on overall survival of patients with gallbladder cancer. Methods
A systematic review was conducted to examine the prognostic
significance of NLR on the prognosis of gallbladder cancer. Systematic search was done using Pubmed, Cochraine and Google
Scholar for articles published until January 1, 2020. Hazard ratios

Purpose Similar to other contemporary trials, REACH (NCT01140347) and REACH-2 (NCT02435433) did not include patients who received first-line therapy other than sorafenib, which
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was the only treatment with demonstrated overall survival (OS)
when the trials were designed. This global open-label expansion
(OLE), single-arm REACH-2 cohort studies ramucirumab in
patients with advanced HCC and baseline alpha-fetoprotein
(AFP) ≥ 400 ng/mL following a non-sorafenib-based therapy.
Methods Eligible patients have advanced HCC, Child-Pugh-A,
ECOG PS 0/1, baseline AFP ≥ 400 ng/mL, and 1-2 prior systemic regimens for HCC, excluding sorafenib or chemotherapy.
Liver transplant patients are eligible. ~44 patients will receive
ramucirumab 8 mg/kg IV Q2W. Primary endpoint: safety; secondary endpoints include OS, progression-free survival (PFS),
objective response rate (ORR), and patient-reported outcomes.
Final analysis will occur after all patients have completed ≥ 3
cycles ramucirumab or discontinued. Results As of interim
data cutoff (31-January-2020), 24 patients were enrolled: 96%
male, median baseline AFP=2,094 ng/mL (IQR:854, 7981), 50%
ECOG-PS 0, 96% Child-Pugh-A, 67% ALBI grade1, and 92%
BCLC stage C. Most common prior systemic therapies were lenvatinib (n=8), monotherapy PD-1/PD-L1 inhibitor (n=9), PD-1
inhibitor+lenvatinib (n=3), and atezolizumab+bevacizumab (n=3).
Grade ≥ 3 TEAEs (≥ 10%) were hypertension (n=4), proteinuria (n=3), and pneumonia (n=3). No deaths due to AEs occurred.
With median follow-up=6.5 months, median PFS was 5.5 months
(18 events; 95% CI 1.3-7.5). ORR was 16.7% (95% CI 1.8-31.6).
Median OS was immature (10 events). Conclusions Safety and
efficacy of ramucirumab following a non-sorafenib systemic
therapy was consistent with that observed in patients who received prior sorafenib in ITT REACH-2 population.
Previously presented at ILCA2020.

Purpose REACH and REACH-2 studied ramucirumab 8 mg/
kg Q2W in patients with HCC after sorafenib. In REACH-2
(baseline AFP ≥ 400 ng/mL), ramucirumab improved OS versus
placebo, consistent with REACH (AFP ≥ 400 ng/mL). We describe exposure-response analyses in patients from the studies.
Methods Individual patient data from patients with Child-Pugh
A, BCLC stage B/C, and AFP ≥ 400 ng/mL were pooled for
exposure-response analyses (n=311 ramucirumab [evaluable
ramucirumab exposure] versus n=216 placebo). Estimates of
exposure (minimum concentration after first dose [Cmin,1]) were
treated as either continuous or categorical (group to quartiles)
to evaluate relationship to OS, PFS, and as categorical to evaluate relationship to selected safety endpoints. Multivariate Cox
regression/case-matched control analysis evaluated OS/PFS and
adjusted potential imbalance in baseline prognostic factors between each quartile and placebo groups. Results Poor prognostic factors, including Child-Pugh A6 and macrovascular invasion, were more frequent in lower exposure quartiles. Increasing
ramucirumab exposure was significantly associated with improved OS (p < 0.0001), but not PFS (p=0.12), when treated as continuous variable. While smaller hazard ratios were observed in
higher exposure quartiles for OS (Q3 HR=0.613; Q4 HR=0.547),
strong ramucirumab treatment effect on PFS was observed over
all exposure ranges (HR=0.458 to 0.589). No apparent association between increased ramucirumab exposure and incidences
of selected adverse events was observed except Grade ≥ 3
hypertension. Conclusions Ramucirumab 8 mg/kg Q2W is safe
and effective for patients with HCC and AFP ≥ 400 ng/mL, after
sorafenib. Potential disease-PK interaction may confound interpretation of exposure-efficacy relationships and warrants further
exploration.
Previously presented at ESMO2019, FPN758P, Llovet et al.
Reused with permission.
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Purpose Lenvatinib (LEN) has demonstrated the efficacy and
safety in patients (pts) with advanced HCC (aHCC) as 1st-line
treatment in the pivotal REFLECT trial. Further evaluation in real-world setting is necessary to measure the clinical outcomes of
LEN in daily practice. Methods This is a multicenter retrospective analysis from 3 Korean referral cancer institutions. Between
September 2018 and November 2019, a total of 86 pts received
LEN for the management of BCLC B or C aHCC, and 75 pts who
had at least one follow-up visit after the start of LEN were included in this analysis. Results Median age was 59 years (range,
19-81), and 56 pts (74.7%) were male. Baseline characteristics
were as follows; Child-Pugh class A/B in 57 (76.0%)/18 (24.0%),
BCLC B/C in 9 (12.0%)/66 (88.0%), prior systemic therapy in
24 (32.0%) including 14 (18.7%) with prior immune checkpoint
inhibitors (ICIs). LEN was used as 1st/2nd/3rd-4th lines of therapy
in 51 (68.0%)/13 (17.3%)/11 (14.7%) pts, and 30 (40.0%) had
extensive disease extent excluded in the REFLECT trial. In overall pts, the median follow-up duration was 4.7 months (mo) (95%
CI, 3.3-6.2), the median PFS and OS were 4.6 (95% CI, 3.65.6) and 6.7 mo (95% CI, 5.0-8.3), repectively. In Child-Pugh A
group, the PFS and OS were as follows: 1st line setting, 4.6 (95%
CI,3.1-6.1) and 10.7 mo (95% CI, 4.7-16.6); ≥ 2nd line setting, 4.4
(95% CI, 2.8-6.0) and 6.4 mo (95% CI, 4.7-8.0); prior ICI group
4.4 (95% CI, 3.6-5.1) and 7.1 mo (95% CI, 5.7-8.5), respectively.
In Child-Pugh B group, the PFS and OS were 2.6 (95% CI, 0.64.6) and 5.3 mo (95% CI, 2.0-8.5), respectively. According to the
RECIST v 1.1, response rates and disease control rate were 10.7%
and 77.4%, respectively, in overall pts. The most common grade
3-4 toxicities were hyperbilirubinemia (n=8, 10.7%), AST elevation (n=6, 8.0%) and diarrhea (n=4, 5.3%). Conclusions LEN
was effective and well tolerated in pts with aHCC in Korean reallife setting.

Purpose To evaluate the role of adjuvant radiotherapy (RT) after
curative resection in patients with extrahepatic bile duct (EHBD)
cancer. Methods Between January 2000 and December 2015,
1616 patients with EHBD cancer who underwent curative resection were accrued from 14 institutions in Korea. Among these,
990 patients did not receive any adjuvant therapy (RT(–) group),
while 626 underwent postoperative RT with or without chemotherapy (RT(+) group). Results Median age was 66 years (range,
33-90). According to the tumor location, 546 patients had perihilar tumors, 936 had distal tumors, and 134 had diffuse tumor
involvement. 757 patients (46.8%) had pT3-4 tumors, and nodal
involvement was present in 523 patients (32.4%). Resection margin was involved in 123 patients with carcinoma in situ and 228
with invasive carcinoma. With a median follow-up of 35 months
(range, 3-231), the median overall survival (OS) of all patients
was 47 months. In 740 patients with involved resection margin
and/or nodal involvement, the median OS were 23 months and
31 months in RT(–) and RT(+) groups, respectively (p=0.001).
Conclusions Adjuvant RT improved OS in EHBD patients with
involved resection margin and/or nodal involvement. Prospective
randomized study is warranted to confirm these findings.
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The analysis of microbiota composition between tumor
and normal tissues in pancreatic cancer and the comparison with the public data of NCBI (SRP132007)
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were analyzed. PNI was calculated as follows: 10×serum albumin
concentration (g/dL)+0.005×peripheral lymphocyte count (number/mm2). Along with PNI, we also analyzed the OS depending
on sarcopenia status. Results Totally 533 patients were included
and analyzed with median follow-up period 9.30 months (IQR;
4.10-16.70). The median value of PNI in this cohort was 46.5
(IQR; 40.60-1.55). When we compared the OS, the group with
high PNI showed significantly higher OS than low PNI (1-year
OS; 30.8% vs. 48.3%, p < 0.001). The sarcopenia cut-off value
for male was 49 cm2/m2, and 41 cm2/m2 for female determined
by ROC curves. The OS was significantly higher in non-sarcopenia group (34.4% vs. 44.2%, p=0.007). We categorized the
patients into 3 groups; patients with both sarcopenia and low PNI,
patients with either sarcopenia or low PNI, and patients with both
non-sarcopenia and high PNI. The OS was significantly different
depending groups (1-year OS; 7% vs. 38.3% vs. 46.5%, p <
0.001). Conclusions The higher PNI demonstrate the patients
of good nutritional status and systemic inflammatory status and
predict longer survival in BTC.

Purpose The translocation of gut bacteria and its derivatives
may be an essential factor contributing to the various disease of
pancreas. However, microbial function on the development and
progression of pancreatic cancer are not clear and the research
are still lacking. The aim of this study is to analyze the composition of microbiota in pancreatic cancer tissue and then to compare
the result with the existing public data. Methods We obtained
the cancer and normal tissues from patients who underwent
pancreatic cancer surgery in Korea (IRB: 2018-0710) and total
bacterial genomic DNA was purified from tissue. Through the
gene sequencing of 16S rRNA (V3-V4 lesion), we analyzed the
quantitative and qualitative composition of microbiome. Then,
we compared the microbiome composition with public data of
NCBI (SRP132007). Results We successfully performed the
gene sequencing of 16s rRNA from 12 tumor tissues and 6 normal tissue. Based on the results obtained from the tumor and
normal tissues, we compared the composition from the phylum
to the spieces level. We confirmed that there were significant differences in the microbiome composition of the tumor and normal
tissues, and identified a various strains of 20 or more species with
a high specificity in tumor or normal tissues. In addition, through
the comparison with SRP132007 data, we confirmed a distinct
difference between the two groups. Conclusions We have analyzed the patterns and characteristics of tumor or normal specific
microbiomes through pancreatic cancer tissues. And there is
a clear difference between the two groups with environmental
differences, even in the microbiomes of patients with the same
disease. We expected to further clarify the importance of microbiomes in pancreatic cancer and lead to the development of new
therapies through further studies.
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Purpose 18F-FDG PET is widely used in clinical cancer diagnostics. However, 18F-FDG PET scan in gastric cancer(GC) is still
controversial due to its lower sensitivity in diagnosis and staging
compared to other imaging modalities. The purpose of this study
is to establish a gene panel for 18F-FDG PET positivity in GC
by using patient-derived xenografts(PDXs). Methods BALB/c
nude mice were subcutaneously implanted with 30 cases of GC
PDX tissues and underwent a simultaneous PET/MRI scanner.
Using RNA-seq data of the 30 GC PDXs for training set, we
constructed a gene co-expression network which was correlated
with the maximal standardized uptake values(SUVmax). The
least absolute shrinkage and selection operator(LASSO) was

Purpose The prognostic nutritional index (PNI) is indicator that
accounts both immune-inflammatory status and nutritional status.
In this study, we assess the impact of PNI in recurrent and metastatic BTC. Methods and Material The patients with advanced
biliary tract cancer patients who treated in single institution from
2007 to 2016 were included. The patients with either distant
metastasis at diagnosis or recurrent tumor after local treatment
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used for identification of genomic signature for the PET positivity and a prediction model was established. By using qRT-PCR,
a gene panel (PredictionScore) based on the gene signature was
developed. Results We found that the PDXs could recapitulate
FDG avidity of those parental tumors between 15 patient-PDX
pairs(Spearman r=0.54, p-value=0.04). The prediction model
with the identified five genes(PLS1, PYY, HBQ1, SLC6A5,
NAT16) provided significant prediction values compared with
actual SUVmax for 15 patients as a validation set (Spearman
r= 0.56, p-value=0.03) and for 8 patients as a test set (Spearman
r=0.90, p-value=0.005). The PredictionScore showed significant positive correlation with the actual SUVmax for 7 patients
as an external validation set (Spearman r=0.82, p-value=0.03).
Conclusions PDX can be utilized for developing gene panel of
the PET positivity prediction in GC. Our results showed that the
scoring system can be applied clinically for developing a predicted stratification model. Future studies will be aim to evaluate the
panel for a higher number of PET-scanned GC patients to establish a rational patient selection for PET scan in clinical settings.

chives, both 22C3 and SP263 high TPS (versus TPS < 1%) were
significantly associated with more recent block (< 3 years versus
≥ 3 years) (p=0007 and p=0.009, respectively). When FFPE sections were stored at room temperature, only 22C3 TPS was more
decreased in longer stored sections. However, the expression
was not affected by the section storage duration in both assays
when stored at 4°C. For 22C3 TPS 1-49% and ≥ 50%, there was
a significantly higher probability of preserved 22C3 expression
in resent section in room temperature (OR=1.73, p=0.006 and
OR=1.98, p=0.002, respectively) but SP263 showed preserved
expression in longer section duration in room temperature. Conclusions Our results showed the high correlation between PD-L1
22C3 and SP263 in routine clinical samples but FFPE block older
than 3 years and sections stored at room temperature more than
1 week may lead to underestimation of PD-L1 status especially
with 22C3 assay.
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Purpose The immune checkpoint inhibitors(ICIs) that target the
programmed cell death receptor-1 and its ligand have achieved
remarkable success in treatment for advanced lung cancer. However, it is little known about clinical biomarkers that could help
to select patients who will respond well to immunotherapy. We
conducted a retrospective study to figure out whether the firstline platinum-based chemotherapy agent would affect the subsequent outcome of immunotherapy in non-small cell lung cancer
(NSCLC) patients. Methods Retrospective data of 108 NSCLC
patients who were treated with immunotherapy including pembrolizumab, nivolumab, or atezolizumab between January 2018
and June 2020 were reviewed. The clinical information, pathological variables, and radiological findings were reviewed. The
patient data were followed up until the date of the last visit, death,
or the end of data recording (31 June 2020). The Kaplan-Meier
method was used for estimation of survival time and the logrank test was used for assessment of the difference in survival
between the types of first-line chemotherapy. Results A total
of 84 NSCLC patients were treated with second-line ICIs after
first-line platinum-based chemotherapy. Forty-three (51%), 36
(43%), 3 (4%) and 2 (2%) patients received pemetrexed, gemcitabine, docetaxel and paclitaxel for the first-line treatment,
respectively. The pemetrexed group showed significantly shorter mean progression-free survival (4.0 months vs. 9.1 months,
P=0.036) compared to other regimen groups. The gemcitabine

Purpose Harmonization studies for PD-L1 revealed high correlation of 22C3 and SP263 antibodies in non-small cell lung
cancer (NSCLC). However, characteristics of those antibodies
in various clinical and analytical setting has yet to be validated. Methods The results of simultaneously performed PD-L1
22C3 and SP263 assays on 431 routine clinical NSCLC samples
were reviewed and both assays were performed on 314 archives
of surgically resected NSCLCs and assessed the PD-L1 expression according to FFPE block age, and the storage duration and
the temperature of FFPE sections. Results In routine clinical
samples, 22C3 showed highest concordance rate with 94.5% of
SP263 tumor proportion score (TPS) ≥ 50% and 98.9% 78.8% of
SP263 TPS 1-49%, while SP263 showed concordance rate with
79.6% of 22C3 TPS ≥ 50% and 82.4% of 22C3 TPS 1-49%. In ar-
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group showed longer survival than other groups (8.4 months vs.
4.6 months and 37.3 months vs. 32.0 months for PFS and OS,
respectively); however, this difference was not statistically significant (P=0.158 and P=0.112 for PFS and OS, respectively).
Conclusions The type of platinum-based doublet chemotherapy received as first-line treatment may predict the survival of
patients treated with second-line ICIs.

P179
Characterization of target molecule, PAK1 based on
RNA Seq data and in silico prediction of its inhibitors
for anti-lung cancer drug development

Purpose Although recent studies have focused on prognostic
parameters, the parameters that will best predict the oncological
outcome in patients with non-small cell lung cancer (NSCLC) are
unclear. We assessed the clinical feasibility of C-reactive protein
to lymphocyte ratio (CLR) in a cohort of NSCLC patients who
underwent curative surgical resection. Methods A retrospective
study was conducted on patients with stages I and II NSCLC who
underwent curative resection at the Kyung Hee University Hospital at Gangdong. The Cox proportional hazard model was used to
identify the most valuable prognostic factors for disease-free survival (DFS) and overall survival (OS). The differences in the survival curves with respect to CLR were analyzed. Results Multivariate analysis identified age (hazard ratio [HR] 1.05, p=0.011),
lymphatic invasion (HR 2.88, p=0.004), stage (HR 4.33, p <
0.001), and CLR (HR 1.01, p < 0.001) as independent factors for
DFS. In addition, multivariate analysis identified age (HR 1.08,
p < 0.001), lymphatic invasion (HR 3.12, p=0.004), stage (HR
5.10, p < 0.001), and CLR (HR 1.01, p=0.003) as independent
factors for OS. The cut-off point of CLR was 1.66 for both DFS
and OS. When categorizing the patients into two groups based
on their CLR values; 72 patients had high CLR values, and 144
had low CLR values. The 5-year DFS rates in the groups with
low CLR and high CLR were reported as 78.5% and 54.7%
(p < 0.001), and the 5-year OS rates in the groups with low CLR
and high CLR were reported as 91.3% and 68.2% (p < 0.001).
Conclusions Our finding show that the CLR could be additional biomarker that could help predict the prognosis of NSCLC
patients who underwent curative surgical resection. Because
CLR is newly characterized parameter in NSCLC, the relationship with the survival of this parameter requires further validation
in further studies before they are subjected to clinical applications.

Jae Heun Chung1, Seong Hoon Yoon1, Yun Seong Kim1, Sang
Gyun Noh2, Hae Young Chung2,*
1
Department of Internal Medicine, Pusan National University
Yangsan Hospital, Yangsan, Republic of Korea, 2College of Pharmacy, Pusan National University, Pusan, Republic of Korea
Purpose In this present study, we characterized a target molecule, p21-activated kinase 1 (PAK1) based on RNA-Seq data
and tried to develop a novel PAK1 inhibitor using in silico prediction models. Methods We performed RNA-Seq using both
tumor tissues and adjacent noncancer tissues of patients with lung
cancer. A Western blot analysis was used to detect protein level
for PAK1 and apoptosis markers. Xenograft models were used to
examine in vivo antitumor potency of PAK1. Finally, we used in
silico studies to predict potential inhibitors for PAK1. Results
Our RNA-Seq analysis found 940 differentially expressed genes
(DEGs) (310 upregulated and 640 downregulated genes in the
tumor group). In the result of GSEA, some DEGs were involved
in lung cancer pathway. We constructed the network between calculated degree and betweenness centrality to find genes which
were important in the network. As a result, we found that PAK1
had high degree and betweenness centrality, which indicates that
PAK1 has high possibility of promoting lung cancer. To validate
the role of PAK1 in vitro and in vivo, transfection of PAK1 small
interfering RNA showed to induce apoptosis and to inhibit tumor
growth with xenograft models. Next, we found that MHY 4571
had high affinity with PAK1 structure by in silico prediction.
The treatment with MHY 4571 in vitro confirmed a decrease in
the PAK1 protein levels. Conclusions Our data suggested that
PAK1 is a useful biomarker and MHY 4571 could be an effective
agent to develop anti-lung cancer drug.
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Growth inhibitory effect of retinoic acid is mediated by
ASXL1 in lung cancer cells

Clinical significance of C-reactive protein to lymphocyte count ratio as a prognostic factor for survival in
non-small cell lung cancer patients who underwent
curative surgical resection

SukYoung Byun, DoYeong Jeon, Nackhyoung Kim, Ui-Hyun
Park, Hyesook Youn, Soo-Jong Um
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Purpose Retinoic acid (RA) is a ligand of retinoic acid receptors
(RARs). RA is known for anti-cancer effects in various cancers;
lung cancer, breast cancer and acute myeloid leukemia. However,
molecular mechanism of RA in lung cancer has not understood
yet. Additional sex combs-like 1 (ASXL1) is a transcriptional
co-regulator interacting with RAR in presence of RA. Frequent
mutations in diverse leukemia indicated tumor suppressor function of ASXL1. Although a few mutations of ASXL1 are also
reported in lung cancers, molecular function of ASXL1 in lung
cancer has not been explored. We hypothesized ASXL1 might
be a RA-dependent tumor suppressor in lung cancer as Asxl1, in
a previous study, represses expression of N-Myc during mouse
lung development. Here, we present our study of ASXL1 as
a RA-dependent RAR regulator in lung cancer. Methods To
determine effect of RA on cell viability in H1299 and H460, IC50
values were measured using MTT assay. We also examined effect of ASXL1 knockdown (KD) in H1299 cells on viability.
To measure mRNA expression, RAR target genes (CYP26A1,
RARβ, and HOXA1) were examined by qPCR. Results MTT
result demonstrated that two non-small cell lung cancer (NSCLC)
cell H460 and H1299 were resistant to RA (IC50 ≥ 39 μM). In
H1299, ASXL1 KD results in higher cell viability than control.
In qPCR results of RAR target genes, CYP26A1 and RARβ were
regulated in transcriptional level by both of RA and ASXL1 although expression of HOXA1 was not altered by either RA or
ASXL1. Conclusions In this study, we observed common resistance of H1299 and H460 to RA. ASXL1 KD caused more resistance to RA. As ASXL1 KD increased expression of CYP26A1
and RARβ which are RAR target genes, we suggest that ASXL1
might be a crucial factor of RA resistance in NSCLC at transcription level. We expect transcription mechanism of ASXL1-RARRA would provide a novel therapeutic method by RA in NSCLC.

Purpose RELAY demonstrated a statistically significant, clinically meaningful PFS improvement RAM+ERL versus PL+ERL
in patients with previously untreated EGFR mutation (mut)-positive (exon19 deletion or exon21 mut (L858R)) mNSCLC (median PFS 19.4 versus 12.4 mo, HR 0.591 (95% CI 0.461-0.760),
p < 0.0001). EGFR sensitizing and T790M mut status was monitored in circulating tumor DNA (ctDNA) in a Japan liquid biopsy
exploratory substudy. Methods Plasma samples were collected
before and during treatment (Baseline, Cycle4, 13 and every 6
cycles up to Cycle 53) and post-study treatment discontinuation
(30-day follow-up). Isolated ctDNA were subjected to droplet
digital PCR (ddPCR) to determine EGFR mut status. Statistical analyses for T790M were performed for patients (pts) with
disease progression with valid results from baseline and 30-day
follow-up. Results ddPCR population had 63 pts and similar
PFS HR (0.61, 95% CI 0.37-1.03) to full ITT population. Rates
of EGFR T790M mut positivity at 30-day follow-up were not
different between groups; RAM+ERL: 21% (6/29 pts, 95% CI
10-38%); PL+ERL: 24% (8/34 pts, 95% CI 12-40%) (p=1.0).
When evaluating cumulative post-progression T790M rates according to number of cycles received before disease progression,
rates for pts who progressed by Cycle4, 12, or 53 were 0%, 9%
and 21% for RAM+ERL, and 0%, 21%, and 24% for PL+ERL,
suggesting that RAM+ERL potentially may delay occurrence of
resistance by T790M mutation. Conclusions RAM+ERL resulted in superior PFS, with similar T790M rates at progression
versus PL+ERL, suggesting the potential for effective EGFRdirected therapy after progression on RAM+ERL.
Previously presented at ESMO2019, FPN1523P, Nishio et al.
Reused with permission.
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Impact of ramucirumab (RAM) + erlotinib (ERL) on EGFR
mutations in circulating tumor DNA – The 1st report of
a biomarker study in Japanese patients from RELAY:
Global Phase 3 study of ERL + RAM or placebo (PL) in
1L metastatic NSCLC with EGFR activating mutations
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Lung cancer treatment and level of risk in COVID-19
pandemic
Fitri Kurnia
Faculty of Economics and Business, Master of Science and Doctoral Study Program, Universitas Gadjah Mada, Yogyakarta
Purpose To collect information about managing and treatment
of lung cancer during the COVID-19 pandemic, and level of
risk of COVID-19 for lung cancer sufferers. Method literatur
review. Result Lung Cancer Study Group, Chinese Thoracic
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Society, Chinese Medical Association; Chinese Respiratory
Oncology Collaboration. Providing treatment recommendations
for non-small cell lung cancer patients as follows: 1) During this
pandemic, people with lung disease should be treated at the nearest medical center. 2) Patients who are going to be hospitalized,
need to be tested, whether they are infected with Covid19 or not.
3) Close attention should be paid to identification of COVID-19related symptoms and adverse reactions caused by the malignancy or
antitumor treatments. 4) Strict health protocols must be applied
to patients. 5)The treatment delay must be adjusted to the patients
disease status. 6)Treatment strategies must be adjusted according to the level of cancer, the patient, and the expected efficacy
and toxicity. Lung cancer sufferers must get the right treatment.
Until now, the COVID-19 vaccine has not been found, therefore the provision of appropriate immunotherapy is very helpful
(Addeo A, Obeid M, Friedlaender A, 2020). Lung cancer has a
high enough risk of being infected with COVID-19, 5 out of 18
COVID-19 patients are lung cancer sufferers (Liang, et al. 2020).
Lung cancer patients have a higher mortality rate than general
population. Hydroxychloroquine and azithromycin treatment
are good combination for good treatment option. Minimize visits to hospitals also important option in this pandemic (without
removing their active treatments) in order to decrease nosocomial
transmission (J. Rogado, et al. 2020). Conclusion Health care
for patients with lung cancer, must pay attention to health protocols and as much as possible to minimize going to the hospital,
because they are vulnerable to the transmission of COVID-19.

diagnosis, treatment, and prognostication. This meta-analysis
aimed to determine the prognostic significance of neuron-specific
enolase (NSE) and vascular endothelial growth factor (VEGF) on
SCLC. Methods A systematic review was conducted to examine
the prognostic significance of two biomarkers in the prognosis
of SCLC, namely: VEGF and NSE. Systematic search was done
using MEDLINE, LILACS, EMBASE, Cochrane, and Clinicaltrials.gov for articles published until July 1, 2020. The primary
outcome of interest was overall survival (OS). Data was summarized using RevMan 5.3. Results Nine studies were included
in the analysis with a total of 1, 442 patients. Pooled estimates
showed that elevated NSE (HR 1.50 CI 1.24-1.82, p < 0.0001, I2
27%) and VEGF (HR 1.84 CI 1.21-2.78 p=0.004, I2 52%) were
all associated with poor overall survival. Conclusion High NSE
and VEGF are promising prognostic biomarkers of poor survival
in patients with SCLC. Further randomized studies may be done
to confirm these findings. The possibility of incorporating multiple biomarkers into a unified scoring system is also worth exploring.
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Purpose Lung cancer remains a major health burden worldwide. According to Surveillance, Epidemiology, and End Results
Program data, it is the most common cause of cancer-related mortality with 154,050 patients dying due to it in 2018. Small cell
lung cancer (SCLC) accounts for approximately fourteen percent
of all lung cancer cases and occurs in a 1:1 ratio between men
and women nature of SCLC. Nearly all cases are attributable to
smoking. A study involving 47, 351 patients with SCLC showed
a median age of 71 years with male predominance. Race, diagnosis period, age, stage and location of residence were identified
as predictors for chemotherapy use. The median overall survival
with and without chemotherapy were 9.6 months and 3.6 months,
respectively. Thus, biomarkers are needed to guide clinicians in

Purpose In EGFR-mutated, metastatic NSCLC, outcomes
from EGFR tyrosine kinase inhibitors have differed historically
by mutation type (lower benefit reported in patients with exon
21-L858R [ex21] versus exon 19 deletion [ex19]). In phase 3
RELAY, ramucirumab+erlotinib provided superior progressionfree survival (PFS) versus placebo+erlotinib. Additional efficacy and safety by mutation type are reported here for the first
time. Methods Patients with untreated metastatic NSCLC, an
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EGFR ex19 or ex21 mutation, and no CNS metastases were randomized (1:1) to erlotinib (150 mg/day) with either ramucirumab (10 mg/kg) or placebo, Q2W, until RECIST1.1-progression
or unacceptable toxicity. Stratification factors included ex19/
ex21 and East-Asian/Other. Primary endpoint: PFS. Secondary and exploratory endpoints included objective response
rate (ORR), disease control rate (DCR), duration of response
(DOR), safety, PFS2, biomarker analyses. Statistical analyses
included Cox regression and Kaplan-Meier estimation. NCICTCAE 4.0 evaluated adverse events (AEs). Results More
patients with ex21 (83%) versus ex19 (72%) were of Asian race.
Ramucirumab+erlotinib demonstrated PFS benefit in ex19 (0.651
[0.469-0.903], p=0.01) and ex21 (ex21:0.618 [0.437-0.874],
p=0.006). ORR showed consistent improvements across mutation types for ramucirumab+erlotinib (ex19:79%; ex21:74%)
versus placebo+erlotinib (ex19: 83%; ex21: 66%). DCR for ex19
and ex21 was 96% and 95%, respectively, regardless of treatment
arm. Safety profile (Grade ≥ 3, serious AEs, dose adjustments)
was similar between mutation types. Exploratory data are forthcoming. Conclusions Ramucirumab+erlotinib-treated patients
with ex21 mutation had similar treatment benefit as patients with
ex19 mutation, which was consistent with that of ITT. Safety profiles were as expected. Results support ramucirumab+erlotinib as
first-line therapy for both ex19/ex21-positive metastatic NSCLC.
Previously submitted at ESMO-2020.

cantly improved PFS versus PL+ERL in EGFR mutation-positive
metastatic NSCLC. We report efficacy and safety results for the
EA subset. Methods Previously untreated patients with metastatic NSCLC and EGFR exon19 deletions or an exon21 substitution mutation (L858R) were randomized (1:1) to receive ERL
(150 mg/day)+RAM (10mg/kg Q2W) or ERL+PL until disease
progression or unacceptable toxicity. PFS (primary endpoint,
investigator-assessed), duration of response (DoR), PFS2 (time
to second disease progression), OS, and safety were assessed.
Results Of 449 patients randomized from Jan 2016 to Feb 2018,
336 patients (75%) were from East Asia (Japan: 211; Taiwan: 56;
Korea: 54; Hong Kong: 15). In the RAM+ERL (n=166)/PL+ERL
(n=170) arms in the EA subset, 64.5%/64.1% were female,
63.3%/64.1% were never-smokers, and 50.6%/49.4% had exon19
deletions. RAM+ERL improved PFS (median: 19.4 [95%CI
15.2-22.0] versus 12.5 [95% CI 11.1–13.9] months; HR: 0.636,
95%CI 0.485-0.833, P=0.0009) and DoR (median: 16.2 [95% CI
13.8-19.8] versus 11.1 [95% CI 9.7-12.5] months; HR: 0.646,
95%CI 0.481-0.868, P=0.0036) versus PL+ERL. PFS2 and OS
data are immature, with 67.3% and 82.7% of patients censored.
Grade ≥ 3 TEAEs reported in > 5% patients (RAM+ERL versus
PL+ERL) were hypertension (21.3% versus 4.7%), dermatitis acneiform (18.3% vs. 8.8%), ALT increased (9.1% vs. 9.4%), diarrhea (5.5% vs. 1.2%). Conclusions Consistent with the overall
RELAY population, RAM+ERL improved PFS versus PL+ERL
in the EA subset, with a manageable safety profile.
Previously presented at JSMO (2019).
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RELAY: Global Ph3 study of erlotinib (ERL)+ramucirumab (RAM) or placebo (PL) in metastatic NSCLC with
EGFR mutation – East Asian (EA) subset
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Purpose EGFR mutations occur in 10-20% Caucasian and 4060% EA patients with NSCLC. In RELAY, RAM+ERL signifi-
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radiotherapy in patient treated with ICIs in stage IV NSCLC in
real clinical practice. Methods This study evaluated 141 stage IV
NSCLC patients treated with PD-1/PD-L1 inhibitor at St. Vincent
hospital from April 2016 to January 2020. The baseline data was
recorded at the time of the first ICIs treatment. PFS and OS was
evaluated with Kaplan-Meier analysis in these study. Results
Median age was 66 years old (39-90), and male was predominant (70.2%). Pembrolizumab and nivolumab were treated in
63 (44.7%), 46 (32.6%), respectively. 110 (78%) were ECOG
0/1, 77 (54.6%) were 1st or 2nd therapy. Patients who received
RT were 51 (36.2%) in whole treatment period and 14 (9.9%)
were treated with RT during ICIs therapy. The most common
radiation site was chest (19.2%), followed by brain (14.32%) and
bone (10.6%). Median PFS and OS were 2.6 (p=0.161) and 4.3
(p=0.023) months. For PFS, mPFS in RT group was 5.3 months,
3.2 months longer than non-RT group, but not significant statistically (p=0.161). On the basis of the same metastatic organ, in
patients with bone matastasis, mPFS in palliative bone RT group/
non-RT group was 1.8/1.4 months. (p=0.112) For OS, mOS in
RT group and non-RT group was 5.8 months and 4.2 months,
respectively (p=0.0.23). In bone metastasis group, mOS in bone
RT group was 4.6 months, 1.6 months longer than non-RT group,
significant statistically (p=0.027). Conclusion In this analysis,
mPFS in RT and non-RT group presents statistical trends but the
difference is not significant statistically. Despite RT is associated
with extended survival rate, there are various clinical variables
affecting that effectiveness. Further study is needed to explore
their interactions and maximize treatment outcomes.

Purpose Selpercatinib (LOXO-292) is a highly selective and
potent small-molecule RET kinase inhibitor. We report an
update on selpercatinib’s efficacy & safety in RET-fusion+NSCLC. Methods Patients with RET-fusion+NSCLC were enrolled
to global, multicentre, Phase 1/2 LIBRETTO-001 trial. Following Phase1 dose escalation, patients received the recommended
dose (160 mg orally BID. Primary endpoint: objective response
rate (ORR). Secondary endpoints included duration of response
(DoR) and safety. Primary analysis set was defined as the first
105 enrolled patients previously treated with platinum-based
chemotherapy. Treatment-naïve patients were analyzed separately. Cutoff date for all analyses:16-Dec-2019 data. Results
In primary analysis set (platinum-treated patients, median 3 prior
systemic regimens; range 1-15), investigator-assessed ORR:70%
(95% CI: 59.8-78.1, n=73/105). Responses did not differ by
fusion partner or number/type of prior therapies, including antiPD-1/PD-L1 agents and off-label multikinase inhibitors. Median
DoR: 20.3 months (95% CI: 15.6-24.0)(45/73 [62%] responders censored at median follow-up of 14.8 months). Among 39
treatment-naïve patients, investigator-assessed ORR:90% (95%
CI: 75.8-97.1, n=35/39 [2 responses pending confirmation]).
Median DoR was not reached (27/33 [82%] confirmed responses
ongoing at median follow-up of 7.4 months). Safety analysis set
comprised all selpercatinib dosed patients (n=702), most common treatment-related adverse events (TRAEs) occurring in
≥ 15% patients: dry mouth (33.3%), increased AST (24.5%),
increased ALT (23.8%), hypertension (23.2%), diarrhea (19.7%),
fatigue (16.8%). Only 2% (n=14/702) patients discontinued
selpercatinib for TRAEs. Conclusions Selpercatinib achieved
marked and durable antitumor activity in patients with RETfusion+NSCLC. Selpercatinib was well tolerated. Efficacy data
assessed by independent review committee based on the cutoff
date will be presented. Reused with permission:©ASCO2020
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The efficacy and limitation of the role of radiotherapy
in NSCLC treated with PD-1 or PD-L1 inhibitor: Single
center experience
Sung Shim Cho, Hyunho Kim, Hyung Soon Park, Ho Jung An,
Byoung Yong Shim*
Division of Medical Oncology, Department of Internal Medicine,
St. Vincent Hospital, College of Medicine, The Catholic University of Korea, Suwon, Korea

Purpose Lung cancer (LC) is the leading cause of cancer
incidence among men and second among women in Philippines.
This study aimed to analyze time trends in LC incidence by subtype in Philippines. Methods Data for calculating LC incidence
rates from 2003-2012 obtained from Department of Health-Rizal
Cancer Registry. Population data was obtained from Philippine
Statistics Authority. Annual percentage change (APC) and 95%
confidence intervals (CI) in LC incidence rates per 100,000

Background Despite therapeutic advances, survival of stage IV
NSCLC is poor. There is emerging evidence that radiation not
only provides local tumor control but also may inﬂuence systemic control. We investigated retrospectively the efficacy of
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populations by subtype, gender, and Municipalities, computed
using ‘joinpoint’ regression. Results There were 8,832 LC cases
from 2003-2012, 70.1% were men. Incidence decreased from
2003-2007 (28.37 per 100,000) to 2008-2012 (22.15) (Average
APC: –4.95; 95% CI: –6.20-–3.70). In men, incidence decreased
(AAPC: –5.26, 95%CI: –6.70-–3.80). However, in women, incidence increase in 2005 and decreased thereafter (APC: –4.47,
95%CI: –6.00-–2.90). Among subtypes, adenocarcinoma contributes highest rate (2.23 per 100,000), followed by squamous
cell carcinoma (1.31) between 2008-2012. LC incidence rate was
relatively low at early ages, 5-9 (0.12) until it reached a high peak
at age 65-69 (454.89 per 100,000) where rates decreased in the
following age-groups, but fluctuated upward reaching the highest
peak, 75 and above (645.65). Among Municipalities, the highest
incidence rates were observed in Antipolo (20.0), and Mandaluyong (17.5). Conclusions This study revealed divergent LC
trends by subtype, which were decreasing. However, certain subtype observed an increasing trend across years, SCC in men and
SQCC in women. Further studies are needed on risk factors of LC
subtype to explain its etiology and incidence change.

revealed LC incidence by subtype was generally increasing after
10-year period. Among subtypes, ADC was observably highest
on increased. LC remains serious issue in Philippines such implementation of National Tobacco Control Policy should prioritize
in preventing smoking initiation, particularly among me.
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Safety and efficacy of thrombopoietin mimetics in
myelodysplastic syndromes patients: A meta-analytic
synthesis of randomized controlled trials
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Purpose The impact of TPO mimetics on increase blast cells
and acute myeloid leukemia (AML) progression remains unclear.
Therefore, the objective of this study aimed to evaluate the efficacy and safety of TPO mimetics in patients with MDS. Methods
A systematic search on PubMed, Embase, and CENTRAL databases were searched from inception to July 2020. Eligible RCTs
evaluating the efficacy and safety of TPO mimetics comparing
with control group. The outcome measures were included mortality, incidence of bleeding, platelet transfusion rates, risk of progression to AML. A random-effects model was used to calculate
RR with 95% CI. Results A total eight randomized controlled
trials (RCTs) with 930 participants included, five receiving romiplostim and three receiving eltrombopag. The median (range)
age of patients was 70 (50-84) years. Follow up was ranged from
4-58 weeks. Results from meta-analysis showed romiplostim
(RR 0.92, 95% CI 0.86 to 0.99) and eltrombopag (RR 0.37,
95% CI 0.20 to 0.69) significantly decreased the incidence rate
of bleeding. However, eltrombopag little or non-significantly
reduce the rate of AML progression (RR 0.81, 95% CI 0.66 to
1.00; p=0.05). There was no significant difference observed that
TPO mimetics significantly decreased the rate of platelet transfusion (RR 0.98, 95% CI 0.67 to 1.43) and mortality rate (RR
1.02, 95% CI 0.82 to 1.27) respectively. Conclusions The TPO
mimetics did not reduce the AML progression and mortality rate.
However, romiplostim and eltrombopag significantly decreased
the incidence rate of bleeding. Further, well controlled RCTs and
real-world studies required to robust the present findings.

Epidemiological changes on lung carcinoma incidence
by histological subtype in the Philippines, 2003-2012: A
population-based study
Jansen Marcos Cambia, Jayson Cagadas Pasaol*, Jin Kyoung
Oh*
Department of Cancer Control and Population Health, National
Cancer Center Graduate School of Cancer Science and Policy,
Goyang, South Korea
Purpose Lung cancer (LC) is the leading cause of cancer incidence among men and third common in women in Philippines.
The study aimed to analyze time trends in LC incidence over
10-year period. Herein, we provide model based estimates of
limited time LC cases by histological subtype. Methods Data
for calculating LC incidence rates in 2003-2012 were obtained
from Department of Health- Rizal Cancer Registry. Joinpoint
regression was used to analyze trends and estimate annual percentage change (APC) with 95% confidence intervals (CI) on LC
incidence by subtype, time- period, sex, and incidence counts,
rates per 100,000 person-years. Results LC incidence shows
increasing average annual rates in the past 10 years, observed
rate overall (19.5), male (27.0) and female (12.1). Among LC
histological subtype, adenocarcinoma (ADC) contributes highest rate, in men (9.8) and women (5.5), followed by squamous
cell carcinoma (SQCC), in men (3.6) and women (0.6). Incidence
trend declines to both sexes in 2007, and increases thereafter, in
men (APC: 13.7, 95% CI: –8.5; 41.3) and women (APC: 14.8,
95% CI: –10.0; 47.4). The highest increase in average annual
percentage change (AAPC) among LC histological subtype were
observe to ADC, in men (AAPC: 6.5, 95% CI: –2.2; 16.1) and
women (AAPC: 8.5, 95% CI: –1.4; 19.5). Conclusions The study
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The efficacy of high-dose methotrexate prophylaxis on
central nervous system relapse and survival outcomes
in patients with diffuse large B-cell lymphoma

Epidemiology and socioeconomic-status of pediatric
acute lymphoblastic leukemia incidence comparing the
developed and developing countries

Hyungwoo Cho1, Hyehyun Jeong1, Hyeyeong Kim1,2, Heejung
Chae1,3, Sang Wook Lee4, Jin-Sook Ryu5, Kyung Won Kim6,
Eun Jin Chae6, Jooryung Huh7, Chan Sik Park7, Dok Hyun
Yoon1,*, Cheolwon Suh1,*
1
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Korea, 6Department of Radiology, Asan Medical Center, University of Ulsan College of Medicine, South Korea, 7Department of
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Medicine, South Korea

Rosinta Hotmaida Pebrianti Purba1, Asriati2
1
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ALL is the most common type of pediatric cancer in developing countries as well as in developed countries. Despite advancements in the treatment of childhood leukemia (CL), socioeconomic status (SES) may potentially affect disease prognosis and
from the past epidemiological research has suggested several
potential risk factors. This study aims to analyze whether SES
is associated with survival from CL between developed and
developing countries. A thorough search for electronic articles
published between 2009-2019 researching the association between SES determinant and CL. From 24 relevant studies identified, 16 of which met all inclusion criteria. The results showed
that both in developed and developing countries, ALL was the
most frequent type of leukemia (85.1% of the cases) when fewer deaths occurred in more affluent areas. Children from low
SES suffered from nearly twofold higher death rates from ALL
because of health service inequalities. Childhood ALL is associated with maternal smoking during any period and the potential
metrics of benzene exposure. Furthermore, the risk for childhood
ALL in the developing country appears to be associated with older maternal age, and certain maternal reproductive factors, meanwhile in developed countries were not associated with maternal
fertility treatment. In developing countries, the peak ages for ALL
were 2-6 years and 8-10 years, and 58.8% of children were classified as high risk. However, 14% to 20% of all CL cases may be
prevented by breastfeeding for 6 months or more. In developed
countries, maternal age at child’s birth (< 25) positively affects
ALL cases and the illness-related burden was positively associated with parent-reported mental distress, lower family SES, and
female gender. Reported CL incidence continues to be higher in
relatively fewer affluent communities. Promoting breastfeeding
for 6 months or more may help lower CL incidence, in addition
to its other health benefits for children and mothers.

Purpose More than 10% of high-risk diffuse large B-cell lymphoma (DLBCL) patients experience central nervous system
(CNS) relapse. However, the role of CNS-directed prophylaxis
remains controversial. We evaluated the CNS protective efficacy
of intravenous high-dose methotrexate (HD-MTX) and its effect
on survival outcomes in patients with DLBCL at high-risk of
CNS relapse. Methods A total of 258 newly diagnosed highrisk DLBCL patients who were treated with 1st-line R-CHOP
were included in the analyses. Patients were classified based
on the initial intent to treat with prophylactic HD-MTX (ITT
HD-MTX and non-ITT HD-MTX group). Time-to-CNS relapse
(TT-CNS), progression-free survival (PFS), and overall survival
(OS) were compared between groups. Propensity score-matched
(PSM) and inverse probability of treatment weighting (IPTW)
analyses were performed to reduce the selection bias. Results
There was no significant difference in CNS relapse rates between
ITT HD-MTX (n=128) and non-ITT HD-MTX group (n=130),
with 2-year CNS relapse rate of 12.4% and 13.9%, respectively
(p=0.96). Two-year PFS and OS rates in ITT HD-MTX and nonITT HD-MTX group were 62.4% and 64.5% (p=0.94), and twoyear OS rates were 71.7% and 71.4% (p=0.7), respectively. After
PSM and IPTW analyses, there was still no significant differences regarding TT-CNS, PFS, and OS. Grade 3/4 oral mucositis and
ALT elevation occurred more frequently in the ITT HD-MTX
group. Conclusions The addition of HD-MTX to R-CHOP did
not result in improved CNS or survival outcomes in high-risk
DLBCL patients, suggesting that routine administration of HDMTX as CNS prophylaxis should be avoided.

Molecular Biology of Cancer
P201
ABCA1 promotes malignancy through the ERK/Fra-1/
ZEB1 signaling in papillary thyroid cancer
Ji Hye Park1, Sun Joo Lee2, Hyewon Kim2, Areumnuri Kim1,
Seung Bum Lee1, Sehwan Shim1, Hyosun Jang1, Min Jung
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enhanced TRAIL-mediated apoptosis. Inhibiting autophagy flux
by final stage autophagy inhibitor chloroquine also upregulated
death DR4 and 5. TRAIL in combination with amitriptyline or
chloroquine significantly increased the expression of apoptosis
indicatory proteins cleave caspase-8 and caspae-3. The expression levels of LC3-II and p62 were significantly higher in amitriptyline-treated cells, which confirms that fusion of autophagosomes with lysosomes have been inhibited. Overall, our results
contribute meaningfully to know the mechanism responsible for
the synergistic anticancer effect of amitriptyline and TRAIL, and
presented a novel mechanism contributed with DR5 upregulation.

Purpose Papillary thyroid carcinoma (PTC) is the most prevalent histological type of differentiated thyroid cancer (DTC),
and distant metastasis of this carcinoma is most frequent in the
lungs. PTCs with lung metastasis can be resistant to the current
standard clinical treatments, and an optimal therapeutic strategy
has not yet been identified. Therefore, we aim to investigate the
metastasis-related biomarkers as therapeutic targets for human
PTC therapy. Methods ABCA1 expression was evaluated by
analyzing microassay dataset of thyroid cancer cells. The effects
of ABCA1 on the migration and invasion capacity were determined via transwell assays. Western blot and qRT-PCR analysis
were used to identify the underlying signaling mechanisms and
downstream targets that mediating the biological roles of ABCA1
in thyroid cancer cells. Results ABCA1 expression was increased in aggressive BCPAP cells compared to other PTC cells
including BHP10-3 and SNU790 cells in migration and invasion
capacity. Knock-downed ABCA1 expression by siRNA-against
ABCA1 (siABCA1) significantly decreased expression of epithelial-mesenchymal transition (EMT) marker N-cadherin and EMT
regulator ZEB1, resulting in suppressed migration and invasion
of BCPAP cells. Because ABCA1 siRNA-mediated knockdown
expression is also reduced ERK activity and FRA1 expression, it
was confirmed that knock-downed ABCA1 expression reduced
the migration and invasion on BCPAP cells through ERK/Fra1
signaling by an inhibitor of ERK and Fra1 siRNA, respectively. Conclusions Taken together, our findings suggest in vitro
evidence of ABCA1 as a regulator of lung metastasis in thyroid
cancer cells.

P203
CD73 overexpression promotes progression and recurrence of papillary thyroid carcinoma
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Purpose CD73 is involved in tumor immune escape and promotes the growth and progression of cancer cells. The functional
role of CD73 expression in papillary thyroid carcinoma (PTC)
has not yet been established. Methods In 511 patients with
PTC, immunohistochemistry for CD73 was performed on tissue
microarrays. We evaluated the role of CD73 on cancer growth
and progression in vitro and in vivo models, and further analyzed
the clinicopathological significance of CD73 (NT5E) mRNA
expression and the relationship between CD73 mRNA expression
and the tumor microenvironment in PTC using RNA sequencing data of The Cancer Genome Atlas (TCGA). Results High
expression of CD73 was associated with aggressive histologic
variant (p=0.002), extrathyroidal extension (p < 0.001), lymph
node metastasis (p < 0.001), and BRAFV600E mutation (p=0.015).
Survival analysis results showed that patients with high CD73
expression had a worse recurrence-free survival (p=0.023). CD73
inhibitors induced G1 cell cycle arrest and apoptosis, inhibited
the migration and invasion of PTC cells, and suppressed the
tumor growth in the PTC xenograft nude mice. High expression
of CD73 mRNA was associated with unfavorable clinicopathologic characteristics, the abundance of Tregs and dendritic cells,
depletion of NK cells, and high expression of immune checkpoint
genes and epithelial-to-mesenchymal transition-related genes in
TCGA dataset. Conclusions CD73 expression promotes tumor
progression and predicts low recurrence-free survival. Targeting
the CD73-adenosine axis in the tumor microenvironment would

P202
Amitriptyline blocked autophagy flux and induce TRAILmediated apoptosis via death receptors upregulation
K.M.A. Zinnah, Hong Hua Yin, Jeong Min Hong, Ja-Woon
Choi, Ji-Hong Moon, Jae-Won Seol and Sang-Youel Park*
Biosafety Research Institute, College of Veterinary Medicine,
Jeonbuk National University, Iksan, Republic of Korea
Tumor necrosis factor (TNF)-related apoptosis-inducing ligand
(TRAIL) is a cytokine having potential capability to induce cancer cell-specific apoptosis with or no toxicity on normal cells.
This study we explore that antidepressant drug amitriptyline
can sensitize TRAIL-resistance A549 lung cancer cells, enhance
TRAIL-induced apoptosis. Mechanistic study revealed that amitriptyline increased death receptors 4 and 5 expression which
were highly required for TRAIL-induced cell death. Genetic
inhibitors of DR4 and DR5 significantly reduces amitriptyline
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be an attractive candidate for therapeutic strategies for advanced
PTC.

Depending on the synthesis method, silica nanoparticles can be
largely divided into two types: a wet route base synthesis method
and a thermal route base (pyrogenic) synthesis method. Silica
nanoparticles may have different cytotoxic results depending on
the method of synthesis. However, there are few studies related to
this, and only very limited studies have been reported so far. The
purpose of this study was to compare the cytotoxicity of silica
nanoparticles produced by different methods in lung cancer cells
(A549). A549 cell cultures were treated with different concentrations of silica nanoparticles pre-dispersed in cell culture media
containing 10% fetal bovine serum. To confirm the cell viability, we perform the CCK-8 assay. The method of cytotoxicity of
silica nanoparticle was LDH assay and analysis the IL-1alpha by
ELISA. In addition, ROS analysis was performed. The viability of cells exposed to silica nanoparticles synthesized by the
wet-based method was lower than that of cells exposed to silica
nanoparticles synthesized by the thermal route based method, and
LDH secretion, ROS generation, and IL-1 alpha secretion were
higher. Therefore, it can be said that the silica nanoparticles made
by wet-based synthesis have a higher cytotoxicity than the silica
nanoparticles made by the thermal route base (pyrogenic) synthesis method. In conclusion, differences in the production method
of silica nanoparticles can affect the cytotoxicity and cell death
mechanism.

P204
Copine 1 positively regulates cancer cell development
and metastasis in human colorectal cancer
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Purpose Multiple cancer cells have demonstrated elevated
expression level of Copine 1 (CPNE1). However, the role of
CPNE1 in colorectal cancer (CRC) remains unclear. Purpose of
the present study sights that CPNE1 can facilitate tumor growth
and progression in CRC. Methods SW480 cells and HCT-116
cells were cultured in DMEM media complemented by 10% FBS
and 1% penicillin/streptomycin. In the CRC cells, we used specific short hairpin RNA (shRNA) as a CPNE1 agonist to suppress
high CPNE1 expression. Western blot was used to investigate the
level of CPNE1 in CRC cells; Epithelial–mesenchymal transition (EMT) and cell cycle related proteins were confirmed. additionally, CCK-8 assay, flow cytometry (FACs) analysis, colony
formation assay, wound healing assay and invasion assay were
performed. In vivo xenograft study weighed the tumor and made
a paraffin block for H & E staining and immunohistochemistry
(IHC) analysis. Results Western blot displayed the knock-down
of CPNE1 level in the sh-CPNE1 transfected experimental group
compared to the GFP transfected negative control group; it also
confirmed that the expression level of the proteins with a major
function in EMT and cell cycle were decreased. In addition, it
was decreased by 30 % of the cell viability, 50 % of colony formation assay, 80 % of wound healing assay, and 60 % of invasion assay in the sh-CPNE1 transfected SW480 cell line. In the
FACS analysis, the increase in G0 phase indicated a delay in cell
proliferation. In vivo xenograft study, the experimental group
infected with sh-CPNE1 virus was measured by 43% loss of
tumor weights. The tumors of that group were observed with
inflammatory reactions caused by necrosis through H & E staining. Also, it was identified with cancer cells by Ki-67 and detected by 85% reduction of CPNE1 in IHC analysis. Conclusions
CPNE1 may have value as a crucial oncogene. Our findings provide the possibility for the use of CPNE1 in CRC treatment.

P206
Depletion of Serine/Arginine-rich splicing factor 1 induces proteomic alteration, reduces gene splicing error,
and decreases survivability of cholangiocarcinoma cells
Worasak Kaewkong1,*, Pawee Tangwiriyarotkul1, Phichamon
Phetchahwang1, Sittiruk Roytrakul2, Sopit Wongkham3
1
Department of Biochemistry, Faculty of Medical Science,
Naresuan University, Phitsanulok, Thailand, 2National Center
for Genetic Engineering and Biotechnology, National Science
and Technology Development Agency, Pathumthani, Thailand,
3
Department of Biochemistry, Faculty of Medicine, Khon Kaen
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Purpose Serine/Arginine-rich splicing factors (SRSFs) are essential splicing regulators which plays a crucial role in gene splicing. Many important genes were aberrant spliced in cholangiocarcinoma (CCA) which derived-mRNA/protein isoforms presented oncogenic contribution to CCA progression. We aimed to
explore a predominant SRSF upregulates in CCA for oncogenic
roles investigation. Methods RT-PCR were used to determine
12 SRSFs expression in CCA cells, western blot was used to validate candidate-SRSF in CCA cells and patients’ tissues. Candidate-SRSF expression was depleted by siRNA in KKU-213 and
KKU-055 cells for proteomics analysis (LC-MS/MS), spliced
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Cytotoxicity of silica nanoparticles manufactured by different methods in lung cancer cells
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gene expression (RT-PCR), and phenotypic changes including
viability (CCK-8, colony soft agar), cell death (AnnexinV/7ADD
staining, TEM) and migration (wound healing assay). Results
SRSF1 depletion presented 29-downregulated proteins in KKU055 and 19-downregulated/3-upregulated proteins in KKU-213
which mostly categorized into nucleic acid binding class and
might be SRSF1-interaction proteins. Reversed-switching from
spliced to wild-type mRNA of several CCA cell growth associated-genes such as p53, CD44 and AGR2 was demonstrated in
SRSF1-depleted CCA cells. Remarkably, SRSF1 depletion can
decreased CCA cell proliferation, colony formation and migration, and increased number of CCA cell death. Conclusions Our
study reveals that SRSF1 plays an important role in CCA by helping CCA cell survivability. These results support the notion that
SRSF1 facilitates proteomic alteration and aberrant gene splicing
with promotes CCA cell growth and aggressiveness. SRSF1 has
a lot of potential, but it will still require further characterization
before it could be used as an alternative therapeutic target for
CCA.
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Epigenetic regulation of epithelial-to-mesenchymal transition as a captain of journey of cancer from lung to brain
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Purpose The objective of presenting study is to investigate the
epigenetic role of histone lysine methylation/demethylation on
the regulating expression of the transcriptional factors of EMT
in lung cancer and brain metastasis (BM). Methods The paired
samples of NSCLC and BM were analyzed in 46 individual
patients. Both samples were obtained by surgical resection or
biopsy of the lung and brain. The FFPE samples was obtained
at the pathological archives in our institute. The medical record
was reviewed retrospectively. In both samples of NSCLC and
BM, immunohistochemical staining was performed for epithelial
markers, mesenchymal markers, transcriptional factors of EMT
factors, histone lysine methyltransferase, and histone lysine demethylase. Results The immunoreactivity of transcriptional factors such as Slug (15.6% vs. 42.6%, p=0.005), Twist (23.6% vs.
45.9%, p=0.010) and ZEB1 (15.0% vs. 55.9%, p=0.002) was also
increased in BM samples compared with NSCLC sample. Epigenetic inducers such as MLL4 (H3K4 methyltransferase) and
UTX (H3K36 demethylase) were statistically increased and epigenetic repressor such as EZH2 (H3K27 methyltransferase) was
statistically decreased in BM samples compared with NSCLC
sample. The expression of UTX-ZEB1 (R2 linear=1.204) and
MLL4-Slug (R2 linear=0.987) was increased in direct proportion
and EZH2-Twist (R2 linear=–2.723) was decreased in reverse
proportion. Conclusion This study suggested that MLL4 and
UTX should epigenetically induce the expression of EMT transcriptional factor such as Slug and ZEB1 respectively, and EZH2
should epigenetically reduce the expression of EMT transcription
factor such as Twist in the process of NSCLC metastasis to the
brain.
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DNAJB9 inhibits p53-dependent oncogene-induced
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DNAJB9 is known to be a member of the molecular chaperone
gene family, whose cellular function has not yet been fully characterized. Here, we investigated the cellular function of DNAJB9
under strong mitogenic signals. We found that DNAJB9 inhibits
p53-dependent oncogene-induced senescence (OIS) and induces
neoplastic transformation under oncogenic RAS activation in
mouse primary fibroblasts. In addition, we observed that the
p53-interacting region of DNAJB9 is critical for the inhibition
of p53-dependent OIS and induction of neoplastic transformation
by DNAJB9. These results suggest that DNAJB9 induces cell
transformation under strong mitogenic signals, which is attributable to the inhibition of p53-dependent OIS by physical interactions with p53. This study might contribute to our understanding
of the cellular function of DNAJB9 and the molecular basis of
cell transformation.
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Ethanol-induced intestinal miRNAs in liver injury and
early development of liver cancer
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Purpose While binge alcohol-induced gut leakage has been
studied extensively in the context of ROS-mediated signaling, it
was recently revealed that post-transcriptional regulation plays
an essential role as well. Ethanol-inducible CYP2E1 is a key
enzyme in ethanol metabolism, and promotes alcohol-induced
hepatic steatosis and inflammatory liver disease at least in part
by mediating changes in intestinal permeability. For instance, gut
leakage and elevated intestinal permeability to endotoxins have
been shown to be regulated by enhancing CYP2E1 mRNA and
CYP2E1 protein levels. Although it is understood that ethanol
promotes CYP2E1 induction and activation, the mechanisms
by which CYP2E1 expression is regulated in the context of
intestinal damage remain poorly defined. Specific miRNAs have
been shown to repress the expression of CYP2E1, supporting
our hypothesis that these miRNAs contribute to ethanol-induced
intestinal injury and early development of liver cancer. Methods
We utilized in vitro cell model and in vivo mouse model to study
intestinal and hepatic cell death and growth after modulation of
specific miRNA levels directly or indirectly by depletion or overexpression of microRNA-binding proteins. Results We made
two key observations that 1) the RNA-binding protein AUF1
binds mature miRNAs, including CYP2E1-targeting miRNAs,
and this binding modulates the degradation of corresponding
target mRNAs; 2) the Serine/Threonine kinase MST1 mediates
oxidative stress-induced phosphorylation of RNA-binding proteins such as AUF1. This finding suggests that ROS-mediated
signaling modulates AUF1/miRNA interaction through MST1mediated phosphorylation for developing liver cancer. Conclusions Thus, our study demonstrated the critical functions of
AUF1 phosphorylation by MST1 in the decay of miRNAs targeting CYP2E1, the stabilization of CYP2E1 mRNA in the presence
of ethanol, and subsequent injury of intestine and liver for early
development of liver cancer.

inhibitor). In MCF-7 cells, 17β-estradiol and Fen induced the
cell growth and survival ability by increasing the s-phase cells
and by regulating the cell cycle-related proteins, i.e., cyclin D1
and E1, p21 and p27. In addition 17β-estradiol and Fen caused
an elevation of the survival-related proteins. i.e., surviving and,
PCNA. Furthermore, they were shown to inhibit the apoptosis
by increasing mitochondria membrane potential and by regulating the apoptosis related protein, i.e., BAX, Bcl-2, and caspase-9.
These changes were reversed by their inhibitors to the same level
as the control group, suggesting that the changes appear to be
caused by ER and PI3K pathways. In particular, co-treatment of
these inhibitors induced greater inhibition than a single treatment.
On the contrary, no change was observed in ER-negative MDAMB-231 breast cancer cells. Taken together, these results indicate
that Fen can promote the growth of breast cancer cells via ER or/
and PI3K pathways, as did 17β-estradiol. Even though the relatively safe pesticide, Fen may play a role as an endocrine disrupting chemical in ER-positive breast cancer cells via ER and PI3K
signaling pathways, which is the first report of Fen in biological
assessment.
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Purpose Cancer testis antigens (CTAs) have become promising targets in finding immunological targets for multiple types
of cancers, including colorectal cancer (CRC). Interestingly,
previous studies have shown that CTAs expression is dependent
on the methylation status. Nevertheless, the global methylation
profile of CTAs in CRC is still lacking information. Therefore,
in this study, we profiled the methylation status of selected CTAs
in CRC and perform downstream in silico functional analysis.
Methods In this study, we performed methylation profiling on
54 pairs of CRC tumor and its corresponding tumor-adjacent normal colon (n=108) using the Infinium Human Methylation 450K.
From there, we analyzed the methylation profile of 163 CTAs
using the GenomeStudio Methylation Module and ChAMP R
Package. One CTA was selected and subjected to in-depth in silico
analysis. Results We filtered for significantly methylated probes
using FDR < 0.05 and delta beta value of |0.15|. There were 203
differentially methylated probes, with 192 were hypomethylated
and 11 were hypermethylated. The most hypermethylated probe
was the cg11513637 located in the CCNA1 gene while the most

Fenhexamid raised the cancer growth and survival and
diminished the apoptosis via an estrogen receptor- and
PI3K-dependent pathways in breast cancer models
Ryeo-Eun Go and Kyung-Chul Choi
Laboratory of Biochemistry and Immunology, College of Veterinary Medicine, Chungbuk National University, Cheongju,
Republic of Korea
Fenhexamid (Fen), as the fungicide used to treat the gray mold
of fruits and vegetables, was revealed to play a role as an endocrine disrupting chemical via the estrogen receptor (ER) despite
low-toxic pesticides. In this study, we elucidated the disrupting
effect of Fen via ER and PI3K pathways in breast cancer models.
The WST assay, live cell monitoring, cell cycle analysis, colony
formation assay, apoptotic analysis by JC-1 dye and Western blot
analysis were conducted in ER positive MCF-7 and ER negative MDA-MB-231 breast cancer cells by using 17β-estradiol,
Fen, ICI 182,780 (an ER antagonist) or/and Pictilisib (a PI3K
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hypomethylated probe was the cg18894878 probe corresponding to the MAEL gene. Our gene of interest, TMEM108 was
hypermethylated in most of the regions, especially in the promoter. Out of the 26 probes targeting TMEM108, only 14 were
significantly differentially methylated. Three of the probes were
hypermethylated, while the remaining 11 were hypomethylated.
We further validated the methylation profile of TMEM108, using
the Wanderer platform. Furthermore, we conducted an analysis
using CIBERSORT and TTP analysis. The relative percentage of
immune cell fraction differed between tumors with high TMEM108 and low TMEM108 expression. Conclusion Overall, our
study showed that most CTAs were hypomethylated and further
functional validation of the TMEM108 gene should be conducted.

P213
GRP78 acetylation by HDAC6 inhibition suppresses
proliferation and promotes apoptosis in cholangiocarcinoma
Chorong Kim2, Seonmin Lee2, Danbee Kim1,2, Da Sol Lee2,
Changhoon Yoo1,3, Kyu-pyo Kim1,3,*
1
University of Ulsan College of Medicine, Seoul, Republic of
Korea, 2Asan Institute for Life Sciences, Asan Medical Center,
Seoul, Republic of Korea, 3Department of Oncology, Asan Medical Center, Seoul, Republic of Korea
Purpose Histone deacetylase 6 (HDAC6) as a positive regulator of cancer progression is overexpressed in various cancer.
Although HDAC6 is an emerging therapeutic target for cancer,
mechanism of HDAC6 remains unclear in cholangiocarcinoma (CCA). Methods The anti-tumor effect of ACY-1215, an
HDAC6 specific inhibitor, in CCA cell line was further analyzed
with cell viability, co-immunoprecipitation, biotinylation, flow
cytometry. In vivo effects of ACY-1215 have been evaluated
with xenograft model using CCA cell line. Results CCA cell
lines showed high sensitivity to ACY-1215 than that of normal
bile duct cell. And HDAC6 inhibition by ACY-1215 showed
increased cell mortality and apoptosis. ACY-1215 increased the
acetyl-form of GRP78 by approximately 50% compared to control, which impaired the translocation of GRP78 to the plasma
membrane. These modifications of GRP78 altered cellular proliferative signaling via PI3K/AKT. Furthermore, ACY-1215 suppressed tumor growth by 50% compared to vehicle control in a
CCA animal xenograft model. Conclusion GRP78 acetylation
by the inhibition of HDAC6 suppresses GRP78 translocation to
the cell surface, which inhibits proliferation and promotes apoptosis in CCA.

P212
GNAQ suppression promotes mesenchymal transition
and further induces stem cell properties in lung cancer
Ji-Yoon Choi, Yun Sun Lee, Da Mi Shim, Young Keun Lee and
Sung Wook Seo*
Department of Orthopaedic Surgery, Samsung Medical Center,
Sungkyunkwan University, Seoul, Korea
Purpose Bone metastasis causes spinal cord compression,
fractures, and intractable pain, giving a damaging effect on the
quality of life of the patient suffering advanced-stage cancer.
Approximately 40% of patients with lung cancer develop bone
metastases during their clinical courses. The underlying molecular mechanisms of bone metastasis remains poorly understood. In
our comparative gene analysis, alterations of G Protein subunits
alpha Q (GNAQ) was frequently found in lung cancers sampled
from bone lesion compared to those from the primary site. The
aim of this study was to determine the effect of GNAQ on the
mechanisms of bone metastasis including epithelial to mesenchymal transition (EMT) induction and stem cell transformation. Methods We investigated the effects of GNAQ on cell
proliferation, migration abilities, EMT processes, and stem cell
transformation using GNAQ knockdown lung cancer cell. Western blot and immunohistochemistry were used to detect the protein expression level of EMT. To test whether GNAQ exhibit the
essential characteristics of cancer stem cells (CSCs), CSCs markers were evaluated at the mRNA levels and the expression of
CD44 was measured using flow cytometry analysis. To confirm
whether GNAQ plays a role in doxorubicin-induced drug resistance, cells were treated with doxorubicin and measured with
the MTS assay. Results We found that suppression of GNAQ
induces EMT and promotes the invassivenss of cell. Moreover,
suppression of GNAQ enhanced CSCs properties in lung cancer
cell line. Conclusions We found that suppression of GNAQ promotes EMT and further induces stem cell properties in non-small
cell lung cancer, which promotes the resistance of chemotherapy.

P214
Histone H3.3-G34W in giant cell tumor of bone drive
DNA hypomethylation by blockage of DNMT3A
Nhung H. Dao, Ha V. Nguyen, Jinyeong Lim, Jihye Park,
Suman Lee, Anders M. Lindroth*
Department of Cancer Biomedical Science, Graduate School of
Cancer Science and Policy, National Cancer Center, Goyang,
Republic of Korea
Purpose Giant cell tumor of bone (GCTB) undergoes distinct
hypomethylation, and it appears to be connected with the genetic
alteration of histone H3.3 from glycine-to-tryptophan (H3.3G34W). The purpose in this study was to uncover the mechanisms
for GCTB hypomethylation. Methods We tested whether the
PWWP-domain of DNA methyltransferase 3A would bind H3.3G34W as it does the proximal mark H3K36me3. A GST-tagged
PWWP-construct from DNMT3A was bacterially expressed and
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considered statistically significant. Interpretation & conclusion The present study supports the fact that different grades of
OSCC show variations in the p63 pattern. Immunohistochemical
method has shown up regulation of p63 acting as oncoprotein
in its delta np63 isoform in different grades of OSCC though it
belongs to a family of p53 which is a tumor suppressor.

purified via its GST-domain by Glutathione Spin Column (ThermoFisher). The purified PWWP-domain was tested for binding
to peptides with or without G34W, and H3K36me3 peptide as a
control using pull-down and surface plasmon resonance (SPR)
assays. Co-immunoprecipation (Co-IP), immunohistochemistry
(ICC) and chromatin immunoprecipitation (ChIP) was used to
validate interaction. We tested if the interaction affects DNMT
activity by EpiQuick DNMT activity assay (EpiGentek). Results
Purified PWWP was enriched in pull-down assays when incubated in vitro with H3.3 peptides (30AA) with a G34W substitution, but not with WT unmodified peptide. SPR binding
assay indicated binding of G34W (KD 490 µM), slightly weaker
than with H3.3K36me3 (KD 391 µM), but not to WT peptide.
To validate the binding, we performed ICC, which indicated a
significant overlap in situ between DNMT3A and H3.3-G34W.
Interaction between PWWP and G34W was shown to negatively
influence DNA methyltransferase activity as activity dropped
33.8% compared to WT. Conclusions We provide evidence for
an interaction between H3.3-G34W and PWWP of DNMT3A
and conclude that interaction leads to reduced methyltransferase
activity, potentially explaining the observed DNA hypomethylation in GCTB.

P216
Immunotherapy using NK cells with red ginseng in liver
cancer SK-Hep1-derived metastasis models
Hee Jung Kwon1,2, Sun Yi Lee2, Hawn Hee Lee2, Hyosun Cho1,2,
Kwangseon Lee3, Jooyoen Oh3, Joohee Jung1,2,*
1
College of Pharmacy, Duksung Women’s University, Seoul,
Korea, 2Duksung Innovative Drug Center, Duksung Women’s
University, Seoul, Korea, 3ASTA, Inc., Suwon, Korea
Purpose Liver cancer metastasis causes a low survival rate.
Therefore, the inhibition of metastasis is important. Recently,
immunotherapy has been considered for cancer treatment. In this
study, we investigated whether NK cells and/or red ginseng (RG,
the known immune system booster) inhibited cancer progression in liver cancer metastasis model. Methods To establish a
metastasis model, SK-Hep-1_LUC cells (expressing luciferase)
were injected into the tail vein of male NRGA mice (5-week old).
RG (50 mg/kg) was orally administrated every day and NK cells
(2×106 cells) were intraperitoneally injected twice a week for 2
weeks. Monitoring of cancer progression was confirmed using
the in vivo imaging system. The distribution of tumor in liver
tissues was observed by MALDI imaging. Immunotherapeutic
effects were investigated by FACS, immunohistochemistry, and
histological and hematological analysis. Results SK-Hep1derived tumors were measured in liver, bone, and so on by quantifying their relative luminescence level. The combination of
RG and NK cells significantly declined SK-Hep1-derived tumor
compared to RG only, NK only, or control groups. In liver tissues,
the proportion of tumors also decreased in the combination of RG
and NK cells. NK cells were detected into blood and tissues. The
combination of RG and NK cells caused a change in the composition of white blood cells, including eosinophil. Conclusion Our
results suggest that the combination of red ginseng and NK cells
effectively delayed the progression of liver cancer metastasis.

P215
Immunoexpression of deltaNp63 in oral squamous cell
carcinoma and its relationship to histological grades of
malignancy
Moidin Shakil1, Vidya M2
1
Department of Oral and Maxillofacial Surgery and Diagnostic
Sciences, AlRass Dental College, Kindom of Saudi Arabia, 2Former Professor & Head, Department of Oral and Maxillofacial
Pathology, Yenepoya Dental College, Mangalore, India
Background and objectives P63 a p53 homologue has been
studied for its role in head and neck squamous epithelium differentiation and carcinogenesis. P63 a member of the guardian genome p53 family may be associated with tumorigenesis
in epithelial tissues through its inhibition of p53 transactivating functions. We sought to determine the pattern and levels of
p63 expression of the delta np63 isoform in different grades of
OSCC using standard immunohistochemical staining. Study
design This retrospective study of different grades of OSCC cases (n=30) included 10 well differentiated OSCC cases, 10 moderately differentiated OSCC cases, 10 poorly differentiated OSCC
cases. 3 cases of normal mucosa were used as controls. Sections
were stained immunohistochemically using primary antibody
delta np63. In different grades of OSCC percentage positive cells
was assessed. Statistical analysis using chi-square test was done.
Results Results obtained in our study were coinciding with the
previous studies that reported p63 acts as an oncoprotein. Three
evaluators quantified the p63 expression of OSCC in different
grades of OSCC. The Average Of Quantification Was Tabulated
And Subjected To Statistical Analysis. A p value of p=0.04 was

P217
In depth functional analysis of circular RNAs in regulating chemoresistance in FOLFOX resistant colon cancer
cells
Shivapriya Jeyaraman1, Sazuita Saidin1, Ryia Illani Mohd
Yunos1, Muaatamarulain Mustangin2, Azyani Yahaya2, Nurul
Syakima Ab Mutalib1, Ezanee Azlina Mohamad Hanif1, Rah-
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UKM Medical Molecular Biology Institute (UMBI), UKM
Medical Centre, Kuala Lumpur, Malaysia, 2Department of Pathology, UKM Medical Centre, Kuala Lumpur Malaysia

standing of the mechanism underlying the synergistic anti-cancer
effect of desipramine and TRAIL and present a novel mechanism
of DR5 up-regulation. These findings demonstrate that autophagic flux inhibition by desipramine potentiates TRAIL-induced
apoptosis, suggesting that appropriate regulation of autophagy is
required for sensitizing TRAIL-resistant cancer cells to TRAILmediated apoptosis.

Purpose FOLFOX based chemotherapy is the standard of care
for adjuvant CRC however more than 50% of patients develop
chemoresistance. Circular RNAs (circRNAs) were found to be a
potential player in progression of cancer although its role in predicting treatment resistance remains unclear. This study is aimed
to determine the circRNAs expression profile in resistant (R) and
non-resistant (NR) group to FOLFOX. Methods Microarray was
used to identify circRNA expression profiles in FOLFOX-R and
NR CRC tissues and cell lines. Quantitative reverse transcription
polymerase chain reaction (qRT-PCR) was performed to validate
the dysregulated circRNA expression. Bioinformatics analyses
such circRNA-miRNA interaction network analysis and pathway
analysis were applied. Results Findings revealed that 131 circRNAs were upregulated and 144 downregulated in NR tissue group
compared with R tissue group (fold change ≥ 1.5 and p < 0.05).
Top 10 dysregulated circRNAs were validated by qRT-PCR. Bioinformatic analysis showed that downregulated circRNAs might
be involved in adenylate cyclase pathway which is important for
cellular signalling and communication. In silico analysis also revealed that the circRNAs are situated mostly in exosomes and
influences in peptide binding which are key to signal transduction
and transport. Top downregulated circRNA hsa_circ_0036592
with SCAND2P gene was predicted to sponge hsa-miR-22-5p,
hsa-miR-152-5p and hsa-miR-203a-5p. Hsa-miR-22p showed
the strongest correlation with hsa_circ_0036592 when validated
on clinical samples. Conclusions Our findings have produced
specific circRNA profiles in FOLFOX treatment resistant group.
The aberrantly expressed circRNAs may suggest their involvement in resisting treatments and could serve as a promising biomarker targets for treatment plan in CRC patients.

P219
Integrated epigenomic and transcriptomic analysis of
CRC reveals epigenetically silenced SFRP1
Rashidah Baharudin, Muhiddin Ishak, Ryia Illani Yunos,
Nadiah Abu, Saiful Effendi Syafruddin, Nurul-Syakima Ab
Mutalib*
UKM Medical Molecular Biology Institute, Universiti Kebangsaan Malaysia, Kuala Lumpur, Malaysia
Purpose DNA methylation holds great potential as a biomarker
because it involved in early carcinogenesis and metastasis process as well as associated with treatment response. In this study,
we sought to identify epigenetic biomarker for CRC by epigenomic and transcriptomic integrated analysis. Methods Methylation profiling of 12 pairs CRC and normal tissues were analysed by using Illumina Methylation Epic beadchip. The SFRP1
was selected based on the integration analysis of methylation and
gene expression profiling on 134 CRCs and 23 matched normal
from the public dataset The Cancer Genome Atlas (TCGA). The
SFRP1 ROC curve was performed to determine the predictive
value of this biomarker. Next, HCT116 cell was treated with
40 µM 5-aza-2′-deoxycytidine for 3 and 5 days to demethylate
and induce SFRP1 gene expression. We elucidate the function
of SFRP1 on cell proliferation, migration and cell cycle in CRC
cell line. Results SFRP1 was identified as a potential biomarker
with high AUC values; 0.972. Using in vitro model, demethylating treatment on HCT116 induce the expression of SFRP1 in
a time-dependent manner. Interestingly, the overexpression of
SFRP1 significantly suppressed about 40% of cell proliferation
and reduce the migration ability of HCT116. SFRP1-HCT116
able to control cell growth by inducing the cell arrest in G0/G1
phase. Conclusion The downregulation of SFRP1 in CRC is
regulated by promoter methylation. Overexpression of SFRP1
reduced the cell proliferation and migration ability of CRC by
inducing cell cycle arrest in G0/G1 phase, providing a potential
therapeutic target for CRC via targeting SFRP1.

P218
Inhibition of autophagic flux by desipramine enhanced
TRAIL receptor-2 expression and sensitized lung cancer
cells to TRAIL-induced apoptosis
K.M.A. Zinnah, Jae-Won Seol, and Sang-Youel Park*
Biosafety Research Institute, College of Veterinary Medicine,
Jeonbuk National University, Iksan, Republic of Korea
Autophagy, an alternative cell death mechanism, is also termed
as programmed cell death type II. In our study, autophagy inhibition by desipramine or autophagy inhibitor chloroquine (CQ)
increased TRAIL receptor-2 (DR5) expression and subsequently,
TRAIL-induced apoptosis in TRAIL-resistant A549 lung cancer cells. Desipramine treatment increased p62 expression and
conversion of light chain 3 (LC3)-I to its lipid-conjugated form,
LC3-II, indicating that autophagy inhibition occurred at the
final stages of autophagy flux. Our results contribute to the under-
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LncRNA XIST is down-regulated in chemoresistant colorectal cancer
Nadiah Abu1,*, Shivapriya Jeyaraman1, Sazuita Saidin1, Ryia
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after 7 days of PMA (100 nM) treatment and cDNA was prepared
which was further used for profiling Human LncRNAs using Profiler qPCR Array kit. Results We found 30 out of 90 lncRNA
signatures to be differentially expressed after PMA treatment
of megakaryoblast cells, including the highly expressed JPX
lncRNA. Further, in silico lncRNA-miRNA and miRNA-mRNA
interaction analysis revealed that the JPX is likely involved in
unblocking the expression of TGF-β receptor (TGF-βR) by
sponging oncogenic miRNAs (miR-9-5p, miR-17-5p , and miR106-5p) during MK differentiation. Further, we report the activation of TGF-βR induced non-canonical ERK1/2 and PI3K/AKT
pathways during PMA-induced MK differentiation and ploidy
development. The present study demonstrate that TGF-βR induced non-canonical ERK1/2 and PI3K/AKT pathways are associated with PMA-induced MK differentiation and ploidy development; in this molecular mechanism, JPX lncRNA could acts as a
decoy for miR-9-5p, miR-17-5p, and miR-106-5p, titrating them
away from TGF-βR mRNAs. This study reveals the activation
of ERK1/2 and PI3K/AKT pathway in PMA-induced Dami cell
differentiation into MK. Conclusions Our results suggest a differential expression of lncRNAs upon PMA treatment and their
involvement in MK biology.

Purpose Chemoresistance in colorectal cancer (CRC) has
become an increasing burden in treating this disease. To date,
there are no specific biomarkers or even a full understanding of
how chemoresistance happens. Long non-coding RNAs (lncRNAs) are a class of non-coding RNAs that have been reported
to be dysregulated in cancers, and may also contribute to the
pathogenesis. Therefore, the aim of this study is to profile the
expression of selected lncRNAs between the responder and
non-responder CRC. Method To achieve this objective, we
performed gene expression microarray on 3 pairs of responder
and non-responder CRC. We further performed downstream in
silico analysis of the selected lncRNA. Results Although there
were no significantly differentially expressed lncRNAs based on
the adjusted P-value, we found that XIST was one of the lowly
expressed lncRNA in the non-responder group (raw p value
< 0.05, FC > –2.5). According to GEPIA, the expression of XIST
was significantly downregulated in CRC tissues as compared to
the normal tissue. Based on the stringent analysis of Clip-seq
data (> 5) and degradome data (> 5) in the starbase web-based
server, the lncRNA XIST was predicted to interact with 32 different miRNAs. On top of that, based on the ceRNA network,
most of the target genes for XIST were enriched in different pathways including pathways in cancer, Wnt signaling pathway and
mTOR signaling pathway. Conclusion Overall, based on our
microarray results, XIST could have roles as a tumor suppressor, but further in-depth functional analysis is needed to verify
its mechanism.

P222
MiR-151a-3p represses melanoma cell migration by
increasing E-Cadherin/β-Catenin complexes
Eun-Young Lee, Jun-Hak Lee, Doo-Jae Lee*
Wide River Institute of Immunology, Seoul National University,
Hongcheon, Korea
Purpose: In melanoma, transition to the vertical growth phase
is the critical step in conversion to a deadly malignant disease.
we found the first evidence that an miR-151a-3p reduce melanoma migration and may inhibit this transition. Methods 1)
cell culture: SK-MEL-28 were cultured in RPMI-1640 medium
containing 10% FBS, 2) immunoblot analysis: antibodies against
α-tubulin, p-ERK(Thr-202/Tyr-204), ERK1, p-Src(Y416), Src,
p-Akt and Akt were from Cell Signaling Technology. Anti-p-βcatenin(Y654) antibody was from Abcam. After centrifugation
at 12,000 x g, the clarified cell extract was used for immunoblotting, 3) miRNA transfection: miRNA were transfected using
Lipofectamine RNAiMAX(invitrogen) according to the manufacturer’s protocol, 4) proliferation and migration assay: the
cell proliferation was measured using a WST-1 cell proliferation
assay kit. The chemotactic migration assay were conducted in
24-well Transwell culture chambers, 5) Wound closure assay: A
wound was made on the monolayer of cells by scratching with a
pipette tip, 6) statistical analysis: Data were analyzed using Student t test on SigmaPlot 8.0 software, and P value was derived
to assess statistical significance. Results 1) miR-151a-3p supresses melanoma cell proliferation and migration. 2) miR-151a-3p
reduces c-Src and ERK activation. 3) miR-151a-3p increase the
E-Cadherin/β-Catenin complexes. Conclusions Mechanistic

P221
Megakaryoblastic leukemia : A study on novel role of
clinically significant long non-coding RNA signatures in
treatment with phorbol ester
Ravi Kumar Gutti* and Swati Dahariya
Department of Biochemistry, School of Life Sciences, University
of Hyderabad, Gachibowli, Hyderabad, India
Purpose Treatment of leukemic cells with phorbol esters, such
as phorbol 12-myristate 13-acetate (PMA), causes them to undergo differentiation suggesting that these can be used for the treatment of human leukemia. PMA-induced differentiation regulates
several proteins that are essential for megakaryocytopoiesis.
lncRNA expression has not yet been comprehensively characterized in megakaryocytes (MKs). Method Megakaryoblastic cell
line Dami (ATCC Cat # CRL-9792) were grown in RPMI-1640
medium and we collected cultures expressing high CD41+ by
flow cytometry upon PMA induction. Total RNA was isolated
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Purpose Acquisition of metastatic potential by cancer cells is
related to cancer stemness and anchorage-independent growth.
The onset and progression of cancer are known to involve Hedgehog (HH) signaling that is activated by the binding of HH to the
Patched 1 (PTCH1) receptor. However, the functions and mechanisms of action of PTCH1 in the context of bone metastasis
remain to be elucidated. Methods In this study, lentivirallydelivered shRNA was used to deplete PTCH1 levels, we evaluated cell migration, invasion, and colony formation. Nude mice
were given tibia injections of A549 cells, with or without (control) knockdown of PTCH1; tumor growth and invasive capacity were assessed. Results The formation of spherical colonies
showed that PTCH1 prevents anchorage-independent growth.
Data from the wound-healing assay and Trans-well assay indicated that knockdown of PTCH1 resulted in significantly reduced
migration and invasion of NSCLC cells; this was accompanied
by the downregulation of MMP7 and SOX2. PTCH1 knockdown
resulted in decreased bone destruction and osteoclastogenesis
in a mouse bone metastasis model. Conclusion These results
indicate that PTCH1 may be an important regulator of metastasis,
and strongly suggest that knockdown of PTCH1 may decrease
the anchorage-independent growth and metastatic potential of
NSCLC.

investigations indicated that miR-151a-3p negatively regulated
Src/ERK activation status, which in turn fortified adherens junctions function by increasing E-cadherin expression and phosphoY654 of β-catenin in the plasma membrane. Our findings reveal
that miR-151a-3p is a repressor of migration in melanoma.

P223
Polo like kinase 1 (PLK1) regulated by CX-4945, a casein
kinase 2 inhibitor, promotes cell death in cholangiocarcinoma (CCA) cells
Da Sol Lee2, Seonmin Lee2, Chorong Kim1,2, Danbee Kim1,2,
Changhoon Yoo1,3,*, Kyu-pyo Kim1,3
1
University of Ulsan College of Medicine, Seoul, Republic of
Korea, 2Asan Institute for Life Sciences, Asan Medical Center,
Seoul, Republic of Korea, 3Department of Oncology, Asan Medical Center, Seoul, Republic of Korea
Purpose CX-4945 is a Casein Kinase 2 (CK2) inhibitor and
under investigation in the clinical trial for CCA patients. However, the mechanism of action of CX-4945 against CCA is unclear.
Here, We suggested PLK1 as a phamacodynamic marker for CX4945 and demonstrated the role of PLK1 in the CX-4945-induced
CCA cell death. Methods Human cholangiocarcinoma cell
lines (TFK-1, SSP-25) were exposed to CX-4945 (5 µM and 15
µM) for 48 hr. The regulation of the cell cycle regulators (p21,
PLK1 and p53) and the surrogate markers for active autophagy
were analyzed via western blotting. The apoptotic cell death was
verified with cleaved casapase-3 and PARP, and PI/Annexin V
staining. Results TFK-1 and SSP25 cells treated with CX-4945
showed decreased cell viability more than 50% (p < 0.05). The
cells were treated with CX-4945, they were observed the morphologic change. These results were based on cell cycle arrest
at G2 phase following the increase in phosphorylated PLK1 and
p21 and under CX-4945. Cell cycle proteins such as PLK1 and
p53 regulate autophagy. The p-PLK1 induced p53 degradation
through ubiquitination, and autophagy protein markers were activated. The apoptosis protein markers (cleaved caspase3, cleaved
PARP) were detected by western blot. In Annexin V and PI staining in flow cytometry, cells were detected apoptotic tendency.
Conclusion Our study demonstrated that CX-4945 regulates
PLK1 which induces cell cycle arrest and turns on the autophagy
to promote cell death.

P225
Relationship between 19q deletion and intratumoral
bleeding in ependymoma: NGS Panel
Dong-Hwan Kim1,*, Chun-Kee Chung2
1
Department of Neurosurgery, Gyeongsang National University
Hospital, 2Department of Neurosurgery, Seoul National University Hospital, Korea
Purpose Ependymoma is a rare tumor and little genetic profile is
known. Recently, as the NGS panel is covered by insurance, we
can get more information and need to analyze it. Methods We
retrospectively reviewed of 21 patients with spinal cord ependymoma who underwent surgery from Dec. 2016 to July 2019.
We performed NGS panel test on patients who agreed. The NGS
panel test consists of a total of 125 genes. We analyzed the genetic profile of patients by bleeding, syrinx presence, and size.
Results There were 8 (38.1%) male and 13 (61.9%) female
patients. Intra-tumoral bleeding was noted in 8 patients with
preoperative MR. 6 cases of syrinx and 7 cases of larger than
5 centimeteres in size. We found NF2 deletion (15 cases), 19q
only deletion (6 cases) and SNV/Indel and Copy number alteration of various genes. By statistically analyzing the bleeding and
19q only deletion, we could find it more difficult to detect bleeding when there was 19q only deletion (p=0.046). Conclusion
Several studies have reported that 19q deletion is associated with
tumor suppressor genes in glioma. 19q deletion may be associated with tumor growth rates, which may lead to differences in
how patients develop symptoms.

P224
PTCH1 regulates anchorage-independent growth and
bone metastasis of non-small cell lung cancer cells
Ji-Yoon Choi, Yun Sun Lee, Da Mi Shim and Sung Wook Seo*
Department of Orthopaedic Surgery, Samsung Medical Center,
Sungkyunkwan University, Seoul, Korea
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Purpose System xc- contributes to glutathione (GSH) synthesis
and protects cells against ferroptosis by importing cystine. Transforming growth factor β1 (TGF-β1) induces redox imbalance;
however, its role in system xc- regulation remains poorly understood. Methods Viability was measured with CellTiter Glo®
assay. Redox status was detected with GSH fluorometric assay
and CM-H2DCFDA and BODIPY® probe. Protein and mRNA
levels were detected with Western blot analysis and reversetranscription-qPCR. Results TGF-β1 repressed the protein and
mRNA levels of xCT, a catalytic subunit of system xc-, in PLC/
PRF/5, Huh7, Huh6, and HepG2 cells with an early TGF-β1 gene
signature but not in SNU387, SNU449, SNU475, and SK-Hep1
cells with a late TGF-β1 gene signature. TGF-β1-induced repression of xCT was blunted by pretreatment with a TGF-β1 receptor inhibitor. TGF-β1-mediated xCT repression was prevented by
Smad3, but not Smad2 or Smad4, knockdown, whereas it was
enhanced by Smad3 overexpression. TGF-β1 decreased GSH
levels in control cells but not xCT-overexpressed cells. Furthermore, TGF-β1 increased reactive oxygen species (ROS) levels in
PLC/PRF/5 and Huh7 cells; these changes were reversed by xCT
overexpression. TGF-β1 treatment ultimately induced the ferrostatin-1- and deferoxamine-dependent lipid peroxidation after 2
days and 8 days in PLC/PRF/5 and Huh7 cells. Pre-treatment of
TGF-β1 for 2 days enhanced the reduction of cell viability induced by RSL3, a GSH peroxidase 4 (GPX4) inhibitor, in these
cells. Conclusion TGF-β1 represses xCT expression via Smad3
activation and enhances lipid peroxidation in hepatocellular carcinoma cells with an early TGF-β1 signature, which would benefit from the targeting of GPX4.

Spectrum of mutations of epidermal growth factor
genes in patients with lung cancer in the Republic of
Bashkortostan
Sultanbaev Alexander*, Nasretdinov Ainur, Menshikov Konstantin, Sultanbaeva Nadezda, Musin Shamil
State Autonomous Institution “Republican Clinical Oncology
Dispensary” MH RB, Ufa, Russia
As known, lung cancer according with age and has multifactor
nature of development due to genetic and epigenetic changes,
which determines the landscape of manifestation of somatic
mutations. The aim of our study is determination of the frequency of various types of EGFR mutations in our region. Materials
and methods. In study, we assessed EGFR mutations results of
patients with metastatic and advance non-squamous lung cancer
on 2016-2019 years. The study materials was tumors biopsies.
The study of diagnostic material was performed by PCR analysis for the main mutations ex19del, L858R and rare mutations
L861Q, G719X, ex20ins and S768I. 1,135 samples were tested.
Of these, in 195 (17.2%) cases, an EGFR mutation was detected.
When analyzing various mutations in the EGFR gene, ex19del
was detected in 97 patients (49.7%), L858R in 83 (42.6%),
L861Q in 3 (1.5%), G719X in 4 (2.1%)), ex20ins - in 1 (0.5%).
The S768I mutation was determined in 2 cases (1.03%) and in
both cases together with the L858R mutation. Also, an additional
3 patients showed a combination of mutations ex19del+T790M,
L858R+G719X and L858R+L861Q. Among patients who never
received treatment, 2 (1.03%) showed a T790M mutation. Conclusion. From the obtained results of the mutational landscape
of EGFR mutations in lung adenocarcinoma, it follows that the
occurrence of somatic mutations is due to the territorial feature
of the population and the peculiarity of the effect of carcinogenic
factors. According to the analysis of the frequency of detection
of mutations in the EGFR gene, territorial features characterize
the residents of the Bashkortostan Republic. Considering the high
efficacy of tyrosine kinase inhibitors, appropriate specific drugs
should be prescribed, taking into account driver mutations, when
identifying specific mutations in the EGFR gene.

P228
The role of p21 in response to different extent of DNA
damage
Heeyeon Kim, Eunjung Jang, Jaehyeok Lee, Eunhee Kim*
School of Life Sciences, Ulsan National Institute of Science and
Technology, Ulsan, Korea
Purpose Depending on the extent of DNA damage, cellular fate
is entirely different. While severe and irreparable DNA damage
induces senescence of cell death, mild and repairable DNA damage activates a complex signaling network to restore the damage.
p21 was initially regarded as a tumor suppressor protein because
it was recognized as the chief mediator of p53-dependent cell
cycle arrest elicited by DNA damage. Conversely, it has been proposed that p21 may also function as an oncogene because it can
inhibit apoptosis. Thus, the expression of p21 might cause both
beneficial and dangerous effects in cancer. Consequently, targeting p21 as a cancer therapy requires more attention. In this study,
we attempted to explore the role of p21 in response to the degree
of DNA damage. Methods Western blotting and immunocytochemistry were used to detect various DNA damaging pathway

P227
TGF-β1 stimulates ferroptosis by SLC7A11 repression
in mesenchymal type of hepatocellular carcinoma cells
Do Hyung Kim1,**, Won Dong Kim2,**, Sang Kyum Kim1, MD
Abdullah1, Hanna Yuk1, Dae Hyuk Moon3,* and Seung Jin Lee1,*
1
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signals. Cell cycle was analyzed by flow cytometry and HCT116
WT, p53-/- and p21-/- cells were synchronized to early anaphase
to detect localization of key protein which is responsible for chromosomal segregation at anaphase. Results When we examined
the effects of various doses of DNA-damaging agents, we found
that p21 rather than p53 is more important for the blocking of
mitotic catastrophe induced by low dose DNA -damaging agents.
p21 deficiency promotes error-prone DNA repair mechanism
and the resulting unrepaired DNA causes mitotic catastrophe in
response to low dose DNA damaging drugs. For high dose DNA
damaging agents, p21 was required for causing apoptosis. Conclusion In this study, we identified p53-independent role of p21
in response to different extent of DNA damage. Our results suggest that genetic background of cancer cells as well as the extent
of DNA damage affects the determination of cellular fate.

largest tumor diameter of 7.57cm. Among Exon 19 del, PDL1+ in
50%, negative in 17% & no data in 33%; ALK+ in 0%. In Exon
19 del CT scans, 50% had ground glass opacity, 17% with cavitation, 33% had air bronchogram, 0% had lobulated margins % 17%
had spiculations. Among Exon 19 + PDL1+ comutation, 67%
presented with ground glass opacities. Exon 21 patients aged 66
(+/–13.11), 57% female, BMI of 19.96 kg/m2 (+/–2.94), secondhand smokers in 57%, never-smokers in 19%, & smokers in 14%.
Baseline metastases occurred in the lung (71%), liver (43%),
brain (29%), adrenal glands (29%), & bone (14%) with largest
tumor diameter of 9.46cm. Among Exon 21 patients, ALK+ in
0%, PDL1+ in 57%, PDL1- in 14% & no data in 29%. Among
Exon 21 CT scans, 57% had ground glass opacity, 14% with cavitation, 14% had air bronchogram, 29% had lobulated margins &
14% had spiculations. Among Exon 21+PDL1+comutation, 75%
presented with ground glass opacities. Conclusion In this study,
Filipino mNSCLC Adenocarcinoma EGFR MT+ were mostly female, 60 years of age and mostly exposed to second-hand smoking. Exon 19 del in 46%, Exon 21 L858R in 46% and Exon 21
L861Q in 7%. EGFR co-mutation with PDL-1+ were reported in
54%. Various CT scan findings can be documented among EGFR
MT+ with ground glass opacities present in at least 50%.

P229
Clinicodemographic-biomarker profile and CT scan
findings of filipino mNSCLC EGFR MT+ in clinical cancer proteomics program
Herdee Gloriane C. Luna, MD1,4,*, Eloise Prieto, PhD2, Baby
Rorielyn Esleta, PhD3, Marcelo Severino Imasa, MD1, Necy
Juat, MD4, Treah Mae Sayo, MD5, Leo Marbella, MD4, Jose Roberto Amparo, MD4, Jennifer Mapanao-Gonong, MD1, Nunilon
Vergara, MD1, Camilo Pada MD6, Edmund Villaroman, MD6,
Jun Paul Castolo, MD6, Fernando Melendres, Jr., MD6, Sheena
Marie Asur-Galang7, Mirasol Bellengan7, Kent John Duga7,
Daniel Medina7, Archival John De Guzman7, Vincent Miguela7, Iris Ivy Gauran, PhD8, Neil Andres Bascos, PhD2, Sullian
Sy–Naval, MD1
1
Department of Internal Medicine, Lung Center of the Philippines, Manila, Philippines, 2National Institute of Molecular Biology and Biotechnology, University of the Philippines–Diliman,
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Philippines–Diliman, Manila, Philippines, 4Department of Internal Medicine, National Kidney and Transplant Institute, Philippines, 5Department of Pathology, Lung Center of the Philippines,
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Purpose To describe the clinicodemographic-biomarker profile & CT Scan findings of Filipino mNSCLC Adenocarcinoma
EGFR MT+ Exon 19 vs. Exon 21. Methodology Demographics, biomarker, & baseline CT Scan findings were recorded
among mNSCLC Adenocarcinoma patients enrolled in Clinical
Proteomics Program. Results There were 13 mNSCLC EGFR
MT+ patients; 46% Exon 19 del, 46% Exon 21 L858R & 7%
Exon 21 L861Q. Exon 19 del patients aged 53 (+/–9.26), all
female, BMI of 20.37 kg/m2, secondhand smokers in 67%, smokers in 33%. Baseline metastases occurred in lung (83%), bone
(33%), liver (33%), brain (33%), and adrenal glands (17%) with

P230
Impact of ALDH1 as an ovarian cancer stem cell marker
in predicting the clinical outcomes
Mohammad Chand Jamali1,*, Irshad Ahmad2
1
Department of Health and Medical Sciences, Al-Khawarizmi
International College, Abu Dhabi, United Arab Emirates, 2Independent Researcher, Bihar, India
Introduction There is always a need for relevant biomarkers
for ovarian cancer. Published studies found ALDH1 as a potential marker for cancer patients. However, the effectiveness of
ALDH1 as a marker in ovarian cancer patients remains doubtful.
So, this study aimed to understand the clinicopathological outcomes of ALDH1 in ovarian cancer patients. Methods PubMed,
Embase, and Cochrane Central databases were searched for the
published studies assessing the impact of ALDH1 as a marker in
ovarian cancer patients. A study search was performed by two
independent investigators using suitable search terms. The primary outcome was to assess the association of ALDH1 with the
clinicopathological outcomes in ovarian cancer patients. The risk
of bias was assessed using nonrandomized studies of interventions tool Overall survival was considered under secondary outcomes. RevMan v5.3 was used for the statistical analysis. Results
A total of 15 studies were found to be eligible for the qualitative
analysis, while few studies qualified for the quantitative analysis.
The majority of the studies were of high quality. The randomeffect model was chosen over the fixed effect model because of
the presence of significant heterogeneity. ALDH1 was found to
be significantly associated with tumor stage (TNM stage) with a
relative risk (RR) of 1.85 (95% CI: 1.11 to 3.10), p=0.01. ALDH1
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was also found to be significantly associated with the lymph invasion RR 2.76 (95% CI: 1.10 to 7.18), p=0.03. ALDH1 was associated with the poor survival outcomes RR 1.47 (95% CI: 1.22 to
1.86), p=0.000. Conclusion ALDH1 was found to be a potential
predictive stem cell marker for assessing the clinicopathological
outcomes in ovarian cancer patients. However, further controlled
studies are warranted.

Radiation Oncology
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Mast cell degranulation and expression of vascular
endothelial growth factor following irradiation in mouse
skin

P231
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MicroRNA expression profiling in clear cell renal cell
carcinoma
Valentin Pavlov1,*, Adel A Izmailov1, Ilnur M Sultanov1, Irina
R Gilyazova3, Klimentova A Elizaveta3, Ozal A Beylerli2, Ilgiz F
Gareev2, Khusnutdinova K Elsa3
1
Department of Urology, Bashkir State Medical University, Ufa,
Russian Federation; Central, 2Research Laboratory, Bashkir State
Medical University, Ufa, Russian Federation, 3Institute of Biochemistry and Genetics, Ufa Federal Research Center of the Russian Academy of Sciences, Ufa, Russian Federation

Purpose One of the possible mechanisms underlying the early
increase in vascular permeability following irradiation is the degranulation of the mast cells. Vascular endothelial growth factor
(VEGF) is generally known as one of the potent vascular permeabilizing agents. In the present study, we analyzed the mast
cell degranulation and VEGF expression to identify the mechanisms of the increase in vascular permeability in mouse skin following irradiation. Methods The left ear of C3H mice were
irradiated with 2 and 15 Gy in a single exposure. At 24 hours
after irradiation, ears were excised, tissue sections were stained
with toluidine blue and the mast cell degranulation was assessed.
The expression of VEGF in the ear skin was determined using
immunohistochemistry and western blot. Results The degranulation of mast cells significantly increased at 24 hours following
irradiation (p=0.001). The increase in mast cell degranulation
after 15 Gy was significantly higher than that after 2 Gy irradiation (p=0.012). The expression of VEGF slightly increased at
24 hours following 2 Gy irradiation. However, the expression of
VEGF in 15 Gy group was not statistically different from that
in the control group. Conclusions Significant degranulation of
mast cells occurred in mouse skin at 24 hours following irradiation in a dose-dependent manner. VEGF expression was slightly
increased only following low dose (2 Gy) irradiation.

Purpose Renal cell carcinoma is the most common form of kidney cancer and accounts for 90% of all tumors, with clear cell
renal cell carcinoma (ccRCC) being the most common histology
(75%). The cure rate is high for patients with early, localized
disease, with 5-year survival at more than 90%. The Traditional
methods for assessing the prognosis (degree of differentiation,
stage of TNM) do not allow to fully assessing the risk of progression. The problem is the lack of markers for diagnosing the
early progression of the disease after surgical treatment. It is well
known that microRNAs (miRNAs) play a role in the initiation
and development of various types of cancer, including ccRCC.
One potential diagnostic and prognosis breakthrough might come
from miRNAs. Methods We conducted a study of the methylation profile of 22 miRNA genes in patients with ccRCC. The
study material was 30 paired DNA samples from the tumor tissue
and the corresponding normal renal parenchyma as the control
group. Results Analysis of the expression of miRNA genes with
differential methylation established a statistically (p < 0.05) significant increase in the expression level of miR-301a and miR23b in ccRCC compared with the control group. A statistically
(p < 0.05) significant low level of let-7g expression was found in
the ccRCC compared with control group. By studying the expression of 758 miRNAs in 30 samples of ccRCC tissue and normal
renal parenchyma, an increase in the expression level of miR210 and miR-642 in ccRCC was obtained. When validating the
results in a new group of patients (n=30), increased expression
of miR-210 in ccRCC was confirmed (p < 0.001). However, the
expression of miR-642 showed no statistically significant differences (p=0.132). Conclusions These results show that further
research of these miRNAs will allow clarifying their diagnostic
and prognostic value for ccRCC.

P235
Predicting the benefit of perioperative radiotherapy in
patients with stage IV rectal cancer treated with primary
surgical resection and systemic chemotherapy
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1
Department of Radiation Oncology, Chungnam National University School of Medicine, Daejeon, Republic of Korea, 2Department of Radiation Oncology, Seoul Metropolitan Government
Seoul National University Boramae Medical Center, Seoul, Repu-

190

Poster Presentations
blic of Korea

10-fold cross-validation was performed to identify predictive
values of SRL. Results Baseline ALC was comparable between
PBSPT and IMRT patients (median, 1,960 vs. 2,050 cells/μL;
p=0.362). Lung volumes receiving 5-20 Gy or higher and mean
lung dose (MLD) were significantly lower in PBSPT patients (all
p < 0.001). In both groups, ALC declined steadily during RT;
SRL was frequently observed after IMRT than PBSPT (34.9%
vs. 12.5%; p=0.027). With a median follow-up of 21.9 months,
the 2-year overall survival of patients with SRL (n=69) was lower than that of patients without SRL (n=144) (69.1% vs. 79.9%;
p=0.026); SRL was significantly associated with inferior survival
in multivariable analysis (hazard ratio, 1.80; p=0.032). Baseline
ALC (Odds ratio [OR] 0.31), RT volume (OR 1.02), and MLD
(OR 1.10) were identified as the strongest predictors for SRL (all
p < 0.05). Conclusions PBSPT reduced irradiated lung volumes
and consequently, reduced SRL. Reducing SRL through optimization of RT techniques might be essential to improve outcomes
of locally advanced NSCLC.

Purpose This study aimed to determine whether perioperative
radiotherapy (RT) improves outcomes in stage IV rectal cancer
patients treated with primary surgical resection and systemic
chemotherapy and to identify predictive factors for selection of
patients for these approaches. Methods We searched the Surveillance, Epidemiology, and End Results (SEER) database for
patients diagnosed between 2010 and 2015 with stage IV rectal
cancer, but without brain or bone metastases. After applying the
exclusion criteria, a total of 26,132 patients were included in the
analysis; propensity score matching was used to balance their individual characteristics. Results Overall, 3283 (12.6%) patients
received perioperative RT; the 3-year overall survival (OS) rates
were 43.6% in the surgery group and 50.5% in the surgery with
RT group (p < 0.001). The survival benefit of RT was maintained
after propensity score matching and multivariate adjustment (HR
0.70, 95% CI, 0.66-0.81, p < 0.001). Interaction testing of the
prognostic variables revealed a significant interaction between
RT and the presence of lung metastasis (p < 0.001): the benefit of
RT was observed only in patients without lung metastases (3-year
OS 52.1% vs. 44.1%, p < 0.001), but it was observed regardless of liver metastases. Additionally, we developed a web-based
calculator (http://bit.do/mRC_surv) to provide individualized
estimates of OS benefit based on the receipt of perioperative RT.
Conclusions Perioperative RT significantly improved OS rates,
especially in patients without lung metastases. We successfully
developed a nomogram and web-based calculator that could predict survival benefit with the addition of RT for these patients.
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Radiotherapy for oligoprogression in metastatic or recurrent colorectal cancer receiving systematic chemotherapy
Jeongshim Lee1,2, Sang Joon Shin3, Han Sang Kim3, Joong Bae
Ahn3, Seung Hoon Beom3, Woong Sub Koom1, Jee Suk Chang1,*
1
Department of Radiation Oncology, Yonsei University College
of Medicine, Seoul, Republic of Korea, 2Department of Radiation Oncology, Inha University Hospital, Incheon, Republic of
Korea, 3Division of Medical Oncology, Department of Internal
Medicine, Yonsei University College of Medicine, Seoul, Republic of Korea

P236
Proton therapy reduced the likelihood of severe radiation-induced lymphopenia in locally advanced nonsmall cell lung cancer: Comparative study of proton vs
photon

Purpose Metastasis-directed radiotherapy (MRT) is increasingly considered to delay the need to change systemic therapy
in the multidisciplinary treatment of metastatic colorectal cancer (mCRC) with oligo-metastatic or oligo-progressive disease.
Herein, we studied the use of MRT in the setting of mCRC patients with oligo-progressive (or persistent) disease while on first,
second, or third line chemotherapy. Methods We identified
mCRC patients who were treated with FOLFOX-based (n=
1,720), FOLIFRI-based (n=1,601), and capecitabine (n=799)
chemotherapy between 2011 and 2020. Oligometastases and
oligo-progressive or oligo-persistent tumors (when other metastases were stable or responding to systemic therapies) were generally treated with MRT through multi-disciplinary discussion.
The study endpoint was the time interval to changing systemic
therapy after MRT. Results Overall cumulative incidence of
changing systematic therapy was 49.7% at 1 years. Patients needed a change in their chemotherapy regimen after 10±7, 11±9, 5±7
cycles of FOLFOX-based, FOLFIRI-based, and xeloda chemotherapy (5.2, 5.6, and 3.4 months, respectively). MRT was administered in 139 (8%), 123 (8%) and 51 (6%) patients while on
FOLFOX, FOLFIRI, and capecitabine chemotherapy after aver-

Nalee Kim, Jae Myoung Noh, Woojin Lee, Byoungsuk Park,
Heejoo Park, Ji Young Park, Hongryull Pyo*
Department of Radiation Oncology, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Republic
of Korea
Purpose In the era of immunotherapy, the interest in radiationinduced lymphopenia is increasing. We investigated differences
in severe radiation-induced lymphopenia (SRL) after pencilbeam scanning proton therapy (PBSPT) or intensity-modulated
(photon) radiotherapy (IMRT) for patients with locally advanced
non-small cell lung cancer (NSCLC). Methods We retrospectively reviewed 213 patients who received definitive concurrent
chemoradiotherapy with PBSPT (n=24) or IMRT (n=189). SRL
was defined when two or more events of absolute lymphocyte
counts (ALC) < 200 cells/μL were observed in weekly laboratory
test during RT. Radiation dose-volume indices of normal organs
were calculated. Stepwise-multivariate logistic regression with
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age six, seven and four cycles of respective chemotherapy. After
administration of MRT, the same drug then resumed with a 7±7,
7±7, 8±15 more cycle of FOLFOX, FOLFIRI, and capecitabine
chemotherapy until progression. Conclusion Delivering MRT
to the oligo-persistent/-progressive disease can effectively delay
the next line of chemotherapy for a meaningful time in selected
patients with mCRC. This approach should be investigated further in well designed studies.
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The long-term outcomes and sequelae analysis of
intracranial germinoma from 189 patients: Necessity
for the adaptation of radiotherapy intensity and volume

Purpose We demonstrated radiation induced vascular hyperpermeability in a dose dependent manner, and that degranulation
of mast cells mediated this process. We hypothesized that the
increase of vascular permeability was caused by increasing Vesiculo-Vacuolar Organelles (VVOs) function in response to radiation. To test this hypothesis, we analyzed VVOs in the endothelial cytoplasm and interendothelial gap junction using electron
microscopy. Methods We examined electron microscopy (EM)
sections prepared from BALB/c mouse ears at 24 hours after a
single dose of 15 Gy that was coincident with the peak time of
vascular permeability increase following irradiation. Samples
of mouse ear skin were cut into small pieces after shaving. The
tissue pieces were immediately fixed with 2.5% glutaraldehyde
in 0.1M phosphate buffer (pH 7.4) at 4C for 2 hr and postfixed
with 2% OsO4 in the same buffer at 4C for 90 min. The tissues
were then washed with 0.1M phosphate buffer, dehydrated in
graded ethanol, and embedded in Epon epoxy resin. Ultra-thin
sections were stained with uranyl acetate and lead citrate, and
then obser-ved under a transmission electron microscope (JEM1200 EXII, JEOL) at 80 kV accelerating voltage. Results The
number of VVOs in the endothelial cytoplasm markedly increased at 24 hours following irradiation (7.25±1.29/area of 2.5
μm2) compared to control mice (17.20±2.91/area of 2.5 μm2) (p
< 0.05). The vesicles and vacuoles in endothelial cytoplasm were
clustered and interconnected with multiple openings to both luminal and abluminal surfaces at 24 hours following irradiation.
Conclusions These results suggested that VVOs may be one of
the major pathways to increase vascular permeability following
irradiation.
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Neurosurgery, the Armed Forces Capital Hospital, Seongnam,
Republic of Korea
Background We aimed to refine the radiotherapy (RT) volume
and dose determinant for tumor control and long-term toxicities in the intracranial germinoma. Methods The treatment for
intracranial germinoma was RT alone (n=50) during 1981-1999
and RT with upfront chemotherapy (CRT) (n=139) during 19992015 in Seoul National University Hospital. All 189 cases were
confirmed histologically. RT fields comprised the extended field
including craniospinal, whole-brain (WB), whole-ventricle (WV),
and the involved field radiotherapy for primary site. The median
follow-up duration was 115 months (range, 3-358). Results
Radiation dose down to 18 Gy for extended field exhibited no
cranial recurrence. For the involved-field after the upfront chemotherapy, low dose down to 30 Gy (range, 26-30 Gy) in the patients with complete response to the upfront chemotherapy
showed no primary recurrence. WV RT with upfront chemotherapy also showed no recurrence in the germinoma originated from
basal ganglia or thalamus. The larger cranial field with WB RT
significantly increased the rate of the hormone deficiencies, secondary malignancy. Dose of the extended-field RT was correlated
significantly to the hormone deficiencies, secondary malignancies, and neurocognitive dysfunctions. Conclusions CRT with
WV RT for the initial negative seeding and craniospinal RT for
the initial positive seeding can be recommended for the control
of disease. In the patients showing complete response to upfront
chemotherapy, RT dose can be reduced to 30 Gy. The extent and
dose of the extended-field RT were critical for the late toxicities. The further de-intensification of RT should be addressed in
a prospective study.

P240
Melittin, a major polypeptide of bee venom, increases
radiosensitivity of breast cancer in vitro and in vivo
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Purpose The aim of the study is to determine the in vitro and in
vivo radiosensitizing effect of melittin on breast cancer. Materials/Methods Cell viability with melittin of murine (4T1) and
human (MCF-7) breast cancer cell lines were measured by MTT
assay. Radiosensitizing effect of melittin was determined by clonogenic survival assay. Expressions of apoptosis-related proteins
were assessed using western blotting. Tumor growth with or
without melittin was investigated in vivo with mice 4T1 xenograft breast tumor model. Radiosensitivity of melittin was evaluated by growth inhibitory activity based on the tumor volume
change and time taken for the relative tumor volume to increase
five-fold (RTV5). Results Melittin inhibited the viability of 4T1
and MCF-7 breast cancer cell lines with an average concentration
of 50% inhibition (IC50) value of 1.70 and 1.51 μM, respectively.
Treatment with melittin resulted in decrease of clonogenecity
with a sensitization enhancement ratio of 1.06-1.15. Melittin
plus irradiation induced significant increase in the ratio of Bax/
Bcl-2. In vivo study demonstrated that intraperitoneal injection of
melittin significantly reduced the growth of breast cancer in 4T1
tumor-bearing mice. When evaluating in vivo results, the melittin plus irradiation group demonstrated increased tumor growthinhibition rate (83.9%) versus no treatment (control) group.
Furthermore, melittin plus irradiation group had a greatest effect
on tumor growth inhibition with longest RTV5 of 28.3 days.
Irradiation alone, melittin alone and control group showed RTV5
of 24.8 days, 16.2 days and 13.6 days, respectively. Conclusion The results suggest that melittin is a potentially promising
radiosensitizer for breast cancer radiation therapy by inducing apoptosis. Additional studies are warrant to understand the mechanism underlying the role of melittin in enhancing the efficiency
of breast cancer radiotherapy.

patients was 47.6±6.62 years. Patients after radical mastectomy,
received irradiation in the area of the postoperative scar and in the
areas of regional lymph nodes single dose=2.67 Gy, 5 fractions
per week (n=16 fractions) summary dose=42.72 Gy. Patients
after organ-preserving surgery, the breast area, postoperative scar
and the area of regional lymph nodes were exposed to radiation
single dose 2.67 Gy, 5 fractions per week (n=15 fractions), summary dose=40.05 Gy and bringing summary dose up to 53.4 Gy
on the tumor bed by irradiation with boost single dose 2.67 Gy, 5
fractions, summary dose 13.35 Gy, by means of IMRT technique
using 3 D planning. Results The proposed irradiation technique
made it possible to achieve at least 95% of the isodose distribution over at least 95% of the tumor volume (p < 0.05). Evaluation
of early radiation reactions from healthy tissues did not show any
differences in their severity in comparison with the traditional
method of irradiation (p < 0.05). Conclusions Hypofractionated
method in breast cancer patients allows achieving a radical dose
of radiation without increasing the percentage of radiation reactions, thereby reducing the days of radiation therapy, which is
relevant in the context of the COVID-19 pandemic.

Sarcoma, Skin Cancer and
Other Solid Tumors
P242
Development and validation of an immune gene-set
based prognostic signature in cutaneous melanoma
Qi Tian, Huan Gao, Jin Yang*
Department of Medical Oncology, The First Affiliated Hospital
of Xi’an Jiaotong University, Xi’an, China
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Purpose Cutaneous melanoma (SKCM) is one of the most
responsive tumors to immunotherapy. However, immunotherapeutic responses are different among SKCM patients. Tumor
microenvironment is closely related to the response of cancer
immunotherapy. In this study, we aim to fully understand the
landscape of SKCM microenvironment and develop an immuneprognostic signature that can stratify and predict the prognosis of
SKCM patients. Methods RNA-seq data and clinical information were downloaded from TCGA and GEO databases. Singlesample gene set enrichment analysis (ssGSEA) and unsupervised
cluster analysis were applied to distinguish the immune infiltration states. The immune-prognostic signature was constructed by
core prognostic genes obtained by least absolute shrinkage and
selection operator (LASSO) Cox regression analysis. Results
We calculated the relative abundance of 29 immune-related gene
sets based on the mRNA expression profile of SKCM in TCGA.
Unsupervised cluster analysis was performed to classify SKCM
patients into “immunity-high” and “immunity-low” clusters.
Immune cells and pathways were significantly overexpressed in
“immunity-high” cluster. The immune-prognostic signature was
developed by 9 core differentially expressed genes. The cross

Breast cancer radiation therapy using hypofractionation during COVID-19 pandemic in the Republic of
Uzbekistan
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1
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Purpose To minimize SARS-CoV-2 infection virus risk of cancer patients by reducing the course of radiotherapy using the
hypofractionated method. Materials and methods With the
introduction of quarantine measures in the Republic of Uzbekistan
starting from March 23, 2020 in order to reduce the time spent by
oncological patients in cancer clinics, a new protocol for managing patients using the hypofractionation method recommended
by the IAEA-WHO was adopted. Irradiation enlarged single
doses of 2.67 Gy, which made it possible to reduce the number
of required fractions from 16 to 20. During the current period, 54
patients with breast cancer were treated. The average age of the
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validation of three GEO cohorts confirmed the prognostic signature was an ideal biomarker for predicting survival of melanoma
patients. The values of our prognostic signature in predicting
disease progression and immunotherapeutic responses were also
validated. In addition, a nomogram was constructed by combining risk scores and other clinicopathological characteristics.
Conclusions The immune-prognostic signature demonstrated a
powerful ability to distinguish and predict SKCM patients’ prognosis. Prospective clinical studies are needed to further validate
the accuracy in its clinical application.

P244
Production of 3D printing phantom of musculoskeletal
tumor using PET/CT imaging data (Pilot study)
Seoung-Oh Yang
Department of Nuclear Medicine, Dongnam Institute for Radiological and Medical Sciences (DIRAMS), Busan, Korea
3D printing is a technology for manufacturing the digital data
obtained through the three-dimensional scan or modeling by the
additive manufacturing method. However, in nuclear medicine,
studies using 3D printing technology are lacking, and phantom
research on musculoskeletal tumors based on PET/CT imaging is
insufficient. Therefore, this study aims to help the utilization of
3D printing technology in the field of nuclear medicine by producing phantoms using PET/CT image based 3D printing technology. We selected osteosarcoma patient who had a PET/CT
Biograph mCT 64 (Siemens Medical System, Germany) screening and who had a solid tumor size of at least 2 cm and a standardized uptake value (SUVmax) of 5 or more. In order to output
solid musculoskeletal tumor part of PET/CT image to 3D phantom, 3D modeling was performed on specific part of DICOM file
of medical image through Magics21 S/W of material company.
Final 3D printing was performed by converting STL (Standard
Triangulated Language) file and g-code with Magics21.12 S/W.
Using a 3D printer based on PET/CT imaging, we made the solidstate phantom of osteosarcoma. We performed this pilot study
of producing the solid-state phantom of musculoskeletal tumor.
The phantom can be used to improve the visualization of surgical
procedures, and to help patients and their family easily explain
treatment plans and prognosis for better understanding. It is also
considered that it can be used as a tool for more sophisticated
medical education.

P243
Prediction of immune-checkpoint blockade (ICB) as
monotherapy response in Korean melanoma patients
based on easily accessible clinical indicators
Hwa Kyung Byun1, Jee Suk Chang1,*, Minkyu Jung2, Woong
Sub Koom1, Kee Yang Chung3, Sang Joon Shin2
1
Department of Radiation Oncology, 2Division of Medical Oncology, Department of Internal Medicine, and 3Department of Dermatology, Yonsei University College of Medicine, Seoul, Korea
Purpose Our previous study implies that combination immunotherapy approaches seems to be required to induce the long-term
remissions in most Korean patients with advanced melanoma.
However, clinicians need better tools to identify which patients
are likely to benefit from using ICB monotherapy. Methods We
retrospectively reviewed 134 Korean patients with metastatic or
advanced melanoma who received ICB monotherapy in 20142018. The multivariable Cox regression models were used to
identify prognostic factors. Results With a median follow-up of
13.7 months, the median overall survival (OS) and progressionfree survival (PFS) were 18.4 months and 3.7 months, respectively. In univariate analysis for OS, four variables were identified.
In multivariable analyses, advanced M stage (M1c/d vs. M1a/b:
[OS] HR, 1.82; p=0.022; [PFS] HR, 1.59; p=0.025), treatmentrelated lymphopenia within 3 months (< 1,000 cells=”” l=””
os=”” span=”” > HR, 1.89, p=.011; [PFS] HR, 1.69; p=.012), and
elevated baseline LDH level ([OS] HR, 2.61; p < 0.001; [PFS]
HR, 2.68; p < 0.001) were significantly associated with both
poor OS and PFS. Development of immune-related vitiligo or
hypothyroidism within 6 months showed a trend toward better
OS (HR, 2.86, p=0.080). Patients were grouped according to the
number of 4 risk factors. The 2-year OS rate and median PFS
were 79.7% and 8.6 months, 42.1% and 4.4 months, 15.3% and
2.8 months, and 5.9% and 2.0 months in patients with 0-1, 2, 3,
and 4 risk factors, respectively (P < 0.05). Conclusion This easily obtainable index can be clinically useful in better risk stratifying patients with melanoma treated with ICB monotherapy.
Testing combination approach should be based on a risk-adapted
approach.

P245
Prognostic implications of PD-L1 expression in patients
with angiosarcoma
Jii Bum Lee1, Beung-Chul Ahn1, Seung Hyun Kim2, Young Han
Lee3, Jung Woo Han4, Min Kyung Jeon1, Soo Hee Kim5,*, and
Hyo Song Kim1,*
1
Division of Medical Oncology, Department of Internal Medicine, Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, Korea, 2Department of Orthopedic Surgery, Yonsei
University College of Medicine, Seoul, Korea, 3Department of
Radiology, Yonsei University College of Medicine, Seoul, Korea,
4
Department of Pediatric Hemato-Oncology, Yonsei University
College of Medicine, Seoul, Korea, 5Pathology Center, Seegene
Medical Foundation, Seoul, Korea
PD-L1, a key immune checkpoint, elicits an immunosuppressive
environment. We investigated the feasibility of PD-L1 expression
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(95% CI: 0.85-1.25), p=0.77 in fully adjusted analysis (adjusted
for several confounding factors). Subgroup analysis based on
cumulative dose of > 50,000 mg and < 50,000 mg use of HCTZ
also revealed non-significant association with malignant melanoma with a pooled RR of 0.95 (95% CI: 0.53-1.69), p=0.85 and
RR 0.97 (0.77-1.23), p=0.83. Conclusions No significant association was observed between HCTZ use and malignant melanoma risk. Future epidemiological studies are warranted to confirm
or counter the findings.

as a prognostic biomarker in metastatic angiosarcoma patients.
We retrospectively collected and analyzed PD-L1 expression
of angiosarcoma patients diagnosed at our center from 2005 to
2019. Among 70 patients, 13 patients (19%) were positive for
PD-L1 expression. There was statistical difference in histology
(p=0.01) between PD-L1 positive and negative groups. In PD-L1
positive group, 9 patients were categorized as poorly differentiated. Other histology subtypes included well differentiated (n=1),
spindle (n=1) and epitheliod angiosarcoma (n=3). Twenty-eight
angiosarcoma patients were diagnosed in metastatic setting, and
most patients received paclitaxel (n=31, 44%) as first-line treatment. In metastatic angiosarcoma patients (n=28), PD-L1-negative patients (n=24) had longer median progression-free survival
(mPFS) and median overall survival (mOS) than PD-L1-positive
patients (n=4). The mPFS was 4.9 and 1.6 months in PD-L1negative and -positive patients, respectively (p=0.04) The mOS
was 10.9 and 5.4 months in PD-L1-negative and PD-L1-positive
patients (p=0.01). In multivariate analysis, PD-L1 status was a
significant factor for overall survival (OS). Metastatic angiosarcoma patients with PD-L1 expressions have shorter mPFS and
mOS. PD-L1 is an independent prognostic factor for OS in angiosarcoma patients diagnosed initially in metastatic setting.
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Alternative treatment for children of acute leukemia
lymphositic during the COVID-19 pandemic
Andi Nursanti Andi Ureng
Chemistry, Alami Geoup West Sulawesi, Indonesia
Background Acute lymphocytic leukemia is a progressive
malignant disease of the blood-forming organs, characterized by
changes in the proliferation and development of leukocytes and
their precursors in the blood and bone marrow. Common symptoms that occur include fever, cough, runny nose, body aches,
and pain. Children may also experience nosebleeds, bruises, or
other bleeding problems, and become weak due to anemia. The
aim of the study was to describe the experiences of parents in the
care of children with acute leukemia so that it can be done by
other parents as an alternative treatment for children during the
Covid-19 pandemic. Method The electronic database used is
the published journal. From several journals collected, 15 articles
were selected. The search for articles included criteria published
in the last 10 years, samples of children with lymphocytic leukemia, the experiences of parents with lymphocytic leukemia in
Indonesia. Results From the research, it was found that several
types of treatment were given with the symptoms that occurred.
The treatment of parents when the child has a fever is given a
warm compress on the forehead and armpits and provides feverreducing medication from the hospital. Cold cough sufferers
will be given herbal medicine in the form of a mixture of lime
and soy sauce. Parent care if the child has a nosebleed by giving watermelon. Meanwhile, parental treatment for children who
experience pain is by giving eucalyptus oil and massage with fine
movements. Those who experience bruises are given medicine.
The treatment of parents if the child is often anemic is to tell the
child to rest and give medicine. Conclusion The treatment is
based on the experience of the parents in lymphocytic leukemia
sufferers in Indonesia.

P246
No association between hydrochlorothiazide use and
risk of malignant melanoma: A meta-analysis of realworld evidence
Salman Hussain1,*, Abul Kalam Najmi2
1
Department of Pharmaceutical Medicine, Jamia Hamdard, New
Delhi, India, 2Department of Pharmacology, Jamia Hamdard,
New Delhi, India
Purpose Hydrochlorothiazide (HCTZ) is the most commonly
prescribed first-line antihypertensive agent. In recent years studies reported controversial findings and showed protective to detrimental effects of HCTZ use in melanoma. So, this study is aimed
to assess the malignant melanoma risk associated with the use
of HCTZ. Methods PubMed, Embase, and Cochrane Central
databases were searched from inception to January 2020. All the
studies assessing the association between HCTZ use and malignant melanoma were qualified for inclusion. Data were abstracted
and quality was assessed using the Newcastle-Ottawa scale. The
primary outcome was to compute the pooled effect of HCTZ use
and the risk of malignant melanoma. The secondary outcome was
to assess the impact of the dose-response relationship on malignant melanoma risk. Meta-analysis was performed using Review
Manager v5.3. Results A total of four studies (three case-control and one cohort) qualified for inclusion in the meta-analysis.
Included studies were conducted in Denmark (2 studies), Korea,
and Taiwan. All of the studies were of high quality. The randomeffect model was applied due to significant heterogeneity. Neither
protective nor detrimental effects of HCTZ on malignant melanoma risk were observed with a pooled risk ratio (RR) of 1.03
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all GBM patients between 2008 and 2018 at Seoul St. Mary’s
Hospital were reviewed. Total 177 patients met our eligibility
criteria. Results The thinner group who had TMT less than the
median showed shorter overall survival (OS) and progressionfree survival (PFS) than the thicker group who had TMT more
than median (OS; 11.0 vs. 18.0 months, p < 0.001, and PFS; 6.0
versus 11.0 months, p < 0.001). In the multivariate analysis, the
thinner group had negative associations with OS and PFS (OS;
HR 2.63 (1.34-2.63), p < 0.001, and PFS; HR 2.21 (1.34-2.50),
p=0.002). We also performed propensity score matching between
the thinner and thicker groups to minimize the potential bias. The
thinner group showed shorter OS and PFS (OS; 13.5 vs. 19.0
months, p=0.006, and PFS; 6.5 vs. 9.0 months, p=0.028) and had
negative associations with OS and PFS than the thicker group
(OS; HR 1.90 (1.19-3.03), p=0.008, and PFS; HR 1.70 (1.072.70), p=0.026) in matched patients. Conclusion Our findings
suggest that TMT can be a useful prognostic biomarker for clinical outcomes in GBM patients. Further preclinical and clinical
studies could help elucidate this association of sarcopenia with
clinical outcomes in GBM patients.

P249
Analysis of medical use behavior of gallbladder cancer
and bile duct cancer patients
Yeji Kim1, Dong Hyeon Lee2, Young Geon Ji3
1
School of Medicine, CHA University, Gyeonggi-do, Korea, 2Department of Physiology, CHA University, Gyeonggi-do, Korea,
3
Department of Preventive Medicine, CHA University, Gyeonggi-do, Korea
Purpose According to analysis of patient sample from Health
Insurance Review & Assessment Service, we investigated medical use behavior of cancer patients. First, we extracted dataset of
gallbladder and bile duct (GBBD) cancer patients and analyzed
their medical use behavior. Second, we focused on GBBD cancer
patients who visited hospitals more than 2 place. We analyzed this
dataset based on hospital types, hospital location and total cost.
Methods Total patient sample (HIRA-NPS-2017) from Health
Insurance Review & Assessment Service is dataset for analysis.
R studio Version 1.3.1073 is used to analyzed dataset of GBBD
cancer patients. Results First, 757 GBBD cancer patients’ dataset was extracted from total dataset. Their medical use behavior
has no connection with gender. The number of patients increases
with age. According to hospital type, patients who visited tertiary
hospital and general hospital spent money more than others. Second, 33.2% of the patients visited hospitals more than 2 place.
Many patients’ medical use behavior was divided by ‘main hospital’ and ‘other types of hospital’. Generally, their main hospital
is tertiary hospital or general hospital. Also, the patient regularly
visits their main hospital. The other types of hospital are nursing
hospital, clinic hospital and oriental clinic hospital. Conclusions
Many patients visited hospital in Seoul and Gyeonggi-do. They
generally visited tertiary hospital or general hospital. Also,
patients sometimes visited nursing hospital, clinic hospital and
oriental clinic hospital. Through this study, we are able to design
healthcare model that utilized medical insurance finances effectively.

P251
Filling the gap in survivorship care for Korean cancer
survivors: Assessing the utility of the Korean-English
cancer survivorship care plan template
Linda Y. Kim1,2,*, Julie Kim3, Seunghye Jung3, Angela Jun3,4,
Kimlin Tam Ashing5
1
Research Scientist; Assistant Professor; Cedars-Sinai Medical
Center, Los Angeles, CA, USA, 2President; Korean American
Nurses Association of Southern California, Los Angeles, CA,
USA, 3Staff; Korean American Nurses Association of Southern
California, Los Angeles, CA, USA, 4Assistant Professor; University of California, Irvine, The Sue & Bill Gross School of
Nursing, CA, USA, 5Professor Beckman Research Institute and
Founding Director; Center of Community Alliance for Research
& Education (CCARE), City of Hope Medical Center, Duarte,
CA, USA
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Purpose Providing cancer patients with a survivorship care
plan (SCP) that contains a summary of treatment, follow-up
care, symptom management, and self-care is recommended and
considered quality cancer care. Currently, an SCP that is culturally and linguistically appropriate for Korean language-preferred
survivors is unavailable. We aimed to transcreate a culturally
responsive Korean-English SCP (KE-SCP) template and assess
utility for Korean American cancer survivors (KACS), caregivers, and healthcare providers (HCPs). Methods This multistakeholder project was led by City of Hope Cancer Center and
the Korean American Nursing Association of Southern California (KANASC). Ten KE-SCP education sessions included an
overview of the KE-SCP, a “KA Cancer Survivor” video, and
one-on-one KE-SCP coaching. All sessions were conducted by
KANASC in Korean with English interpreters. Results Results

Association of sarcopenia and clinical outcomes in patients with newly diagnosed glioblastoma
Stephen Ahn, Jae-Sung Park, Yong-Kil Hong, Sin-Soo Jeun*
1
Department of Neurosurgery, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, South
Korea
Purpose Temporal muscle thickness (TMT) has been suggested
as a novel biomarker that can represent sarcopenia in head and
neck malignancies. This study investigated the association of
TMT with clinical outcomes in patients with newly diagnosed glioblastoma (GBM). Methods Using electronic medical records,
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showed significant increase in KACS/caregivers’ (n=125) postseminar knowledge of the purpose and use of KE-SCP (M=4.14,
SD=0.82) vs. pre-seminar (M=2.89, SD=1.28); t(124)=11.23,
p < 0.001. KACS/caregivers reported willingness to utilize the
KE-SCP (M=4.40, SD=0.78; 0-5 scale). There was also a significant increase in HCPs’ (n=71) post-seminar KE-SCP knowledge
(M=4.34, SD=0.79) vs. pre-seminar (M=3.18, SD=1.33); t(46)=
6.21, p < 0.001. HCPs endorsed utility of the KE-SCP and reported high levels of competence (on a 0-5 scale) in facilitating
KE-SCP completion, educating KACSs on the purpose and benefits of KE-SCP (M=4.31, SD=0.68), and informing other HCPs
about the importance of KE-SCP (M=4.41, SD=0.70). Conclusion
Findings suggest strong support for the feasibility and utility of
the KE-SCP and could lay the foundation for research evaluating
the impact of culturally and linguistically appropriate KE-SCP.

cant increase in weight and HRQoL scores in the omega-3 fatty
acids group. However, there is no sufficient evidence to support
the association of change in lean body mass or skeletal mass, and
the said intervention.

P253
Shared decision-making at the cancer institute adult
outpatient clinics of a tertiary hospital in the Philippines:
a cross sectional study
Marvin Jonne L. Mendoza, MD1,*, Emmeline Elaine L. Cua,
MD2, Leonardo Serafin S. Infante, MD3, Josephine Anne C.
Lucero, MD4, Romelyn April P. Imperio-Onglao, MD5, Maureen Elvira P. Villanueva, MD6, Marck Vincent H. Lucero,
MD7, Danielle Benedict L. Sacdalan, MD8, Jorge G. Ignacio,
MD9
1
Fellow, Department of Medicine–Division of Medical Oncology, Philippine General Hospital, 2Fellow, Department of Surgery–Division of Surgical Oncology, Head and Neck, Breast,
Skin and Soft Tissue and Esophagogastric Surgery, Philippine
General Hospital, 3Resident, Department of Radiology–Division
of Radiation Oncology, Philippine General Hospital, 4Fellow,
Department of Medicine–Division of Hematology, Philippine
General Hospital, 5Fellow, Department of Obstetrics and Gynecology–Division of Gynecologic Oncology, Philippine General
Hospital, 6Fellow, Department of Surgery–Division of Colon and
Rectal Surgery, Philippine General Hospital, 7Fellow, Department of Family and Community Medicine–Supportive, Hospice
and Palliative Medicine, 8Associate Professor, Department of
Pharmacology and Toxicology, College of Medicine, University
of the Philippines Manila, 9Chairman, Cancer Institute–Philippine General Hospital
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Omega-3 fatty acids for cancer cachexia in advanced
non-small cell lung cancer: A meta-analysis
Alfredo V. Chua, Jr.*, Aylmer Rex B. Hernandez, Marvin Jonne
L. Mendoza, Michael D. San Juan
Division of Medical Oncology, Department of Medicine, University of the Philippines - Philippine General Hospital, Manila,
Philippines
Purpose Cancer cachexia is a common debilitating weight loss
syndrome in advanced lung cancer. The omega-3 fatty acids,
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA),
because of their immune-modulating effects, have been used to
improve the nutritional status of patients with cancer cachexia.
This meta-analysis evaluated the effect of omega-3 fatty acids
in change in weight and lean body mass or skeletal mass, and
in health-related quality of life (HRQoL) scores in patients with
advanced non-small cell lung cancer (NSCLC). Methods Electronic databases were extensively searched for randomized controlled trials investigating omega-3 fatty acids in cancer cachexia
among patients with advanced NSCLC. Unpublished literature
was also searched through manual handsearching and accessing
online databases. Two review authors independently evaluated
the methodological quality of the trials and analyzed the data.
Results Six trials (394 patients) were included. Five trials assessed change in weight, while two trials assessed change in lean
body mass or skeletal mass, and HRQoL scores (Global Health
and Physical Functioning Subscales). There is a significant difference in change in weight (mean difference [MD]: 1.22, 95%
CI: 1.05 to 1.38; p < 0.01) and HRQoL scores (Global Health
subscale [MD: 14.40, 95% CI: 9.22 to 19.59; p < 0.01] and Physical Functioning subscale [MD: 10.38, 95% CI: 8.50 to 12.27; p <
0.01]) favoring the omega-3 fatty acids group. However, there is
no sufficient evidence to support the association of change in lean
body mass or skeletal mass, and the said intervention (MD: 2.05,
95% CI: –0.55 to 4.66; p: 0.12). Conclusion Among patients
with advanced NSCLC with cancer cachexia, there is a signifi-

Purpose Shared decision making (SDM) has become a hallmark
of patient-centered care and communication which highlights
physician-patient relationship as the core in improving health
outcomes, and refers to the type of care that is responsive to the
individual needs and preferences of the patient, ensuring that
clinical decisions are aligned with his or her values. In cancer
care, preference-sensitive decisions range from screening decisions, to treatment decisions, and to end-of-life care. There is little experience with SDM in the Philippines and its integration
into the practice of Oncology. The objective of this study was
to explore patient perception and evaluate the extent to which
a shared decision making process is implemented in clinical
encounters at the Cancer Institute adult outpatient clinics of the
Philippine General Hospital. Methods The SDM Q-9 Filipino
version was administered to 267 patients who were consulting
at the adult outpatient clinics of the Cancer Institute over one
month. Results More than 90% of the patients surveyed agreed
that shared decision making process were being practiced at the
Cancer Institute adult outpatient clinics. Of these, almost half of
the respondents answered “somewhat agree” in all items, except
for the domain which sought if the physician helped the patient
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to understand information which showed stronger trend towards
agreement. Notably, the domains involving identification of
preferences and shared decision showed weaker trend towards
agreement, with 5% and 7% of patients surveyed disagreeing
that these steps were being observed in practice, respectively.
This indicated that among the nine items of the SDM Q-9, these
areas required the most strengthening. Conclusion In this study,
the investigators observed that cancer patients agreed that shared
decision making was being practiced during their clinical
encounters with their respective physicians.
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