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Dear colleagues,
On behalf of the organizing committee, we would like to welcome you to The Liver Week 2018.

Since the first meeting was held in 2014, The Liver Week has become a multidisciplinary international conference hosted
by the Korean Association for the Study of the Liver (KASL), in partnership with three co-hosting societies. Those societ-
ies are the Korean Association of HBP Surgery (KAHBPS), the Korean Liver Cancer Association (KLCA), and the Korean
Liver Transplantation Society (KLTS).

The theme of The Liver Week 2018, "Navigating Future Advances in Hepatology”, is purposed to encourage all partici-
pants to study the recent research trends and views related to liver disorders from the perspectives of eminent experts,
and to facilitate the exchange of up-to-date information on liver diseases with your fellow attendees, all with the ultimate
goal of revitalizing our research. The organizing committee has prepared an attractive and invaluable scientific program
focused on the latest trends, issues, and advances made in various areas including hepatitis, liver cirrhosis, hepatocel-
lular carcinoma, and more.

In particular, this year's program seeks to achieve a breakthrough change from the past. Debate sessions and various
joint symposia have been organized for the discussion of major clinical issues. We have also invited the Korea Centers
for Disease Control and Prevention (KCDC]) to participate in the policy forum by actively participating in the shaping of
future policy. On the last day, a lecture and a hands-on course for abdominal ultrasound specialist certification and
relevant major education will be conducted.

We firmly believe that The Liver Week 2018 will be a worthwhile experience for all attendees.

Thank you.

%AW

Jin Mo Yang - Dae-Ghon Kim

Congress President ) Congress Chairman
The Liver Week 2018 The Liver Week 2018
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Dong-Sup Yoon Joong-Won Park ' Myoung Soo Kim
Congress Vice President Congress Vice President / Congress Vice President
The Liver Week 2018 The Liver Week 2018 ;K The Liver Week 2018
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The

Liver Wee Program at a Glance ,
o

I DAY 1 Thursday, June 14, 2018 N WEST TOWER
ROOM AB (B1) ROOM C (B1) ROOM D (B1)
08:00 | * Postgraduate Course:
Current Concept for the Optimal Management of
Chronic Liver Disease
09:00—
PG1. Current Management of
M PR Publication Forum:
b (BB How to Publish Good Papers
(09:00-10:10)
10:00—
Coffee Break (10:10-10:30)
11:00—
PG2. Current Management for Academic Forum:
Advanced Liver Disease How to Win Research Grants
7 (10:30-12:10) (10:30-12:10)
12:00—
n LN SYM 1 LN SYM 2
[AbbVie] [Ildong]
(12:10-13:10) (12:10-13:10)
13:00—
PG3. Current Management in
14:00— Alcoholic Liver Disease
(13:10-14:50)
15:00— Coffee Break (14:50-15:10)
16:00— PG4. Current Management in
Non-Alcoholic Fatty Liver Disease
(15:10-16:50)
17:00—
CMH Workshop (Closed Meeting)
20:00 (17:30-20:30)
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Scientific Program

K': Session in Korean
I POSTGRADUATE COURSE «current Concept for the Optimal Management of Chronic Liver Disease”

Course Director’s Message Sang Gyune Kim, Soonchunhyang Univ.

Now more than ever, with the rapid pace of research progress in various hepatology fields, the clinician is challenged in patient
management. The integration of the latest tools in scientific education, communication of real methods for treatment, and diagnosis
based on critical basic knowledge and clinical skills are an indispensable element for hepatologists to deliver the highest level of
patient care. Our Scientific Program Committee has created exciting and diverse educational and scientific programs highlighting
cutting edge knowledge, new clinical trends and hot topics of interest. The KASL Postgraduate Course will provide up-to-date
information on a variety of interdisciplinary subjects including management of chronic hepatitis B, C, cirrhosis complications,
alcoholic and non-alcoholic liver disease.

| wesT TOWER Room AB [B1]

08:30-10:10  PG1. Current Management of Viral Hepatitis " Kwan Sik Lee (Yonsei Univ.), Young Oh Kweon (Kyungpook National Univ.)

08:30-08:55  When to Start and Stop Antiviral Therapy in Chronic Hepatitis B? In Hee Kim, Chonbuk National Univ.

Optimal Choice for Antiviral Treatment in Chronic Hepatitis B:

08:55-09:20  \ew Drug vs. Old Drug

Jeong Won Jang, The Catholic Univ. of Korea

Optimal Choice for Direct-Acting Antiviral for Treatment in Chronic Hepatitis C:

09:20-09:45 ) ated KASL Guidelines

Sung Jae Park, Inje Univ.

09:45-10:10  Immunological Changes after Antiviral Treatment of Chronic Hepatitis B and C Wonseok Kang, Sungkyunkwan Univ.

10:10-10:30 Coffee Break

PG2. Current Management for Advanced Liver Disease

10:30-12:10 Sung Kyu Choi (Chonnam National Univ.), Byung Cheol Yun (Kosin Univ.)
10:30-10:55  Management of Ascites and Hydrothorax Jeong-Hoon Lee, Seoul National Univ.
10:55-11:20 Ascites-Related Complications in Cirrhosis Moon Young Kim, Yonsei Univ. Wonju
11:20-11:45  Management of Non-Neoplastic Portal Vein Thrombosis Danbi Lee, Univ. of Ulsan
11:45-12:10  Current Status of Liver Transplantations in Korea Dong-Sik Kim, Korea Univ.

12:10-13:10  Luncheon Symposium 1[AbbVie]

PG3. Current Management in Alcoholic Liver Disease ™

13:10-14:50 Heon Ju Lee (Yeungnam Univ.), Byung Ik Kim (Sungkyunkwan Univ.)
13:10-13:35  Mechanisms of Alcoholic Liver Injury: Already Known and to Be Revealed Sung Hwan Ki, Chosun Univ.
13:35-14:00 Assessment of Alcoholic Liver Disease Ki Tae Suk, Hallym Univ.
14:00-14:25 Medical Management of Alcoholic Liver Disease Jae Young Jang, Soonchunhyang Univ.
14:25-14:50  Intervention Strategy for High Risk Drinking in General Clinical Setting Hae Kook Lee, The Catholic Univ. of Korea

14:50-15:10 Coffee Break

PG4. Current Management in Non-Alcoholic Fatty Liver Disease

15:10-16:50
Joo Hyun Sohn (Hanyang Univ.), Han Chu Lee (Univ. of Ulsan)

15:10-15:35 Cell-Type Specific Roles of Autophagy in Nonalcoholic Steatohepatitis Progression  Sang Geon Kim, Seoul National Univ.

15:35-16:00 Noninvasive Assessment of Non-Alcoholic Fatty Liver Disease Seung Up Kim, Yonsei Univ.

Optimal Management of Dyslipidemia and Hyperglycemia in

16:00-16:25 Non-Alcoholic Fatty Liver Disease

Kyu Yeon Hur, Sungkyunkwan Univ.

16:25-16:50  Optimal Management of Nonalcoholic Steatohepatitis and Advanced Fibrosis Dae Won Jun, Hanyang Univ.

www.theliverweek.org  vii



The

Liver Wee Scientific Program ,

K': Session in Korean

| wesT TOWER Room C [B1]

09:00-10:10 Publication Forum: How to Publish Good Papers " So Young Kwon (Konkuk Univ.), Jin-Wook Kim (Seouf National Univ.)

09:00-09:20  Tips for Writing Papers and Good Cover Letters: How to Do It Hyun Woong Lee, Yonsei Univ.
09:20-09:40  Tips for Responding to Reviewer Comments Grace Lai-Hung Wong, The Chinese Univ. of Hong Kong
09:40-10:00  Things Authors Should Know: Editor’s Viewpoint Yoon Jun Kim, Seoul National Univ.

10:00-10:10 Discussion

10:10-10:30 Coffee Break

10:30-12:10  Academic Forum: How to Win Research Grants "' Kyun-Hwan Kim (Konkuk Univ.), Yong Han Paik (Sungkyunkwan Univ.)

10:30-10:50 Lecture 1: How to Win Research Grants Goo Taeg Oh, Ewha Womans Univ.
10:50-11:10 Lecture 2: Collaborative Research for Clinical Unmet Needs Don Haeng Lee, Inha Univ.
11:10-11:30 Lecture 3: How to Win Research Grants Kwang-Lae Hoe, Chungnam Nationa! Univ.
11:30-11:50 Lecture 4: How to Win Research Grants Soon Koo Baik, Yonsei Univ. Wonju

11:50-12:10 Discussion

12:10-13:10  Luncheon Symposium 2 [Ildong]

viii June 14-16,2018 | Grand Hyatt Incheon, Korea



Program at a Glance

J DAY 2 Friday, June 15,2018

B WEST TOWER B EAST TOWER

ROOM AB (B1) ROOM C (B1) ROOM D (B1) ROOME(2F)  ROOMF (2F) ROOMA(2F)  ROOMBC(2F) ROOMD (2F) ROOME (2F)
07:00 EMwe | EMW?2
- NAFLD Hepatitis
(07:00-08:00) | (07:00-08:00)
0800~ 7
Opening Ceremony
(08:15-08:30)
KLTS KLCA
03:00 Symposium 1 Symposium Symposium
(08:30-09:50) 1 1
2 (08:30-09:50) (08:30-09:50)
10:00— Coffee Break (09:50-10:10)
- Plenary
Session 1
(10:10-11:10)
11:00—
" )
) epatology
* Epeual Associates KCDC-KASL KLTS E,g;fi?l
ecture Golrse . Symposium 2 g
i ol Joint (11:10-12:10) (11:20-12:10)
oo LLiogl220 (11:10-12:10) Symposium -
: (11:10-12:30)
General Meeting LN SYM 6
| LN SYM 3 LN SYM 4 (12:10-12:25) (Baver]
[Yuhan] [BMS] ayer
(12:10-13:10) (12:10-13:10) %Xlstsemds? (12:10-13:10]
13.00— (12:25-13:10)
Presidential K]
Choice
(13:10-13:40) ) KAHBPS-KLTS-KLCA
Health Policy KLTS Joint Symposium
14:00— L Forum Coordinat (13:10-14:30)
: (13:10-14:40) erellateLelr
Free Paper1 Session Free Paper 2 Free Paper 3
B Clinical HBV 3045100 | e rhosis NAFLD
Hepatology (13:30-15:30) (13:30-15:30) (13:30-15:30)
Update 3:30-15:3 3:30-15:3 ) 3:30-15:3
15:00— (13:50-15:30) KKS%BJF;]SM KLCA-NCC
: S : CPG for HCC
ymposium (14:40-15:30)
(14:40-15:30) 40153
Poster Round Press Poster Round Free Paper 4
16:00— East Tower 2F [61-G9] Conference East Tower 2F [61-G9] Liver Cancer
(15:30-16:30) (15:30-16:30) (15:30-16:30) (15:30-16:30)
Free Paper 8 KLCA
17:00— 5 Free Paper5 | Free Paperé | Free Paper?7 » Free Paper 9
53[’1?25?";;2]2 HBV Basic Surgery-Biliary [16»3(I)_—:7~50] Sympgsmm Surgery-Liver
3 : : (16:30-17:50) (16:30-17:50) (16:30-17:50) T (16:30-17:50)
18:00—
Faculty
- Dinner
(18:00-20:30)
19:00

The Korean Association for the Study of the Liver ([KASL)

The Korean Association of HBP Surgery (KHBPS)

The Korean Liver Transplantation Society (KLTS)

The Korean Liver Cancer Association (KLCA)

www.theliverweek.org



The . o ffs
Liver Wee Scientific Program ,
o

K': Session in Korean

| EAsT TOWER ROOM D [2F]

Chia-Yen Dai (Kaohsiung Medical Univ.),

07:00-08:00  Early Morning Workshop 1 [Non-Alcoholic Fatty Liver Disease] Ty L M—

07:00-08:00 Non-Alcoholic Fatty Liver Disease, What Is Next Key Question? Donghee Kim, Stanford Univ.
ROOM E [2F]

oy ] " - Oidov Baatarkhuu (Mongolian National Univ. of Medical Sciences),

07:00-08:00  Early Morning Workshop 2 [Viral Hepatitis] Byung Seok Lee (Chungnam National Univ,)

07:00-08:00 How to Optimize Chronic Hepatitis C Treatment? Jung Il Lee, Yonsei Univ.
| wesT TOWER Room AB [B1]

08:15-08:30  Opening Ceremony

08:30-09:50  Symposium 1. Recent Updates in Chronic Hepatitis C  Youn Jae Lee (Inje Univ.), Sook-Hyang Jeong (Seoul National Univ.)
08:30-08:50 How to Eliminate Hepatitis C Virus by 2030 Do Young Kim, Yonsei Univ.

08:50-09:10  Upcoming Direct-Acting Antivirals for Prior Treatment Failure Alessio Aghemo, Humanitas Univ.

Management of Special Populations: Decompensated Cirrhosis,

:10-09: [ye ; i
09:10-09:30 ¢y onic Kidney Disease, and Post-Transplantation

Woo Jin Chung, Keimyung Univ.

Special Issue in Hepatitis C Virus Treatment: Hepatitis B Virus Reactivation

09:30-09:50 .
’ and Occurrence and Recurrence of Hepatocellular Carcinoma

Chia-Yen Dai, Kaohsiung Medical Univ.

09:50-10:10 Coffee Break

10:10-11:10 Plenary Session 1 Soon If Kim (Yonsei Univ.), Joong-Won Park (National Cancer Center), Jung-Hwan Yoon (Seou! National Univ.)

11:10-12:10 Special Lecture Dong Jin Suh (KMP Healthcare Seou! Clinic)
11:10-11:40  Towards Hepatitis B Virus Cure and Immunology Qin Ning, Huazhong Univ. of Science and Technology

Novel Drivers for Alcoholic Hepatitis and Alcohol-Promoter

11:40-12:10 .
Liver Cancer

Hidekazu Tsukamoto, Univ. of Southern California

12:10-13:10 Luncheon Symposium 3 [Yuhan]

13:10-13:40 Presidential Choice Jin Mo Yang (The Catholic Univ. of Korea)
13:10-13:40  Spread and Elimination of Hepatitis C Virus in Japan Masao Omata, The Univ. of Tokyo
13:50-15:30 Clinical Hepatology Update " Yung Sang Lee (Univ. of Ulsan), Joung-I! Lee (Kyung Hee Univ.)
13:50-14:15 Hepatitis B Virus Hyung Joon Yim, Korea Univ.
14:15-14:40  Clinical Update of Chronic C Viral Hepatitis Eun Young Cho, Wonkwang Univ.
14:40-15:05  Update of Pharmacological Therapy in Non-Alcoholic Fatty Liver Disease Kang Mo Kim, Univ. of Ulsan
15:05-15:30 Liver Cirrhosis Yeon Seok Seo, Korea Univ.
15:30-16:30 Poster Round EAST TOWER, G1-G9 [2F]
16:30-17:50  Symposium 2. Recent Updates in Steatohepatitis Dong Joon Kim (Hallym Univ.), Young Nyun Park (Yonsei Univ.)
) } Similarities and Differences in Alcoholic Steatohepatitis and ) .
16:30-16:50 Nonalcoholic Steatohepatitis: A Histologic Point of View So-Young Jin, Soonchunhyang Univ.
16:50-17:10 Non-Obese vs. Obese Non-Alcoholic Fatty Liver Disease, What Is the Difference? Donghee Kim, Stanford Univ.
17:10-17:30 Pharmacotherapy against Nonalcoholic Steatohepatitis under Development Sang Hoon Park, Hallym Univ.
17:30-17:50 Nonalcoholic Steatohepatitis R&D from an Industrial Perspective Toru Seo, Plizer Japan Inc.

X June 14-16,2018 | Grand Hyatt Incheon, Korea



Scientific Program

K: Session in Korean

| wesT TOWER Room C [B1]
11:10-12:10 Hepatology Associates Course ™ Myung Seok Lee (Hallym Univ.), Won Young Tak (Kyungpook National Univ.)
11:10-11:25 Management of Cirrhotic Ascites Nae-Yun Heo, Inje Univ.
11:25-11:40 Management of Hepatic Encephalopathy Seong Hee Kang, Yonsei Univ. Wonju
11:40-11:55  Antiviral Therapy for Chronic Hepatitis B and C Hyun Phit Shin, Kyung Hee Univ.
11:55-12:10  Treatment for Hepatocellular Carcinoma Sung Bum Cho, Chonnam Nationa! Univ.

12:10-13:10  Luncheon Symposium 4 [BMS]

Health Policy Forum. Hospice and Palliative Care for Advanced Liver Disease: Current and Future

13:10-14:40

Youn Seon Choi (Korea Univ.), Young Seok Kim (Soonchunhyang Univ.)
Criteria for Hospice and Palliative Care in Korean Patients with

13:10-13:2 . . . i iv.
3:10-13:20 End-Stage Liver Disease and Domestic Status Sung Eun Kim, Hallym Univ.
13:20-13:40  Hospice and Palliative Care in Patients with End-Stage Liver Disease Jeong Han Kim, Konkuk Univ.
13:40-14:00 Hospice and Palliative Care Policy in Korea Yoon-Jung Chang, National Cancer Center
14:00-14:20 Classification and System of Hospice and Palliative Care in Korea In Kyu Song, National Cancer Center
14:20-14:40 Referral Cases of Hospice and Palliative Care in Patients Youngmin Park, NHIS flsan Hospital

with End-Stage Liver Disease

Room D [B1]

11:10-12:30  *KCDC-KASL Joint Symposium ¥ Youngmee Jee (Korea National Institute of Health), Moon Seok Choi (Sungkyunkwan Univ.)

11:10-11:30 Recent Hepatitis C Outbreaks and Political Direction for Hepatitis Control in Korea Hyungmin Lee, KCDC

Understanding of Recent Research Trends and Future Direction

11:30-11: o .
301150 of Hepatitis C Virus

Sangmin Kang, National Cancer Center

|dentification of Novel Host Factors Involved in
11:50-12:1 e . . . . , ional Insti li
o0 0 Transcriptional Regulation of Hepatitis B Virus Life Cycle Yong Kwang Fark, Korea National Insfitufe of Health

Policy Task Report of the KCDC: Development and Primary Investigation of

12:10-12: . . . . i j iv.
0-12:30 In-Depth Survey of Risk Factors in Hepatitis A Endemic Area Soon Sun Kim, Ajou Univ

* KCDC: Korea Centers for Disease Control and Prevention

Room E [2F]
13:10-15:10 KLTS Coordinator Session " Hea Seon Ha (Asan Medical Center), Seung Heui Hong (Samsung Medical Center)
13:10-13:50 Liver Transplantation in Alcoholic Liver Disease Jun Yong Park, Yonsei Univ.

Counselling, Education, and Monitoring for Patients with ) .

13:50-14:30 N . ' . . H k Kim, | St. 's Hospital
Alcoholic Liver Disease before Liver Transplantation yung Sook Kim; Seoul St. Mary’s Hospita
14:30-15:10 Counselling, Education, and Monitoring for Patients with Kyoung Ock Jeon, Severance Hospital

Alcoholic Liver Disease after Liver Transplantation

www.theliverweek.org  xi



The . o ffs
Liver Wee Scientific Program ,
o

K: Session in Korean

I EAST TOWER Room A [2F]

08:30-09:50 KLTS Symposium 1. Transplantation Related Registries: Present and Future
Curie Ahn (Seoul National Univ.), Myoung Soo Kim (Yonsei Univ.)

08:30-08:55 A2ALL, SRTR John Lake, Univ. of Minnesota

08:55-09:20 Israel Penn International Transplant Tumor Registry E. Steve Woodle, Univ. of Cincinnati

European Liver Transplant Registry [ELTR): Achievements and Evolution within
a 30-Year History

09:45-09:50 Discussion

09:20-09:45 René Adam, Paul Brousse Hospital

KLTS Symposium 2. Various Approaches to Overcome Portal Vein Thrombosis (with videos) ™

11:10-12:10 Kyung-Suk Suh (Seoul National Univ.), Donglak Choi (Daegu Catholic Univ.)
11:10-11:22 Eil\/dilr:scsz):jrl [R;(ir?_k;‘:s;(;g)r/]:;);olfr?tenswe Portal Venous Thrombosis in Kwang-Woong Lee, Seoul National Univ.
11:22-11:34 Portal Inflow Reconstruction from Varix Dong-Sik Kim, Korea Univ.
11:34-11:46 Reno-Portal Anastomosis Bong-Wan Kim, Ajou Univ.
11:46-11:58  Jump Graft from Superior Mesenteric Vein Deok-Bog Moon, Univ. of Ulsan

11:58-12:10 Panel Discussion: Optimal Indications for Each Procedure and Precautions

12:10-12:25  KLTS General Meeting

12:25-13:10  Luncheon Symposium 5 [Astellas]

KAHBPS-KLTS Joint Symposium (Debate with Panel Discussion)
14:40-15:30  : Primary vs. Salvage Liver Transplantation in Patients with Borderline Liver Function "
Jae-Won Joh (Sungkyunkwan Univ.), Shin Hwang (Univ. of Ulsan)

14:40-14:55 Primary vs. Salvage Liver Transplantation in Patients with Borderline Liver Function Jae Geun Lee, Yonsei Univ.

14:55-15:10 Favoring Salvage Liver Transplantation with Borderline Liver Function Je Ho Ryu, Pusan National Univ.

Panel Discussion with Cases
15:10-15:30 Young Seok Han (Kyungpook Nationaf Univ.), Gyu-seong Choi (Sungkyunkwan Univ.), Jae Geun Lee (Yonsei Univ.),
Je Ho Ryu (Pusan National Univ.)

Room BC [2F]

KLCA Symposium 1. Very Early Stage Hepatocellular Carcinoma (HCC): How to Detect and Diagnose?

08:30-09:50 Seung Kew Yoon (The Catholic Univ. of Korea), Jaeseok Hwang (Keimyung Univ.)
08:30-08:50 Detect or Not to Detect Very Early Stage HCC: The Western Perspective Ju Dong Yang, Mayo Clinic
08:50-09:10 HCC Surveillance in Non-Transplant Setting: An Eastern Perspective So Yeon Kim, Univ. of Ulsan
09:10-09:30 Noninvasive Diagnosis of Very Early Stage HCC: Focused on Subcentimeter Nodules Mi-Suk Park, Yonsei Univ.
09:30-09:50 New Biomarkers to Detect Very Early Stage HCC Youngsoo Kim, Seoul National Univ.

11:20-12:10  KLCA General Meeting

0202 Liver Cancer Day Lecture:

11:20-11:35 Alcohol-Associated HCC and Korean Surveillance Policy

Jeong Won Jang, The Catholic Univ. of Korea

12:10-13:10  Luncheon Symposium 6 [Bayer]

xii June 14-16,2018 | Grand Hyatt Incheon, Korea



Scientific Program

K: Session in Korean

14:40-15:30  Clinical Practice Guidelines (CPG) for HCC [Revised by KLCA-NCC] ¥ Joong-Won Park (National Cancer Center)

KLCA Symposium 2. Systemic Treatment for Advanced HCC

16:30-17:50
Joong-Won Park (Nationa! Cancer Center), Ho Yeong Lim (Sungkyunkwan Univ.)

16:30-16:50 Predictive Genomics and Proteomics in HCC: In the Era of Targeted Therapy Ju-Seog Lee, MD Anderson Cancer Center

16:50-17:10 First Line Treatment for Liver Cancer Stephen Lam Chan, The Chinese Univ. of Hong Kong

17:10-17:30 Second Line Treatment Thomas Yau, The Univ. of Hong Kong

17:30-17:50  When to Switch Locoregional Therapy to Systemic Therapy? Hwi Young Kim, Ewha Womans Univ.
Room ABC [2F]

KAHBPS-KLTS-KLCA Joint Symposium. New Treatment Modalities for Early Stage HCC

13:10-14:30 Yun Hwan Kim (Korea Univ.), Hee Jung Wang (Ajou Univ.)
13:10-13:30 LLocal Ablations: Microwave Ablation and Cryoablation Min Woo Lee, Sungkyunkwan Univ.
13:30-13:50 New Treatment Modalities for Early Stage HCC: SBRT, Proton Beam Hee Chuf Park, Sungkyunkwan Univ.
13:50-14:10  Laparoscopic Liver Resection for HCC Jai Young Cho, Seoul Nationa! Univ.
14:10-14:30  Liver Transplantation for HCC: What Is New John Lake, Univ. of Minnesota

www.theliverweek.org  xiii
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Liver Wee

Program at a Glance

2018

| DAY 3 saturday, june 16, 2018

B WEST TOWER B EAST TOWER

ROOM AB (B1) ROOM C (B1) ROOM D (B1) ROOM A (2F) ROOMB (2F)  ROOMC (2F) ROOM DE (2F)
08:00— —
Abdominal USG
Training Course .
o Educational
09:00 ) KAHBPS Common Concern_s for Ce.r'tmed EXa——
Symposium 3 ; between Hepatologists Trainer .
(08:30-09:50) Symposium 1 ds (081 00) Abdominal Free Paper 10
G (08:30-09:50) a[n& urgc.eor;s B USG Practice Liver Cancer
* eI (08:30-09:50) (08:30-10:10)
10:00— Coffee Break (09:50-10:10)
Plenary Session 2
fos0-1:10) Abdominal USG
11:00— Training Course
for Certified
Trainer
- KLTS-KASL Joint KAHBPS (10:10-12:10) KASL-KLCA
Symposium Symposium 2 Joint Symposium
(11:10-12:10) (11:10-12:10) (11:10-12:10)
12:00—
S LNSYM7 LNSYM 8 LN SYM 9 LN SYM 10
[Gilead] [MSD] [Green Cross Celll [Daewoong]
(12:10-13:10) (12:10-13:10) (12:10-13:10) (12:10-13:10)
13.00—
Special Lecture KAHEECStLizecial
h V- (13:10-13:40)
14:00—
q KAHBPS
S{mposmm 4 Symposium 3 Free Paper 11 Free Paper 12 Free Paper 13
i 13:40-15:00) (13:40-15:00) HCV Liver Cancer Liver Cancer
(13:50-15:00) (13:50-15:00) (13:50-15:00)
13:00
Poster Round Fret_e Pape_r 14 Free Paper 15
B Cirrhosis HCV
East Tower 2F [G1-G9] (15:00-16:00] (15:00-16:00]
(15:00-16:00) SIS DAL
16:00
* Hands-On Course [Guest Room, East Tower]
The Liver Week 2018

10

Debrief Session ™
(16:00-17:00)

Closing & Award
Ceremony
(17:00-17:30)

18:00

Xiv  June 14-16,2018 | Grand Hyatt Incheon, Korea



Scientific Program

| wEsT TOWER Room AB [B1]

Symposium 3. Recent Updates in Cirrhosis and Sarcopenia

08:30-09:50 Kwang-Hyub Han (Yonsei Univ.), Soon Ho Um (Korea Univ.)
08:30-08:50 Sarcopenia: Definition and Measurement Do Seon Song, The Catholic Univ. of Korea
08:50-09:10  Sarcopenia: Ammonia Metabolism and Hepatic Encephalopathy Ankur Jindal, Institute of Liver and Bifiary Sciences
09:10-09:30  Sarcopenia: Prognostic Impact on Cirrhosis Sang Gyune Kim, Soonchunhyang Univ.
09:30-09:50 Management of Malnutrition in Cirrhosis Tae Hee Lee, Konyang Univ.

09:50-10:10 Coffee Break

Dae-Ghon Kim (Chonbuk Nationa! Univ.), Seung Kew Yoon (The Catholic Univ. of Korea),

10:10-11:10  Plenary Session 2 In-Seok Choi (Konyang Univ.)

KLTS-KASL Joint Symposium (Voting). Liver Transplantation for Alcoholic Liver Disease "

11:10-12:10
Myoung Soo Kim (Yonsei Univ.), Jong Young Choi (The Catholic Univ. of Korea)
11:10-11:25 Severe Alcoholic Hepatitis, How to Manage? Dong Hyun Sinn, Sungkyunkwan Univ.
5 At . L
11:25-11:40 How Should Wle DQ [t? Optimal Management of Severe Alcoholic Hepatitis: Won Kim, Seoul Nafional Univ.
A Hepatologist's View
11:40-11:55 Optimal Treatment f.or severe A.LCOhOUC Hepatitis: Young Kyoung You, The Catholic Univ. of Korea
Transplant Surgeon’s Perspective
11:55-12:10 Panel Discussion: How | Do It KLTS: Yang Won Nah (Univ. of Ulsan), KASL: Jun Yong Park (Yonsei Univ.)

12:10-13:10 Luncheon Symposium 7 [Gilead]

13:10-13:40 Special Lecture Kwan Soo Byun (Korea Univ.)

Mechanisms of Hepatic Triglyceride Accumulation in

13:10-13:40 Non-Alcoholic Fatty Liver Disease David E. Cohen, Weill Cornell Medicine
13:40-15:00 Symposium 4. Recent Updates in Chronic Hepatitis B
Chang Min Kim (National Cancer Center), Jong Eun Yeon (Korea Univ.)
13:40-14:00 Unmet Needs in Chronic Hepatitis B Management Grace Lai-Hung Wong, The Chinese Univ. of Hong Kong
14:00-14:20  Navigating New Indications of Antiviral Treatment Young-Suk Lim, Univ. of Ulsan
14:20-14:40 New Biomarkers of Chronic Hepatitis B Man-Fung Yuen, The Univ. of Hong Kong
14:40-15:00  Therapeutic Challenge Towards Hepatitis B Virus Cure Jin-Wook Kim, Seoul National Univ.
15:00-16:00  Poster Round EAST TOWER, G1-G9 [2F]
16:00.17.00  The Liver Week 2018 Debrief Session i
Sang Hoon Ahn (Yonsei Univ.), Dong-Sik Kim (Korea Univ.), Young-Suk Lim (Univ. of Ulsan)
16:00-16:15 Best of KASL Presentations Jun Young Park, Yonsei Univ.
16:15-16:30 Best of KAHBPS Presentations Sae Byeol Choi, Korea Univ. / Jong Man Kim, Sungkyunkwan Univ.
16:30-16:45 Best of KLCA Presentations Jae-Jun Shim, Kyung Hee Univ.
16:45-17:00 Best of KLTS Presentations Jae Geun Lee, Yonsei Univ.

17:00-17:30  Closing & Awarding Ceremony
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KAHBPS Symposium 1.
08:30-09:50  Obstructive Jaundice: How Does It Affect Outcomes in Hepatic and Non-Hepatic Surgeries?
Hyung Chul Kim (Soonchunhyang Univ.), Sang-Geol Kim (Kyungpook National Univ.)

The Impact of Hyperbilirubinemia on the Progression of Hepatic Dysfunction:

08:30-08:50 . . . Say-June Kim, The Catholic Univ. of Korea
Comprehensive Experimental Review

08:50-09:10  Impact of Obstructive Jaundice on Outcomes after Major Hepatic Resection Gi Hong Choi, Yonsei Univ.

09:10-09:30  Impact of Obstructive Jaundice on Outcomes after Non-Hepatic Surgery Wooif Kwon, Seoul National Univ.

09:30-09:50 Optimal Method to Minimize Postoperative Complications in Masato Nagino, Nagoya Uni.

Patients with Obstructive Jaundice

09:50-10:10 Coffee Break

KAHBPS Symposium 2. Controversies in Surgical Management of Intrahepatic Cholangiocarcinoma

11:10-12:10
Dong Wook Choi (Sungkyunkwan Univ.), Sang-Jae Park (National Cancer Center)
11:10-11:25  Quest for Tumor Origin of Cholangiocarcinoma Baek-hui Kim, Korea Univ.
11:25-11:40 Is There an Optimal Extent .Of Liver Resection in Patients with Masakazu Yamamoto, Tokyo Women's Medical Univ.
Intrahepatic Cholangiocarcinoma?
11:40-11:55 Lymph Node Dissection: To-Do or Not-to-Do? Chang Moo Kang, Yonsei Univ.
Panel Discussion
11:55-12:10

Chi-Young Jeong (Gyeongsang National Univ.), Sae Byeol Choi (Korea Univ.)

12:10-13:10 Luncheon Symposium 8 [MSD]

13:10-13:40  KAHBPS Special Lecture Dong-Sup Yoon (Yonsei Univ.)

Associated Liver Partition and Portal Vein Ligation for Staged Hepatectomy (ALPPS)

13:10-13:40 Registry: What Have We Learned?

Hauke Lang, Univ. of Mainz

KAHBPS Symposium 3. Resectability Revisited: Current Changes and Challenges

13:40-15:00
Hee Chuf Yu (Chonbuk National Univ.), Kyung Sik Kim (Yonsei Univ.)

13:40-14:00 Resectability Revisited: Current Changes and Challenges for Hepatocellular Carcinoma  Hee Jung Wang, Ajou Univ.

14:00-14:20  Colorectal Cancer Liver Mets: Multiple Bilateral Lesions Hauke Lang, Univ. of Mainz

14:20-14:40 Klatskin Tumor: Combined Vascular Invasion Masato Nagino, Nagoya Univ.

The Impact of Neoadjuvant Chemotherapy for

14:40-15:00 Borderline Resectable Pancreatic Cancer Manabu Kawai, Wakayama Medical Univ.
Room D [B1]
08:30.09:50 Common Concerns between Hepatologists and Surgeons
' ' Dae-Ghon Kim (Chonbuk National Univ.), Koo Jeong Kang (Keimyung Univ.)
08:30-08:50 Evaluation of Remnant Liver Function before Hepatic Resection Bong-Wan Kim, Ajou Univ.
08:50-09:10 Laparoscopic Liver Resgct}on.for Hepatocellular Carcinoma: Yangseok Koh, Chonnam National Univ.
Progress and Current Limitation
Surgical Approach of Liver Tumors in Caudate Lobe: . .
09:10-09:30 Yc Seok Han, Ky k National Univ.
How Much Location Can Change Surgical Plan? oung Seok TN, Byungpook ationdr =
09:30-09:50  Salvage Liver Transplantation: Pros and Cons in LDLT Settings Dong-Hwan Jung, Univ. of Ulsan
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I EASTTOWER Room BC [2F]
T KASL-KLCA Joint Symposium. How to Manage Hepatitis C Virus-Related

T Hepatocellular Carcinoma Patients? Shuichiro Shiina (Juntendo Univ.), Seung Woon Paik (Sungkyunkwan Univ.)

) ) Direct-Acting Antivirals and Risk of Hepatocellular Carcinoma Recurrence: ) )
11:10-11:25 What Are the Facts? Hyung Joon Kim, Chung-Ang Univ.
11:25.11:40 Hepatocellglar Carcinoma Risk after Direct-Acting Antivirals Treatment: Jung Hyun Kwon, The Catholic Univ. of Korea

Who Is at Risk?

) ) Direct-Acting Antivirals Response in Hepatocellular Carcinoma: . . . .
11:40-11:55 Does the Presence of Hepatocellular Carcinoma Matters? Ming-Lung Yy, Kaohsiung Medical Univ
11:55.12:10 Hepatitis C Virus Treatment Awaiting Liver Transplantation: Kwang-Woong Lee, Seoul National Unit.

When Is the Right Time?

12:10-13:10  Luncheon Symposium 10 [Daewoong]

Room A [2F]
08:00-10:00 Abdominal Ultrasonography Training Course for Certified Trainer [Session I}

Sung Won Cho (Ajou Univ.), Soon Koo Baik (Yonsei Univ. Wonju)
08:00-08:10 Course Introduction Hyung Joon Yim, Korea Univ.
08:10-08:35  Setting-Up of Ultrasonography Examination Facilities Soung Won Jeong, Soonchunhyang Univ.
08:35-09:00  Standard Report System for Ultrasonography Results Hana Park, CHA Univ.
09:00-09:25 Advances in Ultrasound Diagnosis for Chronic Liver Diseases Hitoshi Maruyama, Chiba Univ.
09:25-09:50  Assessment of Liver Fibrosis Based on Ultrasonography Soo Young Park, Kyungpook National Univ.

09:50-10:00 Q&A

10:00-10:10 Coffee Break

Abdominal Ultrasonography Training Course for Certified Trainer [Session 1) ¢

10:10-12:10 Hong Soo Kim (Soonchunhyang Univ.), Won Young Tak (Kyungpook National Univ.)
10:10-10:35 Ultrasonography Education Plan of Korean Association of Internal Medicine Joong Sik Eom, Gachon Univ.
10:35-11:00  Current State of Ultrasound Training Programs in Japan Shinji Okaniwa, lida Municipal Hospital
11:00-11:25 Experience and Current Status of Ultrasonography Education Program for Residents Jaeyoun Cheong, Ajou Univ.
11:25-11:50  Role of Artificial Intelligence for Ultrasonography Practice and Training in Future Jeong Won Ryu, Healcerion
11:50-12:10 Current Changes of National Health Insurance System Policy for Hyung Joon Kim, Chung-Ang Uni.

Reimbursement of Ultrasonography

12:10-13:10  Luncheon Symposium 9 [Green Cross Cell]

Room C [2F]
08:30-09:50 Educational Program of Abdominal Ultrasonography Practice
Young Soo Moon (Inje Univ.), Young Seok Kim (Soonchunhyang Univ.)
08:30-08:55 Optimal Scanning of Abdominal Ultrasonography and Troubles Shootings Moon Young Kim, Yonsei Univ. Wonju
08:55-09:20 Differential Diagnosis of Liver Mass Detected by Ultrasonography Beom Kyung Kim, Yonsei Univ.
09:20-09:45  Tips for Sonographic Diagnosis in Pancreatobiliary Diseases Shinji Okaniwa, lida Municipal Hospital

09:45-09:50 Q&A
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Plenary Session 1

PS 1-1  Entecavir Plus Pegylated Interferon Alfa-2a and Sequential HBV Vaccination Increases the Chance of HBsAg-Seroclearance:
A Results from Randomized Controlled E+VIP Trial -
Jeong-Hoon Lee, Sungwon Chung, Min Suk Kim, Sung Woong Kim, Jun Sik Yoon, Young Chang, Yun Bin Lee, Eun Ju Cho, Su Jong Yu, Jung-Hwan Yoon, Yoon Jun Kim

PS 1-2  Efficacy of Sorafenib Monotherapy versus Transarterial Chemoembolization (TACE)-Sorafenib Sequential Therapy in Patients with
Extrahepatic Metastasis - An Interim Analysis of Randomized Controlled Trigl-« -+« 2
Hyung Joon Yim, Sang Jun Suh, Young Kul Jung, Sung-Bum Cho, Woo Jin Chung, Young Seok Kim, Si-Hyun Bae, Jun Young Park

PS 1-3  Necessity for the Elimination of Total Necrosis from Hepatocellular Carcinoma Staging after Liver Transplantation «----««-«---eeeeeeeeeene 3
Deok Gie Kim, Yoon Bin Jung, Jae Geun Lee, Dong Jin Joo, Soon Il Kim, Myoung Soo Kim

PS 1-4  Transarterial Chemoembolization plus External Beam Radiotherapy Improves Survival of Patients with Hepatocellular Carcinoma
Showing Macroscopic Vascular Invasion Compared with Sorafenib: A Randomized Trial-«+«+«++ssessssss 3
Sang Min Yoon, Baek-Yeol Ryoo, So Jung Lee, Jong Hoon Kim, Ji Hoon Shin, Jihyun An, Han Chu Lee, Young-Suk Lim

Plenary Session 2

PS2-1 A Prospective, Open-Label, Dose-Escalation, Single-Center, Phase 1 Study for gc1102, a Recombinant Human Immunoglobulin
fOr Chronic HEPATitis B PAIENES «+«+++rwrvrurrr e 6
Hye Won Lee, Jun Yong Park, Taegon Hong, Min Soo Park, Sang Hoon Ahn

PS 2-2  Sorafenib with versus without Concurrent Conventional Transarterial Chemoembolization (cTACE) in Patients with Advanced
Hepatocellular Carcinoma (HCC): Results from a Multicenter, Open-Label, Randomized, Controlled Phase Il STAH Trial --«--e-eoeeeeeeeeeeeen 6
Joong-Won Park, Yoon Jun Kim, Do Young Kim, Si Hyun Bae, Seung Woon Paik, Youn-Jae Lee, Donghyeon Lee, Han Chu Lee, Sang Young Han, Jae Youn Cheong, Oh Sang Kwon,
Jong Eun Yeon, Bo Hyun Kim, Jae-Seok Hwang

PS 2-3  DNA Vaccine Encoding HCV Nonstructural Proteins Enhances Virus-Specific Cellular Immune Responses in Patients with Chronic Hepatitis C---- 7

JiWon Han, Pil Soo Sung, Seon-Hui Hong, Hyojin Lee, Moonsup Jeong, Su-Hyung Park, Jian Yan, Amir Khan, Joel N. Maslow, David B. Weiner; Jeong Heo, Sang Hoon Ahn,
Eui-Cheol Shin

PS 2-4  Feasibility of Total Laparoscopic Living Donor Right Hepatectomy Compared with Open Surgery: Comprehensive Review of 100

Laparoscopic Cases
Jinsoo Rhu, Gyu Seong Choi, Jong Man Kim, Jae-Won Joh, Choon Hyuck David Kwon

Free Paper Session

1. HBV
0-001  Prediction of Histologic Immune-Tolerant Phase Chronic Hepatitis B from HBeAg-Positive with Low ALT Level Paitents ««------eeeeeeeeees 10
Jeong-Ju Yoo, Sang Gyune Kim, Young Seok Kim, Soung Won Jeong, Jae Young Jang, Sae Hwan Lee, Hong Soo Kim, Baek Gyu Jun, Young Don Kim, Gab Jin Cheon
0-002  Adverse Outcomes of HBeAg-Negative Chronic Hepatitis B Patients with High Viral Load and No Significant ALT Elevation -« 10

Gwang Hyeon Choj, Gi-Ae Kim, Jihyun An, Jonggi Choi, Seungbong Han, Young-Suk Lim

0-003  Cost-Effectiveness of Anti-Viral Treatment in Patients with Immune-Tolerant Phase Chronic Hepatitis B ««+«+--eoereeernsiis 1"
Hye-Lin Kim, Gi-Ae Kim, Jae-A Park, Hye-Rim Kang, Eui-Kyung Lee, Young-Suk Lim

0-004  Cost-Effectiveness Antiviral Therapy Indication for the Prevention of Hepatitis B Virus Related Hepatocellular Carcinoma-:---«--------eeee 1"
Dong-Hyun Sinn, Beom Kyung Kim, Sung Eun Kim, Ji Hoon Kim, Moon Seok Choi

0-005 A Multicenter Randomized Trial Investigating the Antiviral Efficacy of Tenofovir Switch Therapy for Lamivudine-Resistant Chronic
Hepatitis B Patients with Complete Virological Response to Lamivudine plus Adefovir Therapy: Interim Analysis of 96 Weeks Foll -+ 12
SungKeun Kim, Hee Yeon Kim, Chang Wook Kim, Jin Ah Kim, Mi Ju Cheon, Chan Ran You, Sang Wook Choi, Do Seon Song, U Im Chang, Jin Mo Yang, Sung Won Lee, Hae Lim
Lee Nam Ik Han, Myeong Jun Song, Hyung Jum Yim, Sang Jun Sub, Young Kul Jung, Joo Ho Lee, Hana Park

0-006  Tenofovir-Based Combination Therapy or Monotherapy for Multi-Drug Resistant Chronic Hepatitis B; Five Year Follow-Up Data of
Multicenter Prospective Cohort Study (FINal RESUILS) -+« +wxrxererrrrrsssssssisisissi s 12
Sang Jun Suh, Hyung Joon Yim, Young Kul Jung, Seong Gyu Hwang, Hana Park, Yeon Seok Sea, Soon Ho Um, Sae Hwan Lee, Young Seok Kim, Jae Young Jang, In Hee Kim,
Hyoung Su Kim, Ji Hoon Kim, Young Sun Lee, Eileen L. Yoon, Myeong Jun Song, Jun Yong Park

0-007  Entecavir Improves Liver Function and Fibrosis in Hepatitis B Virus-Associated Cirrhosis: A 6 Years-Multicenter Study -««+«-----eoeeeeeeeens 13
Seung Kak Shin, Oh Sang Kwon, Jeong Han Kim, Chan Uk Lee, Jong Eun Yeon, Sang Jun Suh, Young Kul Jung, Hyung Joon Yim, Duck Joo Choi, Yun Soo Kim, Ju Hyun Kim

0-008 A Single Substitution Mutation in Viral Polymerase of Hepatitis B Virus Confers Antiviral Resistance to Tenofovir Disoproxil Fumarate -+ 13
Seungtaek Kim, Do Young Kim, Hye Jung Park, Hye Won Lee, Bora Jin, Kwang-Hyub Han, Sang Hoon Ahn

0-009  Projection of Health Outcomes Using Tenofovir Alafenamide (TAF) for the Management of Chronic Hepatitis B (CHB) in Korea------------- 14
Moon Seok Choi, Ali Tafazzol, Catherine Saint-Laurent Thibault, Do Young Kim
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0-010  An Observational Study about Long-Term Renal Outcome in Chronic Hepatitis B Patients Treated with Tenofovir Disoproxil
TR L8 o =T LSOO 14
Tae Seop Lim, Hye Won Lee, Mi Young Jeon, Beom Kyung Kim, Seung Up Kim, Jun Yong Park, Do Young Kim, Kwang-Hyub Han, Sang Hoon Ahn

0-011  Renal Safety of Entecavir and Tenofovir in Patients with Treatment-NaiVe Chronic Hepatitis B Virus Infection in Real Life Setting: A
Multicenter, Retrospective Cohort Study
Jae Yoon Jeong, Dae Won Jun, Sung Eun Kim, Eileen L. Yoon, Jae-Jun Shim, Sang Bong Ahn, Yong Kyun Cho, Soung Won Jeong, Hyoung Su Kim

0-012  Prospective, Randomized Safety Assessment of Long-Term Therapy With Entecavir or Other Nucleos(t)ide Analogues in Korean
Patients With ChroniC HBY INTECLION «-««««xxrxrerremermmmetmm ettt ettt e e 15
Changhyeong Lee, Joung-Il Lee, Kwang-Hyub Han, Sang-Young Han, Jeong Heo, Kwan Sik Lee, Dong Joon Kim, June Sung Lee, Kyungha Yu, Alexandra Thiry, Elizabeth Cooney

2. Cirrhosis

0-013  Multicenter Validation of the Baveno VI Criteria for Screening High-Risk Varices in Patients with Compensated Advanced Chronic Liver
DISEASE v ++eeeseereassaseese s e eteas e e et et e e e e e 16
Han Ah Lee, Seung Up Kim, Hyung Joon Yim, Yeon Seok Seo, Young-Sun Lee, Sang Jun Sub, Ki Tae Suk, Soung Won Jeong, Young Kul Jung, Moon Young Kim, Ji Hoon Kim,
Sang Gyune Kim, The Korean Transient Elastography Study Group

0-014  Screening of Esophageal Varices: Performance of Baveno Criteria with Shear-Wave Elastography in Patients with Compensated
AGVANCED CIONIC LIVEE DISEASE -+ ++++++++xsseseereerseseeueite et et et et et et e et et s e e et e s e et a e e 17
Seong Hee Kang, Seung Kook Cho, Seungheon Kang, Shin Myung Kang, Hohyun Park, Soon Koo Baik, Moon Young Kim

0-015  What Are the Risk Factors and Rescue Treatments for Endoscopic Variceal Ligation Failure? ««--«-«+e-eoeeereinsimi 17
Dong Hyun Kim, Eunae Cho, Chung Hwan Jun, Dong Jun Son, Myeon Jae Lee, Chang Hwan Park, Sung Bum Cha, Seon Young Park, Hyun Soo Kim, Sung Kyu Choj Jong Sun Rew

0-016  Significant Increase of Portal Pressure in Cirrhotic Patients with Gastric Varices after Plug-Assisted Retrograde Transvenous Obliteration
(PARTO) and Its Clinical Significances: Single Tertiary Center Experience
Jae Woo Park, Jeong-Ju Yoo, Sang Gyune Kim, Soung Won Jeong, Jae Young Jang, Sae Hwan Lee, Hong Soo Kim, Boo Sung Kim, Jae Myung Lee, Jong Joon Shim, Young Don Kim,
Gab Jin Cheon, Baek Gyu Jun, Young Seok Kim

0-017  Validation of Korean Stroop Test in the Screening of Minimal Hepatic Encephalopathy
Eileen L. Yoon, Dae Won Jun, Jae Yoon Jeong, Tae Yeob Kim, Do Seon Song, Sang Bong Ahn, Hee Yeon Kim, Young Kul Jung, Myeong Jun Song, Sung Eun Kim, Hyoung Su Kim,
Soung Won Jeong, Sang Gyune Kim, Tae Hee Lee, Yong Kyun Cho

0-018  The Role of Spleen Volume in Predicting Portal Hypertension in Patients with Cirrhosis
Hae Won Yoo, Sang Gyune Kim, Young Seok Kim, JeongJu Yoo, Jae Woo Park, Yong seok Lim, Jae myeong Lee, Gab Jin Cheon, Jae Young Jang, Young Don Kim,
Soung Won Jeong, Sae Hwan Lee, BaekGyu Jun, Hong Soo Kim, Boo Sung Kim

0-019  Prediction of Acute Kidney Injury and Mortality in Patients with Decompensated Cirrhosis with Serum Cystatin C and Urine
N-ACEtY-B-D-GIUCOSAMINIGASE +++++++-++++++c++ 1 19
Tae Hyung Kim, Yeon Seok Seo, Yoo Ra Lee, Han Ah Lee, Sun Young Yim, Young Sun Lee, Sang Jun Sub, Young Kul Jung, Ji Hoon Kim, Hyunggin An, Hyung Joon Yim,
Jong Eun Yeon, Kwan Soo Byun, Soon Ho Um

0-020  The Role of Kidney Biomarkers in Cirrhotic Patients with Acute Kidney Injury: Interim-Analysis of Multicenter, Prospective Cohort Study-- 20
Jeong-Ju Yoo, Jung Hyun Kwon, Young Seok Kim, Soon Woo Nam, Ji Won Park, Hee Yeon Kim, Chang Wook Kim, Seung Kak Shin, Young Eun Chon, Eun-Sun Jang,
Sook-Hyang Jeong, Jin Woo Lee, Do Seon Song, Jin Mo Yang, Sung Won Lee, Hae Lim Lee, Young Kul Jung, Hyung Joon Yim, Sang Gyune Kim, Ju Hyun Kim

0-021  The Prevalence and Clinical Course of Adrenal Insufficiency in Patients with Cirrhosis «+«+«+«++seseesrsrriinn 20
Mi Young Jeon, Beom Kyung Kim, Seung Up Kim, Jun Yong Park, Do Young Kim, Sang Hoon Ahn, Kwang-Hyub Han

0-022  The Cut-Off Value of Transient Elastography to Hepatic Venous Pressure Gradient for Alcoholic and Viral Cirrhosis in Korean Patients -+ 21
Se Ri Ryu, Seong Hee Kang, Jeong-Ju Yoo, Soung Won Jeong, Moon Young Kim, Sang Gyune Kim, Jae Young Jang, Young Seok Kim, Soon Koo Baik, Yong Jae Kim, Su Yeon Park

0-023  Influence of Previous Acute Decompensation and Organ Failure on the Long-Term Prognosis in Cirrhotic Patients with Decompensation 21
Do Seon Song, Tae Yeob Kim, Eileen L. Yoon, Jin Mo Yang, Hee Yeon Kim, Chang Wook Kim, Young Kul Jung, Hyung Joon Yim, Soung Won Jeong, Sang Gyune Kim,
Jae Young Jang, Moon Young Kim, Dong Hyun Sinn, Ki Tae Suk, Dong Joon Kim, Korean Acute-on-Chronic Liver Failure (KACLIF) Study Group

0-024  Fibrotic Burden Assessed Using FIB-4 Is Significantly Associated with the Risk of All-Cause Mortality in Patients with Newly
Diagnosed RNEUMELOIT ATTHIILIS -+« rvrserrrsm et 22
Seung Up Kim, Beom Kyung Kim, Jun Yong Park, Do Young Kim, Sang Hoon Ahn, Kwang-Hyub Han, Yong-Beom Park, Sang-Won Lee

3. NAFLD
0-025  The Impact of Previous Acute Decompensation on Long-term Prognosis According to the Severity of Alcoholic Hepatitis in Cirrhotic

PAIEITS e e eemeemeeme et et et et ettt e s R 22
Eileen L. Yoon, Tae Yeob Kim, Do Seon Song, Jin Mo Yang, Hee Yeon Kim, Chang Wook Kim, Young Kul Jung, Hyung Joon Yim, Soung Won Jeong, Sang Gyune Kim,
Jae Young Jang, Moon Young Kim, Dong Hyun Sinn, Ki Tae Suk, Dong Joon Kim, Korean Acute-on-Chronic Liver Failure (KACLIF) Study Group
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0-026

0-027
0-028
0-029
0-030
0-031
0-032
0-033
0-034

0-035

0-036

Usefulness of Lactate-Free Asian Pacific Association for the Study of Liver Acute-On-Chronic Liver Failure (ACLF) Research Consortium
(AARC)-ACLF Score for Predicting Short-Term Mortality in Patients with AlCOhOIIC Liver Disgase «+«««+«+xxswrerrerrisimn 23
Do Seon Song, Tae Yeob Kim, Hee Yeon Kim1, Eileen L. Yoon, Dong Joon Kim, Korean Acute on Chronic liver failure(KACLIF), Ji Dong Jia, Ashok Kumar Choudhury,

Mamun Al Mahtab, Harshad Devarbhavi, Z Duan, Chen Yu, C E Eapen, Ashish Goel, Q Ning, Ke Ma, Y K Chawla, R K Dhiman, Ajay Duseja, Sunil Taneja, S S Hamid, Amna S Butt,

Wasim Jafri, S S Tan, Hasmik Ghazinian, Deepak n Amarapurkar, Sombat Treeprasertsuk, G H Lee, S G Lim, Jinhua Hu, L A Lesmana, Cosmas Rinaldi Lesmana, Akash Shukla,

Samir Shah, Chetan Kalal, Manoj Sahu, Z Abbas, J D Sollano, Gian Carpio, Fazal Karim, G K Lau, P N Rao, Diana A Payawal, A Kadii; M F Yuen, VV G Mohan Prasad,

Osamu Yokosuka, Ananta Prasad, Priyanka Jain, Irene Paulson, Shiv K Sarin, AARC working Party

A Randomized, Double-Blind, Placebo-Controlled Study of a Multispecies Probiotic Mixture in Non-Alcoholic Fatty Liver Disease -« 24
Sang Bong Ahn, Dae Won Jun, Bo-Kyeong Kang, Jae Yoon Jeong, Joo Hyun Sohn, Byoung Kwan Son, Ki Young Lee

Non-Invasive Evaluation of Liver Fibrosis, Steatosis, and Nonalcoholic Steatohepatitis in Biopsy-Proven NAFLD Patients --«-«-----eeeeeeeeee 24
Young-Sun Lee, Ji Hoon Kim, Hee Sun Park, In Hee Kim, Baek-hui Kim, Chang Hee Lee, Jong Eun Yeon, So Young Kwon, Kwan Soo Byun

Growth Differentiation Factor 15 Predicts Advanced Fibrosis in Biopsy-Proven Non-Alcoholic Fatty Liver Disease ««-«+«--«-xwseeeeeseenens 25
Jimin Han, Bo Kyung Koo, Sung Hee Um, Dong Soo Seo, Sae Kyung Joo, Jeong Mo Bae, Jeong Hwan Park, Mee Soo Chang, Jung Ho Kim, Jieun Lee, Won-Il Jeong, Won Kim

Validation of Low Alanine Aminotransferase Cutoff for Predicting Hepatocellular Carcinoma and Decompensated Hepatic Events -+ 25
Jin Hwa Park, Dae Won Jun, Eun Jin Kim, Jae Ha Kim

Prevalence of NAFLD in Asia: A Systematic Review and Meta-Analysis of 195 Studies and 1,753,168 Subjects from 13 Countrigs:«--+--- 26

Jie L, Biyao Zou, Hideki Fujii, Yee Hui Yeo, Fanpu Ji, Dong Hyun Lee, Yuemin Feng, Xiaoyu Xie, Wanhua Ren, Qiang Zhu, Mindlie H. Nguyen
The Change of Skeletal Muscle Mass Is Associated with Hepatic Steatosis in Non-Alcoholic Fatty Liver Disease «««««-««-«serereersrsesenenes 26
Do Seon Song, U Im Chang, Seong Woo Go, Jeong Won Jang, Si Hyun Bae, Seung Kew Yoon, Jin Mo Yang

Liver Fibrosis Is Associated with Risk for Colorectal Adenoma in Patients with Non-Alcoholic Fatty Liver Disgase:-----««-«---seaeeoeseeeseanns 27
Min Cheol Kim, Jung Gil Park, Byung Ik Jang, Heon Ju Lee

Improvement of Nonalcoholic Fatty Liver Disease Reduces the Risk of Incidence of Type 2 Diabetes Mellitus---«-«----eoeeerereseicinn 27
Hyo Jung Cho, Gil Ho Lee, So Young Yoon, Min Jae Yang, Jae Chul Hwang, Jin Hong Kim, Jae Youn Cheong, Sung Won Cho, Soon Sun Kim

Noninvasive Prediction of the Presence and Severity of Nonalcoholic Fatty Liver Disease in Korean Patients with Chronic Kidney
DiSEASE: A ValIAAHON STUCY -+ttt 28
Hwi Young Kim, Dong-Ryeol Ryu, Hye Ah Lee, Jin Sil Kim, Jeong Kyong Lee, Tae Hun Kim, Kwon Yoo

Sarcopenia Is Associated with Advanced Liver Fibrosis in Patients with Non-Alcoholic Fatty Liver DiSease ««+«-«+«xrerremrini 28
Min Kyu Kang, Jung Gil Park, Min Cheol Kim, Heon Ju Lee

4. Liver Cancer

0-037

0-038

0-039

0-040

0-041

0-042

Late Presentation of Hepatitis B among Patients with Newly Diagnosed Hepatocellular Carcinoma: A National Cohort Study -+« 29
Dong Hyun Sinn, Danbee Kang, Minwoong Kang, Seung Woon Paik, Eliseo Guallar, Juhee Cho, Geum-Youn Gwak

A MOoRAL Score Utilizing Serum Tumor Markers Provides Refined Prognostication of Patients with Hepatocellular Carcinoma after

Curative Resection: Data from 662 CONSECULIVE PaTIENTS -+« +++rrwrrrrrrsstteetmmtiiiii ittt 29
Hyo Young Lee, Yun Bin Lee, Jeong-Hoon Lee, Sungwon Chung, Minseok Albert Kim, Sun Woong Kim, Jun Sik Yoon, Young Chang, Eun Ju Cho, Su Jong Yu, Nam-Joon Y,

Yoon Jun Kim, Kwang-Woon Lee, Kyung-Suk Suh, Jung-Hwan Yoon

A Phase 1 Study Using Autologous Natural Killer Cells in Patients with HAIC-Hepatocellular Carcinoma -«-««««-««-sseeeemessini 30
Sung Bum Cho, Chung Hwan Jun, Sung Kyu Choi, Woo Kyun Bae, Je Jung Lee, Yang Jun Kang, Cheol Kyun Cho, Yang Seok Ko

Adjuvant Cytokine-Induced Killer Cell Immunotherapy for Hepatocellular Carcinoma: A Real-World Experience from Two
Large-VOIUME CONTEIS IN KOF@E +++++++++tsemts et 31

Jun Sik Yoon, Byeong Geun Song, Jeong-Hoon Lee, Hyo Young Lee, Sun Woong Kim, Young Chang, Eun Ju Cho, Su Jong Yu, Dong Hyun Sinn, Yoon Jun Kim, Joon Hyeok Lee,
Jung-Hwan Yoon

Hepatic Safety and Biomarker Assessments in Sorafenib-Experienced Patients with Advanced Hepatocellular Carcinoma Treated with
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Entecavir Plus Pegylated Interferon Alfa-2a and Sequen-
tial HBV Vaccination Increases the Chance of HBsAg-Se-
roclearance: A Results from Randomized Controlled
E+VIP Trial

Jeong-Hoon Lee, Sungwon Chung, Min Suk Kim, Sung Woong
Kim, Jun Sik Yoon, Young Chang, Yun Bin Lee, Eun Ju Cho, Su
Jong Yu, Jung-Hwan Yoon, Yoon Jun Kim

Department of Internal Medicine and Liver Research Institute, Seoul
National University College of Medicine, Seoul, Korea

Aims: Currently, HBsAg-seroclearance is considered as a func-
tional cure in chronic hepatitis B patients, although it is rarely
achievable with oral nucleos(t)ide analogs (NAs) treatment
alone. We conducted a randomized controlled trial to evaluate
the efficacy on HBsAg-seroclearance and safety of pegylated in-
terferon alfa-2a (Peg-IFN) plus sequential hepatitis B virus (HBV)
vaccination in addition to NA treatment.

Methods: A total of 111 patients who achieved serum HBV
DNA < 20 IU/mL and quantitated HBsAg (qHBsAg) < 3,000 1U/
mL with entecavir (ETV) treatment were enrolled and randomly
assigned to the treatment group (ETV + PeglIFN [subcutaneous
injection of 180 g every week over 48 weeks] + sequential
HBV vaccination [intramuscular injection of recombinant HBV
vaccine containing 20 ug of HBsAg, at weeks 48, 52 and 56],
N=37), the control group (ETV only, N=37), or the explorative
group (ETV + Peg-IFN + concurrent HBV vaccination [at weeks O,
4, and 8], N=37). The primary endpoint was HBsAg-seroclear-
ance at week 100 and secondary endpoints included change in
gHBsAg titer and safety
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Results: There was no difference in baseline characteristics
including gHBsAg, HBV DNA, HBeAg-positivity, and biochem-
ical markers (e.g., ALT, AST, albumin) among three groups. In
intention-to-treat analysis, the treatment group showed sig-
nificantly higher chance of HBsAg-seroclearance at week 100
(16.2% vs 0%, P=0.025 by Fisher's exact test). However, the
explorative group (5.4%) failed to reach significant difference
(P=0.49). The changes in median gHBsAg titer from baseline to
week 100 was —67.7% in the treatment group and -36.3% in
the control group, respectively. Maximal decrease in gHBsAg of
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each patients are plotted in Figure 1. Adverse events were sig-
nificantly more frequent in the treatment group (81.1%) than
the control group (2.7%) (P<0.0001). However, the frequency
of serious adverse events did not differ significantly among
groups (2.7% in both treatment and control group, P=1.00).
Conclusions: Entecavir plus an additional PeglFN treatment
followed by sequential HBV vaccination with intensified sched-
ule significantly increases the chance of HBsAg-seroclearance
compared to entecavir alone. ClinicalTrials.gov number:
NCT02097004.

Keywords: HBsAg-seroclearance, Interferone, Vaccine, Entecavir
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Efficacy of Sorafenib Monotherapy versus Transarterial
Chemoembolization (TACE)-Sorafenib Sequential Thera-
py in Patients with Extrahepatic Metastasis - An Interim
Analysis of Randomized Controlled Trial

Hyung Joon Yim', Sang Jun Suh’, Young Kul Jung', Sung-Bum
Cho’, Woo Jin Chung®, Young Seok Kim*, Si-Hyun Bae®, Jun
Young Park®

'Department of Internal Medicine, Korea University College of Med-
icine, Seoul, 2Department of Internal Medicine, Chonnam National
University Medical School, Gwangju, *Department of Internal Medi-
cine, Keimyung University College of Medicine, Daegu, ‘Department
of Internal Medicine, Soonchunghyang University College of Medicine,
Bucheon, SDepal’tment of Internal Medicine, College of Medicine, The
Catholic University of Korea, Seoul, (’Department of Internal Medicine,
Yonsei University College of Medicine, Seoul, Korea

Aims: Sorafenib is the standard therapy for hepatocellular car-
cinoma (HCC) with extrahepatic metastasis (EHM). However,
transarterial chemothembolization (TACE) which is a standard
therapy for intermediate stage may be beneficial for controlling
intrahepatic tumour, thereby providing chance of improving
survival in HCC patients with EHM. We aimed to compare
the efficacy between the sorafenib monotherapy and TACE-
sorafenib sequential therapy in HCC patients with EHM.

Methods: This study is a prospective randomized controlled
study conducted at 6 tertiary hospitals in South Korea. HCC pa-
tients with EHM were enrolled and randomized into sorafenib
monotherapy or TACE-sorafenib sequential therapy group.
Patients with main portal vein invasion, Child-Pugh class B or C,
and history of TACE or previous systemic therapy were exclud-
ed. The sorafenib monotherapy group received sorafenib im-
mediately after randomization while the TACE-sorafenib group
received 2~4 times of TACE before starting sorafenib. Response
evaluation was performed every 2 months, and overall survival
(0S), time to progression (TTP), and progression free survival
(PFS) were compared. We initially planned 130 patients for the
present study, and the results of interim analysis are presented.
Results: A total of 65 patients were enrolled currently: 33 pa-
tients into the monotherapy and 32 into the sequential therapy
group. Baseline characteristics of the patients such as gender,
age, aetiology of liver disease, Child-Pugh score, HCC stage,



and tumour burden were not significantly different between
two groups. Median OS were 6.4 (0.4-30.6) months and me-
dian TTP were 3.5 (0.9-25.7) months in all patients. The prob-
ability of survival rates were plotted by Kaplan-Meier curve and
compared by log-rank test. Median OS were not different in
both groups: monotherapy 4.3 (0.4-30.6) months and sequen-
tial therapy 7.4 (1.8-25.7) months (P=0.364). However, median
TTP were longer in sequential therapy group: monotherapy
2.6 (0.9-9.3) months and sequential therapy 4.6 (1.0-25.7)
months (P=0.003), and the median PFS were also better in the
sequential therapy group: monotherapy 2.6 (0.4-9.3) months
and sequential therapy 4.6 (1.0-25.7) months (P=0.015). The
disease control rate were better in sequential therapy group:
monotherapy 40.7% and sequential therapy 71.0% (P=0.020).
Conclusions: The TACE-sorafenib sequential therapy would be
a better strategy than sorafenib monotherapy for the treatment
of HCC patients with EHM, especially, in controlling tumour
progression.

Keywords: Hepatocellular carcinoma, Sorafenib, Transarterial
chemothembolization, Metastasis

Necessity for the Elimination of Total Necrosis from
Hepatocellular Carcinoma Staging after Liver Trans-
plantation

Deok Gie Kim, Yoon Bin Jung, Jae Geun Lee, Dong Jin Joo, Soon
11 Kim, and Myoung Soo Kim

Department of Surgery, Yonsei University College of Medicine, Seoul,
Korea

Aims: Bridging therapy for unresectable hepatocellular carcino-
ma (HCC) is an effective treatment in the patients waiting liver
transplantation. Herein, we evaluated whether the degree of
TN affect the staging for HCC after liver transplantation.
Methods: We conducted a retrospective study of 391 consec-
utive HCC patients underwent liver transplantation between
September 2005 and December 2016. Pathologic staging was
made after counting out tumor masses with TN. The group
comparison for 10 year HCC recurrence free survival (RFS) was
conducted between the patients downstaged or non-down-
staged by adjustment with TN.

Results: Among patients, 252 received one or more number
of bridging therapies such as transarterial chemoemolization or
radiofrequency ablation. Patients within UCSF criteria showed
significantly better RFS over 10 years (P<0.001). There was
significant difference between groups changing over UCSF cri-
teria after adjusting TN (P<0.001) although only Within UCSF
to complete TN group showed significantly higher RFS in in-
ter-group analysis. For AJCC TNM staging, 92 (23.5%) patients
were downstaged by TN. Group comparison demonstrated
that down staged Stage | and Il group had similar RFS with
non-downstaged Stage | group (P=0.919) but had higher RFS
than non-downstaged Stage Il and IlIA group (P=0.048). Down-

Plenary Session 1

staged TO group showed higher RFS than non-downstaged
Stage Il and IlIA group (P=0.005) but similar RFS with other two
groups (P=0.418 and 0.438 respectively). For UNOS T staging,
85 (21.7%) patients were downstaged by TN. In the group
comparison, only down staged TO group showed significantly
higher RFS than other groups.
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Conclusions: In this study, TNM stage | and Il adjusted by TN
showed better RFS than higher original stage of HCCs but
showed similar RFS with patients with lower stage. We con-
clude HCC with total necrosis dose not need to be considered
in the TNM staging.

Keywords: Hepatocellular carcinoma, Liver transplantation,

Total necrosis, Staging

Transarterial Chemoembolization plus External Beam
Radiotherapy Improves Survival of Patients with He-
patocellular Carcinoma Showing Macroscopic Vascular
Invasion Compared with Sorafenib: A Randomized Trial

Sang Min Yoon', Baek-Yeol Ryoo’, So Jung Lee’, Jong Hoon Kim',
Ji Hoon Shin®, Jihyun An*, Han Chu Lee®, Young-Suk Lim*
Departments of 'Radiation Oncology, “Oncology, *Radiology, and *Gas-

troenterology, Asan Liver Center, Asan Medical Center, University of
Ulsan College of Medicine, Seoul, Korea

Aims: Patients with hepatocellular carcinoma (HCC) showing
macroscopic vascular invasion (MVI) bear an extremely poor
prognosis. Sorafenib is the sole treatment option for advanced
stage HCC with MVI with unsatisfactory response rate and sur-
vival benefit. Combined transarterial chemoembolization (TACE)
plus external beam radiotherapy (RT) has shown promising re-
sults in these patients by observational studies. Here, we report
the efficacy and safety of TACE plus RT compared to sorafenib
in patients with advanced HCC and MVI.

Methods: This study was a randomized, open-label trial at an
academic tertiary care center. Between July 2013 and October
2016, 90 treatment-naive patients with liver-confined HCC
showing MVI were randomly assigned to receive sorafenib
(400 mg twice-daily; n = 45; sorafenib group) or TACE (every
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6 weeks) plus RT (within 3 weeks after the first TACE; n = 45;
TACE+RT group). Primary endpoint was 12-week the progres-
sion-free survival (PFS) rate by intention-to-treat analysis. Radio-
logic response was assessed by independent review according
to Response Evaluation Criteria in Solid Tumors (version 1.1).
Crossover of treatment was permitted after confirming disease
progression.

Results: Patients were 33 to 82 years of age, and 85.6% were
male. All patients had portal vein invasion of HCC and Child-
Pugh class A liver function. The median maximal tumor diame-
ter was 9.7 cm. Most (78.9%) patients had multiple lesions. At
week 12, the PFS rate was significantly higher in the TACE+RT
group than the sorafenib group (86.7% vs. 34.3%; P<0.001).
The TACE+RT group showed significantly higher radiologic
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response rate (33.3% vs. 2.2% at 24 weeks; P<0.001), signifi-
cantly longer median time to disease progression (31 weeks vs.
11.7 weeks; P<0.001), and significantly longer overall survival
(55 weeks vs. 43 weeks; P=0.04), compared with the sorafenib
group. No patients in the TACE+RT group discontinued treat-
ment due to hepatic decompensation.

Conclusions: In patients with advanced HCC showing MVI,
first-line treatment with TACE+RT was well-tolerated and pro-
vided improved progression-free survival, objective response
rate, time to disease progression, and overall survival, com-
pared with sorafenib.

Keywords: Hepatocellular carcinoma, Vascular invasion,
Sorafenib, Transarterial chemoembolization, Radiotherapy
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A Prospective, Open-Label, Dose-Escalation, Single-Cen-
ter, Phase 1 Study for gc1102, a Recombinant Human
Immunoglobulin for Chronic Hepatitis B Patients

Hye Won Lee'*, Jun Yong Park"*, Taegon Hong>*, Min Soo
Park®*®, Sang Hoon Ahn**®

'Department of Internal Medicine, Yonsei University College of Med-
icine, Seoul, Korea, ZDepalrtment of Pediatrics, Yonsei University Col-
lege of Medicine, Seoul, Korea, *Department of Clinical Pharmacology,
Yonsei University College of Medicine, Seoul Korea, *Yonsei Liver Cen-
ter; Severance Hospital, Seoul, Korea, *Clinical Trials Center, Severance
Hospital, Seoul, Korea, °Brain Korea 21 Project for Medical Science,
Seoul, Korea

Aims: Existing treatment with antiviral drugs eliminates hep-
atitis B virus (HBV) DNA but not hepatitis B surface antigen
(HBsAg). GC1102 is a recombinant human hepatitis B immu-
noglobulin and expected to boost therapeutic effects by im-
proving the sustained virological response through reduction of
the blood HBsAg level. This study aimed to evaluate the safety
and efficacy of GC1102 with single and multiple intravenous
administrations in chronic hepatitis B (CHB) patients.

Methods: This study was designed as a prospective, open-la-
bel, sequential group dose-escalation, and single-center study
in treatment groups. There were two groups with single ad-
ministration (Part A, n=24) and multiple (4 times of weekly)
administrations (Part B, n=29) of GC1102, which had 80,000
IU, 120,000 IU, 180,000 IU, and 240,000 IU, to CHB patients
who had <1,000 IU/mL serum HBsAg. The period of treatment
and observation for each subject was 4 weeks for Part A and 7
weeks for Part B.

Results: According to the result of analysis on safety and toler-
ability, no dose limiting toxicity has occurred at all doses so it is
considered favorable. No adverse drug reaction was observed
up to the 120,000 IU group of both Part A and B. A few ad-
verse events (flushing, nausea, and dizziness) were observed in
the 240,000 IU group and all are mild and transient. HBsAg loss
occurred in 12.5% (1/8) in the 80,000 IU group and 22.2% (2/9)
in the 240,000 IU group of Part B. And HBsAg titer was dra-
matically declined after each administration and increased value
at 28 days after except for 3 subjects who experienced HBsAg
loss.

Conclusions: The tolerability and safety of GC1102 are consid-
ered favorable in CHB patients. Concomitant administration of
GC1102 and antivirals is expected to have durable efficacy in
patients with HBsAg titer <1,000 IU/mL and to increase a func-
tional curative chance in CHB patients.

Keywords: Immunoglobulin, GC1102, Prospective, Hepatitis B
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Sorafenib with versus without Concurrent Conventional
Transarterial Chemoembolization (cTACE) in Patients
with Advanced Hepatocellular Carcinoma (HCC): Results
from a Multicenter, Open-Label, Randomized, Controlled
Phase Il STAH Trial

Joong-Won Park’, Yoon Jun Kim? Do Young Kim®, Si Hyun Bae®,
Seung Woon Paik’, Youn-Jae Lee®, Donghyeon Lee’, Han Chu
Lee®, Sang Young Han’, Jae Youn Cheong'’, Oh Sang Kwon"’,
Jong Eun Yeon'’, Bo Hyun Kim', Jae-Seok Hwang"
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Aims: Sorafenib is the standard first-line therapy for patients
with advanced HCC. Conventional TACE (cTACE) is an effective
treatment for unresectable HCC. A previous phase Il study re-
vealed that sorafenib combined with concurrent cTACE (SOR+T)
tended to improve outcomes. Herein, we present the results
from an investigator-initiated phase Il trial that evaluated the
effects of SOR+T in patients with advanced HCC.

Methods: Patients were randomly assigned (1:1) into one of
two arms, to receive sorafenib with ¢cTACE (Arm C) or with-
out cTACE (Arm S) according to modified International Union
Against Cancer tumor stage, the extent of vascular invasion,
Child-Pugh score and serum alpha-fetoprotein level. All eligible
patients received 800 mg sorafenib within 3 days (Arm S and C)
and cTACE within 7-21 days after randomization, and repeat-
ing cTACE on demand (Arm C). The study continued until pro-
gression or unacceptable toxicities were observed. The primary
endpoint was overall survival (OS), and secondary endpoints in-
cluded time to progression (TTP), progression-free survival (PFS),
tumor response rate (TRR), and safety profile.

Results: Between January 2013 and December 2015, 339
patients were enrolled from 13 hospitals in South Korea, and
the last patients completed the trial on June 2017. Patients’
baseline characteristics were well balanced. For Arm C and S,
respectively, median OS was 12.8 vs. 10.8 months (hazard ratio
[HR], 0.91; 90% confidence interval [CI] 0.69-1.21; P=0.290);
median TTP was 5.3 vs. 3.5 months (HR, 0.67; 90% Cl, 0.53-
0.85; P=0.003); median PFS was 5.2 vs. 3.6 months (HR,
0.73; 90% Cl, 0.59-0.91; P=0.01); TRR was 60.6% vs. 47.3%
(P=0.005). For Arm C and S, respectively, serious adverse
events (AE) were 33.3% vs. 19.8% (P=0.006), and grade 3 3
AE were increased alanine aminotransferase (20.3% vs. 3.6%),
hyperbilirubinemia (11.8% vs. 3.0%), ascites (11.8% vs. 4.2%),
thrombocytopenia (7.2% vs. 1.2%), anorexia (7.2% vs. 1.2%),
hyponatremia (5.2% vs. 0%) (P<0.05); hand-foot skin reaction
(10.5% vs. 11.4%), encephalopathy (5.2% vs. 1.2%), and di-
arrhea (5.2% vs. 4.2%). Subgroup analysis showed a survival



benefit in patients (46.4%) of Arm C who received =2 cTACE
sessions when compared to patients in Arm S (18.6 vs. 10.8 m;
HR, 0.58; 95% Cl, 0.40-0.82; P=0.006).

Conclusions: SOR+T therapy did not improve OS versus
sorafenib alone in patients with advanced HCC. However,
SOR+T therapy significantly improved TTP, PFS, and TRR, and
a survival benefit was observed in the patients who received
SOR+T = 2cTACE sessions.

Keywords: Hepatocellular carcinoma, Sorafenib, TACE,

DNA Vaccine Encoding HCV Nonstructural Proteins En-
hances Virus-Specific Cellular Immune Responses in Pa-
tients with Chronic Hepatitis C

Ji Won Han', Pil Soo Sungl'z, Seon-Hui Hongl, Hyojin Lee®,
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Eui-Cheol Shin"
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Korea, ZDepal‘tment of Internal Medicine, College of Medicine, The
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Aims: Although direct-acting antivirals (DAA) are success-
fully used for the treatment of chronic hepatitis C, there are
DAA-resistant cases. Furthermore, DAA-treated patients do
not develop protective immunity against HCV re-infection. To
complement DAA therapy, we developed a DNA vaccine (VGX-
6150) containing three plasmids encoding HCV genotype 1
NS3, NS4 and NS5A consensus immunogens and plasmid en-
coding IL-28B as a molecular adjuvant. In the present study, we
performed a phase | clinical trial of VGX-6150 in patients with
chronic hepatitis C (n=18) who had failed interferon (IFN)-based
treatment.

Methods: VGX-6150 was administered 4 times in 4-week in-
tervals with in vivo electroporation to three groups of patients
(n=6 for 1, 3, and 6 mg/dose groups, respectively) followed by
a 6 mg boost 24 weeks later. Significant side effects were not
reported. Cellular immune responses of peripheral blood mono-
nuclear cells (PBMCs) were evaluated by IFN-g ELISpot assays
using overlapping peptides spanning NS3~NS5A and staining
with HCV-specific HLA class | pentamers.
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Results: The IFN-g spot number specific to NS3~NS5A was in-
creased in 3 and 6 mg/dose groups after the initial vaccination
and in all three groups after the boosting vaccination. Howev-
er, the frequency of HCV-specific HLA class | pentamer® CD8"
T-cells was not increased by the vaccination. Moreover, the fre-
quency of PD-17 cells in the gate of HLA class | pentamer* CD8"
T-cells was not changed by the vaccination. Interestingly, the
frequency of CD4*CD25"Foxp3* regulatory T-cells (Treg) was
significantly decreased after the vaccination, consistent with
a previous report regarding the effect of an IL-28B-encoding
plasmid adjuvant.

Conclusions: In the present study, we demonstrate that VGX-
6150 enhances HCV antigen-specific T-cell responses without
significant side effects. The inclusion of IL-28B as an immune
adjuvant was associated with a decrease in Treg cells that may
have provided greater immune activation in chronic HCV infec-
tion.

Keywords: HCV, DNA vaccine, IL-28B, Regulatory T cell

Feasibility of Total Laparoscopic Living Donor Right
Hepatectomy Compared with Open Surgery: Compre-
hensive Review of 100 Laparoscopic Cases

Jinsoo Rhu, Gyu Seong Choi, Jong Man Kim, Jae-Won Joh, Choon
Hyuck David Kwon

Department of Surgery, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, Korea

Aims: We designed this study to analyze the feasibility of lap-
aroscopic living donor hepatectomy compared to open living
donor hepatectomy.

Methods: Donors who underwent living donor right hemi-
hepatectomy or extended right hemihepatectomy by laparos-
copy or open surgery from May 2013 to October 2017 were
included in the study. Comparisons between laparoscopic sur-
gery and open surgery were performed using Student’s t-test,
Mann-Whitney test, chi-square test, Fisher’s exact test, and
linear-by-linear association.

Results: During the study period 305 patients underwent living
donor right hemihepatectomy or extended right hemihepatec-
tomy. Of these, 100 underwent laparoscopic surgery and 205
underwent open surgery. The laparoscopy group (30.9+11.2
years) had significantly younger age than the open group
(34.5+12.3 years, P=0.014). The laparoscopy group mostly had
type 1 (95.0%) bile duct and 81% had single bile duct in liver
grafts, compared with 59.5% type 1 bile duct and 59.5% with
single bile duct in the open group. The laparoscopy group had
significantly longer operation time (378.2 + 93.5 minutes vs.
329.1 + 68.0 minutes, P<0.001) and warm ischemic time (me-
dian 271 minutes vs. 151 minutes, P<0.001) compared to the
open group. However, estimated blood loss was smaller in the
laparoscopy group (298.3 £ 162.9 mL vs. 344.3 = 149.9 mL,
P=0.015). There was no difference in complication rate (lap-
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aroscopy group 22.0% vs. open group 15.6%, P=0.170) and
the severity of complications classified by Clavien-Dindo system
did not differ significantly between the groups (P=0.094).

Condlusions: When living donors are selected cautiously, lap-
aroscopic living donor hepatectomy can be performed safely

8 June 14-16,2018 | Grand Hyatt Incheon, Korea
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with similar outcome to open surgery. However, the procedure
should be performed by a surgeon experienced in both liver
transplantation and minimally invasive surgery.

Keywords: Liver transplantation, Donor hepatectomy, Laparo-
scopic donor hepatectomy



Free Paper Session

0-001~0-012
0-013~0-024
0-025~0-036
0-037~0-042
0-043~0-050
0-051~0-058
0-059~0-066
0-067~0-073
0-074~0-080
0-081~0-090
0-091~0-097
0-098~0-104
0-105~0-111
0-112~0-117
0-118~0-123

HBV

Cirrhosis
NAFLD

Liver Cancer
HBV

Basic
Surgery-Biliary
Liver Transplantation
Surgery-Liver
Liver Cancer
HCV

Liver Cancer
Liver Cancer
Cirrhosis

HCV




The Liver Week 2018

June 15, 2018

Prediction of Histologic Immune-Tolerant Phase Chronic
Hepatitis B from HBeAg-Positive with Low ALT Level
Paitents

Jeong-Ju Yoo', Sang Gyune Kim", Young Seok Kim', Soung Won
Jeong’, Jae Young Jang’, Sae Hwan Lee’, Hong Soo Kim®, Baek
Gyu ]un“, Young Don Kim*, Gab Jin Cheon*

'Department of Gastroenterology and Hepatology, Soonchunhyang
University school of medicine, Korea; “Division of Gastroenterology
and Hepatology, Department of Internal Medicine, Soonchunhyang
University School of Medicine, Seoul, Korea; *Division of Gastroenter-
ology and Hepatology, Department of Internal Medicine, Soonchun-
hyang University School of Medicine, Cheonan, Korea; *Department of
Internal Medicine, Gangneung Asan Hospital, Gangneung, Korea

Aims: In general, the immune-tolerant (IT) phase is defined as
HBeAg-positive patients with high HBV DNA levels and low
alanine aminotransferase (ALT) levels. However, there are no
clinical markers to accurately predict the true IT phase other
than biopsy, and the long-term prognosis of these patients is
unclear. In this study, we aimed to find the clinical factors that
may help predict the true IT phase on histologic examination
and investigate the long-term prognosis of these patients.
Methods: This retrospective study included consecutive 276
patients who underwent liver biopsy with HBeAg-positive and
high HBV DNA levels, ALT level less than 80 IU/mL and no ev-
idence of clinically cirrhosis at three tertiary hospitals in Korea
from 1994 to 2017. It was defined as a true IT phase when
there is less than mild inflammation (=grade1) and mild fibrosis
(=F1) by histopathological examination and the incidence of
viral breakthrough (VB), liver cirrhosis (LC) and hepatocellular
carcinoma (HCC) were investigated.

Results: Mean age of the patients was 42.5 + 12.4 years and
median ALT was 42 IU/mL [interquartile range (IQR) 31-56]. All
of the patients had high HBV DNA, median DNA level was 1.8
x 10° copies (IQR 1.6 x 107- 8.5 x 10%. Of the 276 patients who
were clinically suspected of IT phase, only 85 patients (35.8%)
were in true IT phase. Other biochemical factors including ALT
did not predict the true IT phase. Of note, liver stiffness was
the only predictor of the true IT phase after adjusting age, FIB-
4 score and APRI (adjusted odds ratio 1.35, 95% confidence
interval 1.10-1.65, P=0.005). During observation period (median
103 months, IQR 51-145), VB occurred in 204 patients (73.9%),
progressed to liver cirrhosis in 43 (15.6%), HCC in 17 (6.2%).
In groups with ALT levels more than 2 times the upper limit of
normal (=50 U/ for female, =70 UUL for male which was from
recent AASLD guideline), the incidence of VB was significantly
higher (P=0.006) than lower ALT groups. However, the inci-
dence of LC or HCC was not significantly different between the
two groups.
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Conclusions: For the prediction of the histologic IT phase, the
liver stiffness value may be helpful in addition to the current
standard of ALT. Also, it is necessary to lower the current pre-
scription standards for antiviral agents, ALT 80.

Keywords: Immune-tolerant, Biopsy, Liver stiffness
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Adverse Outcomes of HBeAg-Negative Chronic Hepatitis
B Patients with High Viral Load and No Significant ALT
Elevation

Gwang Hyeon Choi’, Gi-Ae Kim', Jihyun An’, Jonggi Choi’,
Seungbong Han’, Young-Suk Lim"

'Department of Gastroenterology, Asan Liver Center, Asan Medical

Center, University of Ulsan College of Medicine, Korea; and “Depart-
ment of Applied Statistics, Gachon University, Korea

Aims: Some HBeAg-negative chronic hepatitis B (CHB) patients
have HBV DNA levels >2,000 IU/mL accompanied by persistent-
ly normal alanine aminotransferase (ALT). These patients have
been regarded to have low risk of progression to cirrhosis or
hepatocellular carcinoma (HCC). However, the clinical out-
comes of these patients are not well known.

Methods: A total of 1,737 consecutive HBeAg-negative adult
CHB patients with HBV DNA levels >2,000 IU/mL, but without
evidence of cirrhosis, were identified at Asan Medical Center,
a tertiary referral hospital in Seoul, Korea, between January
2000 and December 2013, and served as the study population.
‘HBeAg-negative hepatitis’ was defined as high HBV DNA levels
(=2,000 IU/mL) and high ALT levels = 80 IU/mL (n=525); and
‘Pre-active hepatitis’ was defined as high HBV DNA levels (=
2,000 IU/mL) and normal to mildly elevated ALT levels <2 X up-
per limit of normal for at least 6 months (n=1212). Normal ALT
was defined by AALSD criteria (females, <19 IU/mL; males, <30
IU/mL). The clinical outcomes of the untreated Pre-active hep-
atitis patients were compared with those of HBeAg-negative
hepatitis patients treated with nucleos(t)ide analogs.

Results: Pre-active hepatitis group was significantly lower HBV
DNA levels (median 4.6 versus 6.5 log,, IU/mL, P<0.001), lower
ALT levels (median 29 versus 125 1U/mL, P<0.001), and high-
er proportion of males (63.4% versus 58.8%, P=0.01) than
HBeAg-negative hepatitis group. Both groups had a similar age
(mean 47 versus 47). During median followed-up of 7.4 years,
163 (9.4%) developed HCC, 84 (4.8%) died, and 16 (0.9%) re-
ceived transplantation. Among By univariate analyses, the risks
of of HCC (HR, 1.59; 95% Cl, 1.08-2.34; P=0.02) and death/
transplantation (HR, 2.33; 95% Cl, 1.29-4.23; P=0.01) com-
pared with HBeAg-negative hepatitis group.

Conclusions: Untreated HBeAg-negative CHB patients with
high viral load and normal ALT (Pre-active hepatitis) had sig-
nificantly higher risks of HCC and death/transplantation than
treated HBeAg-negative hepatitis patients. Unnecessary deaths
could be prevented through earlier antiviral intervention in the
pre-active hepatitis patients.



Keywords: Hepatitis B, High viral load, Hepatocellular carcino-
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Cost-Effectiveness of Anti-Viral Treatment in Patients
with Immune-Tolerant Phase Chronic Hepatitis B

Hye-Lin Kim', Gi-Ae Kim’, Jae-A Park®, Hye-Rim Kang®, Eui-
Kyung Lee®, Young-Suk Lim*

'College of Pharmacy, Sahmyook University, Korea; “Health Screening
and Promotion Center, Asan Medical Center, University of Ulsan Col-
lege of Medicine, Korea; *School of Pharmacy, Sungkyunkwan Univer-
sity, Korea; 4Department of Internal Medicine, Asan Medical Center;
University of Ulsan College of Medicine, Korea

Aims: Currently, antiviral therapy for chronic hepatitis B (CHB)
patients in immune tolerant (IT) phase is generally not recom-
mended. There has been a need for studies assessing benefits
of antiviral therapy in IT-phase. A recent study showed that un-
treated IT-phase patients had higher risk of hepatocellular car-
cinoma (HCC) than treated immune active (IA) phase patients.
We aimed to evaluate the cost-effectiveness of starting antiviral
treatment from IT-phase (IT-Tx) compared to delaying the treat-
ment to IA-phase (IA-Tx).

Methods: We designed a Markov model to compare expected
costs and quality-adjusted life-years (QALYs) between IT-Tx
group and IA-Tx group from healthcare system and societal per-
spectives. Transition probabilities and costs were obtained from
a cohort of 4,965 HBeAg-positive, treatment-naive CHB pa-
tients at Asan Medical Center. Literature review was conducted
for other parameters. Cost and effectiveness were discounted
at a 5% annual rate, and incremental cost-effectiveness ratio
(ICER) was calculated for 10-year horizon and evaluated with
various HCC risks.
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Figure. ICER change with various HCC risk

When an intervention showed superior efficacy and less costing and consequently the ICER had a
negative value, it is referred to as a ‘dominant’ strategy. In case of dominant strategy, usually ICER
was not estimated. But in the current work, to compare the difference according to an addition of
the costs of lost productivity ICERs were calculated even though below zera.

Results: The cost-effectiveness analysis showed that IT-Tx group

Free Paper Session

had ¥6,996,562 incremental costs and additional 0.294 QALY
per patient compared to IA-Tx group with 10-year cumulative
HCC risk of 10% (base-case). ICER was ¥23,819,529/QALY,
which was borderline high of the cost-effectiveness threshold
(¥£20,000,000/QALY) in Korea. As HCC risk increased, IT-Tx
became acceptable in cost-effectiveness. When the HCC risk
increased over 11.8%, ICER went below the threshold. The
analysis including the cost of lost productivity showed that IT-Tx
was dominant with HCC risk greater than 4.6% (ICER<O).
Concdlusions: To start antiviral therapy for CHB patients in IT-
phase was borderline high cost-effective from healthcare sys-
tem perspective dealing with the only medical costs, however,
it was a dominant strategy in view of societal perspective cover-
ing also the costs for lost productivity.

Keywords: Cost-effectiveness, Immune-tolerant, Immune-ac-
tive, Hepatocellular carcinoma, Lost productivity
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Cost-Effectiveness Antiviral Therapy Indication for the
Prevention of Hepatitis B Virus Related Hepatocellular
Carcinoma
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Aims: Antiviral therapy for chronic hepatitis B virus (HBV) infec-
tion can reduce the risk of hepatocellular carcinoma (HCC). We
tested different scenario of antiviral treatment indication in the
prevention of HCC using large retrospective cohort of patients
with chronic HBV infection.

Methods: We used multi-center, retrospective cohort that in-
cluded a total of 3,624 patients (age 48.0 + 11.9 years, male
= 57.3%, cirrhosis = 15.9%) who were monitored without
antiviral treatment. We obtained 5-years cumulative incidence
rate of HCC according to the treatment criteria. Using observed
5-years HCC incidence rate, estimated 5-years cumulative
incidence rate of HCC was calculated assuming that patients
under certain criteria would have received immediate antiviral
treatment that would have reduced HCC incidence. We tested
current antiviral treatment indication by HIRA in Korea [cirrhosis
with elevated HBV DNA levels (= 2,000 IU/ml) and any alanine
aminotransferase (ALT) levels, HBeAg positive patients with
elevated HBV DNA levels (= 20,000 IU/ml) and elevated ALT
levels (=2 UNL), HBeAg negative patients with elevated HBV
DNA levels (= 2,000 IU/ml) and elevated ALT levels (=2 UNL)].
We tested several expanded criteria, such as including cirrhosis
patients with low-viremia, chronic hepatitis patients with mildly
elevated ALT levels (> UNL) or any patients with detectable HBV
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DNA levels.

Results: There were 161 patients who developed HCC while
monitoring without antiviral therapy. Under current antiviral in-
dication, 66.4% of the patients developed HCC within 5 years
outside antiviral treatment indication. The number needed to
treat (NNT) to prevent one HCC was 21.7 at current indication,
assuming hazard reduction of 50% by antiviral therapy. When
antiviral treatment indication included cirrhotic patients with
detectable HBV DNA levels, 49.5% of the patients developed
HCC within 5 years outside antiviral treatment indication, NNT
decreased to 19.2, and net total cost (additional cost from AVT
+ total cost saved from preventing HCC) was decreased. When
antiviral treatment indication included chronic hepatitis patients
with mildly elevated ALT levels, 51.4% of the patients devel-
oped HCC within 5 years outside antiviral treatment indication,
NNT increased to 24.4, and net total cost (additional cost from
AVT + total cost saved from preventing HCC) was increased.
Conclusions: Expansion of antiviral therapy indication requires
additional cost for antiviral therapy. However, it can save cost
from HCC by preventing HCC. In our scenario, expanding an-
tiviral treatment and treating cirrhotic patients with low level
viremia resulted in decreasing NNT, decreasing number of pa-
tients who would develop HCC outside treatment criteria, and
decreasing total net cost.

Keywords: Hepatitis B, Antiviral therapy, Cost effectiveness,

A Multicenter Randomized Trial Investigating the Anti-
viral Efficacy of Tenofovir Switch Therapy for Lamivu-
dine-Resistant Chronic Hepatitis B Patients with Com-
plete Virological Response to Lamivudine plus Adefovir
Therapy: Interim Analysis of 96 Weeks Foll
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University of Korea, Seoul, Korea; “The Catholic University Liver Re-
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Aims: The aim of the study was to investigate the efficacy of
tenofovir (TDF) monotherapy in lamivudine (LAM)-resistant
chronic hepatitis B (CHB) patients who achieved a complete
virological response to LAM plus adefovir (ADV).

Methods: This is an investigator initiated prospective, open
label, randomized controlled, non-inferiority trial. LAM-resistant
CHB patients with undetectable hepatitis B virus (HBV) DNA
on LAM plus ADV therapy were 1:1 randomized to LAM plus
ADV or switching to TDF monotherapy. Serum biochemistry
and HBV DNA were checked every 12 weeks for 96 weeks. The
primary endpoint was the proportion of patients with sustained
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undetectable HBV DNA at week 48.

Results: A total of 76 CHB patients including 26 compensated
cirrhosis were enrolled in this study. Thirty-eight patients were
randomized to TDF and 37 patients to LAM plus ADV arm.
Baseline characteristics showed no significant differences be-
tween two groups. HBeAg was positive in three (7.9%) patients
among LAM/ADV group and 7 (18.4%) patients among TDF
group. Four patients (2 in LAM/ADV group and 2 in TDF group)
dropped out of the study before the 48-week follow-up. HBsAg
loss was achieved in two patients (one in LAM/ADV group, one
in TDF group). Two patients achieved HBsSAg seroconversion in
LAM/ADV group (2/38, 5.3%). HBeAg loss rate at week 48 was
33.3% (1/3) in LAM/ADV group and 42.9 % (3/7) in TDF group.
The proportion of patients with sustained complete virological
response at week 48 was not significantly different between
two groups by per protocol analysis (100% vs 100%) as well as
intention-to-treat analysis (94.7% in LAM/ADV group vs 97.2%
in TDF group). Among 26 patients who had been followed up
for 96 weeks, sustained virological response was maintained in
both groups.

Conclusions: Switching to TDF monotherapy is effective and
safe in LAM-resistant CHB patients with undetectable HBV DNA
to LAM plus ADV combination therapy.

Keywords: Chronic hepatitis B, Lamivudine resistance, Tenofo-
vir, Switching
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Tenofovir-Based Combination Therapy or Monotherapy
for Multi-Drug Resistant Chronic Hepatitis B; Five Year
Follow-Up Data of Multicenter Prospective Cohort Study
(Final Results)
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Background/Aims: Recommendation of management of
multidrug resistant (MDR) chronic hepatitis B (CHB) is still not
uniform. Although current guidelines recommend tenofovir
plus entecavir (ETV) or tenofovir monotherapy for MDR CHB,
real-life data comparing combinations based TDF versus (vs.)
TDF monotherapy are sparse. Herein, we report a multicenter



cohort study for the evaluation of TDF-based therapy for MDR
CHB.

Methods: The inclusion criteria were CHB patients with resis-
tance to more than 2 nucleos(t)ide analogues and hepatitis B
virus (HBV) DNA level over 200 IU/mL. Patients with decom-
pensated cirrhosis or hepatocellular carcinoma were excluded.
Primary end point was cumulative virologic response defined by
undetectable HBV DNA (<20 IU/mL) until month 60.

Results: A total of 256 patients were enrolled and 236 patients
were included for analysis. Mean age of patients were 49 years
and 77.5 % were male. Mean baseline HBV DNA level was
4.2+1.6 log IU/mL. Genotypic resistance to L-nucleoside ana-
logues (L-NA)+adefovir (ADV) (79 patients), L-NA+ETV (106 pa-
tients), L-NA+ADV+ETV (51 patients) were confirmed at enroll-
ment. Initial treatments for MDR CHB were TDF+ETV 1 mg (171,
72.5 %), TDF+ETV 0.5 mg (7, 3.0 %), TDF+L-NA (6, 3.0 %),
and TDF monotherapy (52, 22.0%). Virologic response rates of
the whole cohort at year 1, year 2, year 3, year 4, and year 5
were 77.2%, 86.9 %, 89.9 %, 90.1 %, and 92.5 %, respec-
tively. At year 5, virologic response rate was not significantly
different between the TDF monotherapy group and TDF-based
combination group (87.5 % vs. 93.0 %, respectively, P=0.493
by Fisher’s exact test). The cumulative virologic response rate
of TDF monotherapy was not significantly different at year 3
(92.3 % vs. 94.0%, respectively, P=0.893) and at year 5 (96.2
% vs. 97.8 %, respectively, P=0.910), and was not inferior to
combination therapies considering that 95% confidence inter-
val (-9.2% ~ 5.8% at year 3; -6.5% ~ 3.2% at year 5) did not
include the 10% of non-inferiority margin.

Conclusions: TDF based therapy was effective for the treat-
ment of MDR CHB for during 5 years of follow-up. The efficacy
of TDF monotherapy was not inferior to the TDF based combi-
nation therapy.

Keywords: Chronic hepatitis B, Multidrug resistant, Manage-
ment, Tenofovir
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Entecavir Improves Liver Function and Fibrosis in Hepa-
titis B Virus-Associated Cirrhosis: A 6 Years-Multicenter
Study

Seung Kak Shin', Oh Sang Kwon', Jeong Han Kim? Chan Uk
Lee’, Jong Eun Yeon®, Sang Jun Suh*, Young Kul Jung*, Hyung
Joon Yim*, Duck Joo Choi', Yun Soo Kim", Ju Hyun Kim"
'Department of Internal Medicine, Gachon University Gil Medical
Center, Incheon, *Konkuk University School of Medicine, *Korea Uni-
versity Guro Hospital, Seoul, and “Korea University Ansan Hospital,
Ansan, Korea

Aims: Previously we reported that entecavir (ETV) improves
liver function and non-invasive fibrosis markers in patients with
HBV-associated cirrhosis after 2 years of treatment (Shin et al.
JGH, 2016). This study extended observational period (6 years)
and aimed to verify same objects after 6 years of ETV treat-
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ment.

Methods: Among 370 patients who were enrolled in 2 years-
study of ETV, a total 283 naive patients with HBV associat-
ed-cirrhosis was treated by ETV for at least 6 years in 4 tertiary
institutions. For the evaluation of liver function or fibrosis,
laboratory findings, model for end stage liver disease (MELD)
score, Child-Pugh (CP) class, AST platelet ratio index (APRI), FIB-
4 index, fibrosis index (Fl), and liver stiffness measurement (LSM)
value were compared between the baseline and 6 years after
ETV treatment.

Results: The final 205 patients (mean age of 50+£9 years;
64.2% male; 50.2% HBeAg-positive) were enrolled. The base-
line ALT and HBV DNA levels were 139+205 IU/L and 6.9+1.2
log,, copies/mL, respectively. The ALT normalization and the
undetectable HBV DNA rate after 6 years of ETV treatment
were 87.3% and 99.0%, respectively. Changes in total biliru-
bin (1.9+2.7 to 1.1£0.6 mg/dL, P<0.001), albumin (3.7+0.6 to
4.2+0.4 g/dL, P<0.001), platelet count (105+44 to 124+53(10%
mm?, P<0.001), and MELD score (8.5+4.6 to 5.9+4.6, P<0.001)
were observed. The change of distribution in CP class (A:74.1%,
B:21.0%, C:4.9% at baseline to A:96.1%, B:3.4%, C:0.5%
at 6 years after ETV treatment) was observed. The changes in
APRI score, FIB-4 index, and Fl were from 3.7+5.4 to 0.8+0.7
(P<0.001), from 6.4+6.3 to 3.5+2.7 (P<0.001), and from
3.2+0.9 to 2.6+0.9 (P<0.001), respectively. The change in LSM
value (n=55) was from 26.5+17.7 to 12.4+8.0 kPa (P<0.001).
Conclusions: Long-term treatment with ETV improves liver
function and fibrosis in patients with HBV-associated cirrhosis.
Keywords: Liver cirrhosis, Liver function, Liver fibrosis, Entecavir
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A Single Substitution Mutation in Viral Polymerase of
Hepatitis B Virus Confers Antiviral Resistance to Tenofo-
vir Disoproxil Fumarate

123

Seungtaek Kim"**, Do Young Kim'?, Hye Jung Park'?, Hye Won
Lee"?, Bora ]inl'z, Kwang-Hyub Han'?, Sang Hoon Ahn"?
'Institute of Gastroenterology, Department of Internal Medicine, Yon-
sei University College of Medicine, Seoul, Korea; *Yonsei Liver Center,
Severance Hospital, Seoul, Korea; *Institut Pasteur Korea, Seongnam-
si, Gyeonggi-do, Korea

Aims: Tenofovir disoproxil fumarate (TDF) is currently one
of the best options in the treatment of patients with chronic
hepatitis B (CHB). The efficacy and safety is well known and
the occurrence of antiviral resistance mutation has been rarely
reported regarding this treatment. In this study, we aimed to
identify and characterize antiviral resistance mutations against
TDF from a patient with CHB.

Methods: Sera from the CHB patient who experienced viral
breakthrough during TDF treatment were collected and viral
DNA was isolated. The viral polymerase sequence was deter-
mined by clonal sequencing method. In order to assess the ef-
fect of the mutations on viral replication, they were introduced
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in the genotype C hepatitis B virus (HBV) replicon DNA either as
a single substitution or as multiple substitutions and investigat-
ed after transfection into the HepG2 cells.

Results: Sequencing of HBV polymerase identified five un-
common mutations. Of these, rtL180H was observed in all the
clones that were sequenced and the other mutations (rtD134E,
rtN139K, rtV142A, rtA181T) were observed in four out of elev-
en clones simultaneously. The effect of these mutations on viral
replication and in vitro drug susceptibility was assessed after in-
troducing only one mutation (rtL180H) or five of them together
(rtL180H, rtD134E, rtN139K, rtV142A, rtA181T). Although the
replication capacity was substantially reduced after introducing
the mutations, either single substitution or multiple substi-
tutions, the replication of the mutant HBV replicons was less
susceptible to TDF treatment compared to that of the wild-type
genotype C HBV replicon. A similar in vitro susceptibility was
observed in lamivudine+TDF treatment as well. Finally, a critical
rtL180H mutation was tested in genotype D HBV replicon and
this mutation alone was sufficient to confer resistance to TDF
treatment.

Conclusions: Novel antiviral resistance mutations against TDF
were identified and analyzed regarding viral replication and in
vitro drug susceptibility. The results from this investigation sug-
gest a more effective measure of control is necessary to inhibit
HBYV replication and ultimately cure HBV infection.

Keywords: Hepatitis B virus, Antiviral resistance, Tenofovir

Projection of Health Outcomes Using Tenofovir
Alafenamide (TAF) for the Management of Chronic
Hepatitis B (CHB) in Korea

Moon Seok Choi’, Ali Tafazzoli?, Catherine Saint-Laurent Thi-
bault’, Do Young Kim®

ISamsung Medical Center, Seoul, Korea; “Evidera, Bethesda, Maryland,
United States of America; *Yonsei University Health System, Seoul,
Korea

Aims: An estimated 1.5 million in Korea have CHB. KASL
guidelines recommend tenofovir disoproxil fumarate (TDF) or
entecavir (ETV) as preferred therapy. The 2017 EASL guidelines
recommend that CHB-patients with declining renal function/os-
teoporosis should be considered for switch to TAF or ETV with
TAF preferred in lamivudine-experienced patients.

Methods: \We estimated the health-outcomes of 1,000 Korean
CHB patients comparing TAF to ETV or TDF over lifetime using
Discretely-Integrated-Condition-Event-Simulation (DICE). Mod-
el inputs were drawn from published randomized-controlled
trials, peer-reviewed Korean literature, real-world-database
analyses, and clinical-expert opinion. Based on results of two
pivotal-trials, the model applied similar HBV suppression/resis-
tance rates between TAF and TDF, but improved ALT normaliza-
tion and bone/renal safety. From literature, the model assumed
that 20% of treatment-experienced (TE) patients were lamivu-
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dine-exposed and had higher viral resistance rates to ETV. Two
treatment pathways were modeled: (1) 1 line treatment-naive
(TN) monotherapy and (2) TN and TE sequential-therapy where-
in treatments could be switched based on viremia/resistance.
Results: Over lifetime, TN-patients on TAF are projected to
have better liver-outcomes with fewer compensated cirrhosis,
decompensated cirrhosis, and hepatocellular carcinoma events
and experienced higher quality-adjusted-life-years (QALYs)
compared to ETV or TDF (Table 1). Patients started on TAF also
had less chronic kidney disease stage 3 (CKDIIl) events com-
pared to both ETV and TDF. Under sequential-therapy, TAF as
1" line is projected to have better liver-outcomes and higher
QALYs compared to 1% line ETV and TDF. TAF as 1 line result-
ed in less CKDIII and fracture events compared to 1% line ETV
and TDF (Table 1).

Table 1. Number of Events over Lifetime per 1,000 Patients

Treatment cC DC HCC Fracture CKD LY’s QALYs
Sequence 111 d) | (discounted)
Treatment-Naive 1* Line Monotherapy
TAF 296 70 110 276 101 16.12 10.60
TDF 297 70 110 291 134 16.07 10.55
ETV 316 76 137 21 128 15.89 10.41
Treatment-Naive and Treatment-Experienced Switch Sequence Therapy
TAF—ETV 292 62 105 324 195 15.84 1043
ETV+TAF
TDF—ETV 294 59 111 337 292 15.72 10.34
ETV+TDF
ETV—TAF 315 69 125 328 292 15.68 10.29
ETV+TAF
ETV—TDF 316 70 125 328 292 15.68 10.29
ETV+TDF

CC — Comp d Cirrhosis: DC — Des d Cirthosis; HCC — hepatocellular carcinoma; CKDIIT — Chronic
Kidney Disease Stage 3: LY ~ Life Years; QALY - Quality Adjusted Life Years; ETV - Entecavir: TAF - Tenofovir
Alafenamide; TDF - Tenofovir Disoproxil Fumarate

Conclusions: TAF as monotherapy or 1% line in sequential-ther-
apy is projected to have fewer hepatic-complications and renal/
bone events when compared to TDF and ETV over a lifetime,
driven by its favorable resistance and safety profile. This data
suggests that switching aging patients to TAF may result in ad-
vantageous clinical and safety outcomes.

Keywords: HBV, Tenofovir, Entecavir, Health outcomes, Dis-
cretely-Integrated-Condition-Event-Simulation (DICE)

An Observational Study about Long-Term Renal Out-
come in Chronic Hepatitis B Patients Treated with Teno-
fovir Disoproxil Fumarate in Korea

Tae Seop Lim"?, Hye Won Lee'?, Mi Young Jeon'?, Beom Kyung
Kim"?, Seung Up Kim"?, Jun Yong Park?, Do Young Kim'?,
Kwang-Hyub Han"? and Sang Hoon Ahn**

'Department of Internal Medicine, Yonsei University, College of med-

.. 2 oy .
icine, Seoul, Korea; “Yonsei Liver Center, Severance Hospital, Seoul,
Korea

Aims: Tenofovir disoproxil fumarate (TDF) is known to be an
effective and safe antiviral agent for chronic hepatitis B (CHB).
However, its long-term effects on renal function have been con-
troversial. This study aimed to analyze the real-world long-term



effects of TDF on renal function in Korean patients with CHB.
Methods: We analyzed a cohort of consecutive treatment-naive
patients with CHB who were treated with TDF between May
2012 and December 2015 at Severance Hospital, Seoul, Re-
public of Korea. Patients receiving TDF > 12 months were re-
cruited. Patients with a history of hepatocellular carcinoma at
the enrollment were excluded. Estimated glomerular filtration
rate(eGFR) was calculated with Chronic Kidney Disease Epide-
miology Collaboration (CKD-EPI).

Results: A total of 640 patients were analyzed. The mean age
was 48.3 years old, and 59.5% were male. The proportions
of hypertension and diabetes mellitus (DM) were 11.6% and
14.2%, respectively, and that of liver cirrhosis was 20.8%.
During the 5 year follow up, using linear mixed model, serum
creatinine increased from 0.77 + 0.01 mg/dL to 0.85 + 0.02
mg/dL (P < 0.001), and eGFR decreased from 102.6 + 0.6
mL/min/1.73m’ to 93.4 + 1.4 mUmin/1.73m’ (P<0.001). In
subgroup analysis, eGFR was statistically more decreased in
patients with age > 60 than = 60 (P=0.027), and in patients
with using diuretics than without using diuretics (P=0.008).
In multivariate analysis, the independent risk factors for eGFR
decrease more than 20% were baseline eGFR less than 60mL/
min/1.73m? (P=0.049) and use of diuretics (P<0.001).
Conclusions: Renal function was more decreased in patients
with age > 60 and in group using diuretics, and baseline eGFR
< 60 mL/min/1.73m? and use of diuretics were independent risk
factors of eGFR decline more than 20% on TDF therapy.
Keywords: Chronic hepatitis B, Tenofovir disoproxim fumarate,
Renal function

Renal Safety of Entecavir and Tenofovir in Patients with
Treatment-NaiVe Chronic Hepatitis B Virus Infection in
Real Life Setting: A Multicenter, Retrospective Cohort
Study

Jae Yoon Jeong', Dae Won Jun®, Sung Eun Kim’, Eileen L. Yoon®*,
Jae-Jun Shim®, Sang Bong Ahn°®, Yong Kyun Cho’, Soung Won
Jeong®, Hyoung Su Kim’

'Department of Internal Medicine, Hanyang University Guri Hospi-
tal, Hanyang University College of Medicine, Guri, “Department of
Internal Medicine, Hanyang University Hospital, Hanyang University
College of Medicine, Seoul, 3Department of Internal Medicine, Hal-
lym University Sacred Heart Hospital, Hallym University College of
Medicine, Anyang, ‘Department of Internal Medicine, Sanggye Paik
Hospital, Inje University Seoul, *Department of Internal Medicine,
Kyung Hee University Hospital, Kyung Hee University School of Med-
icine, Seoul, 6Department of Internal Medicine, Eulji General Hospital,
Eulji University College of Medicine, Seoul, "Department of Internal
Medicine, Kangbuk Samsung Hospital, Sungkyunkwan University
School of Medicine, Seoul, 8Department of Internal Medicine, Soon-
chunhyang University Hospital, Soonchunhyang University College of
Medicine, Seoul, gDepartment of Internal Medicine, Hallym University
Kangdong Sacred Heart Hospital, Hallym University College of Medi-
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Aims: Real life data for renal safety of entecarvir (ETV) and
tenofovir (TDF) in patients with chronic hepatitis B (CHB) is still
lacking. We investigated the renal toxicity of ETV and TDF in
patients with CHB in real life practice setting.

Methods: We retrospectively collected data from 1,349 treat-
ment-naive CHB patients who started oral antiviral treatment
with ETV or TDF for at least 1 year from January 2012 to De-
cember 2015 at 9 academic hospitals in Korea. Patients with
baseline estimated glomerular filtration rates (eGFR, calculated
by the Chronic Kidney Disease Epidemiology Collaboration
equation) below 60 mL/min were excluded.

Results: A total of 1,127 patients were enrolled (442 patients
(39.2%) who were treated with ETV and 685 patients (60.8%)
who were treated with TDF) for over a year. Of these patients,
776 patients (ETV, n=339 (43.7%); TDF, n=437 (56.3%)) were
followed for 2 years. The mean age of the patients was 47.2
years with males predominant (n=696, 61.8%). Four hundred
forty two patients (39.2%) were diagnosed with cirrhosis. Base-
line creatinine (Cr) levels (ETV 0.82 mg/dL and TDF 0.81 mg/
dL, P=0.342) was similar whereas eGFR (ETV 97.9 mL/min/1.73
m” and TDF 100.8 mL/min/1.73 m?, P=0.002) was a signifi-
cant difference in both groups. There was no difference in the
mean changes in eGFR from baseline between TDF group and
ETV group after 1 year of treatment (ETV —3.06% and TDF
-4.21%, P=0.121). However, the mean changes in eGFR from
baseline of the TDF group declined significantly after 2 year of
treatment compared with ETV group (ETV -2.27% and TDF
-4.42%, P=0.034). On multivariate analysis, baseline eGFR
(odds ratio [OR] 1.025, 95% confidence interval [CI] 1.003-
1.048; P=0.028), the use of TDF (vs ETV) (OR 1.936, 95% ClI
1.101-3.403; P=0.022), age (OR 1.039, 95% CI 1.008-1.071;
P=0.014), diabetes mellitus (DM) (OR 2.030, 95% Cl 1.019-
4.043; P=0.044), the use of diuretics (OR 3.839, 95% Cl 1.798-
8.195; P=0.001) and the use of nonsteroidal anti-inflammatory
drugs (NSAIDs) (OR 3.257, 95% ClI 1.277-8.305; P=0.013) were
independently associated with a decrease in eGFR >20% from
baseline after 2 year of treatment.

Conclusions: In real life setting, renal function at 2 years after
treatment was significantly lower in the TDF group than in the
ETV group. Also, close monitoring of renal function is needed
in patients with old age, DM, or the use of diuretics or NSAIDs.
Keywords: Hepatitis B, Antivirals, Kidney, Safety
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Prospective, Randomized Safety Assessment of Long-
Term Therapy With Entecavir or Other Nucleos(t)ide An-
alogues in Korean Patients with Chronic HBV Infection

Changhyeong Lee," Joung-Il Lee,” Kwang-Hyub Han,® Sang-
Young Han,* Jeong Heo,” Kwan Sik Lee,® Dong Joon Kim,” June
Sung Lee,’ Kyungha Yu,’ Alexandra Thiry,'° Elizabeth Cooney’

'Daegu Catholic University Hospital, Daegu, Korea; “Kangdong Kyeo-
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nghee University Hospital, Seoul, Korea; 3Severance Hospital, Yonsei
University College of Medicine, Seoul, Korea; *Dong-A University
Hospital, Internal Medicine, Pusan, Korea; ® Pusan National University
Hospital, Pusan, Korea; 6Gangnam Severance Hospital, Yonsei Univer-
sity College of Medicine, Seoul, Korea; "Hallym University College of
Medicine, Depatment of Internal Medicine, Chooncheon, Koreg; %llsan
Paik Hospital, Inje University, Koyang, Korea; Bristol-Myers Squibb,
Seoul, Korea; *° Bristol-Myers Squibb Inc, Wallingford, CT, USA.

Aims: REALM was a prospective, randomized, open-label,
observational study, conducted to assess rates of long-term
clinical outcomes in patients with CHB who were treated with
entecavir (ETV) or other standard-of-care HBV nucleos(t)ide
analogues (nuc). Korean sub-analysis was conducted to investi-
gate any significant differences on clinical outcomes and safety
profiles in Korean subjects.

Methods: Treatment-naive or -experienced Korean patients
with CHB were randomly assigned (1:1) to monotherapy with
ETV (0.5 mg or 1.0 mg once daily per product label) or a non-
ETV nuc (specific agent investigator-selected) and followed for
<10 years. Clinical outcome events (COEs) were reported by
investigators, reviewed and adjudicated by an Events Adjudica-
tion Committee (EAC). Primary endpoints were rates of adju-
dicated COEs including 1) malignant neoplasms (composite of
non-hepatocellular carcinoma [HCC] and HCC); 2) liver-related
HBV disease progression (composite of non-HCC HBV disease
progression, HCC, and liver-related death); and 3) all-cause
death. Secondary endpoints were adjudicated COE rates of
non-HCC malignant neoplasms, HCC, and liver-related death.
An exploratory endpoint was the adjudicated COE rate of non-
HCC HBV disease progression. Treatment-related serious ad-
verse events (SAEs) were also assessed.

Results: Patients were randomized and treated to receive ETV
(n=1243) or non-ETV (n=1239). Overall, at baseline, 63% were
HBeAg+ and 37% had cirrhosis.. Mean time on study was 91
(ETV) and 86 (non-ETV) months. There were no statistically
significant differences in COE rates between treatment groups
(Table). Results were consistent in baseline subgroups. Treat-
ment-related SAEs that were not protocol-defined COEs were
reported in 2 (0.2%) ETV and 26 (2.1%) non-ETV patients, with
spectra as expected.

Table. Analysis of EAC-Reviewed and Adjudicated COEs

ETV Non-ETV

COEs. n (%) N=1243 N=1239 HR (85% CI)*
Pnmary Endpoints

Overall malignant neoplasms 136 (109) 133 (10.0) 097 (0.762, 1.229)

Deaths 60 (4.8) 61 (4.9) 0.91 (0.638, 1.303)

Liver-related HBV disease progression 127 (102) 135 (10.9) 0.89 (0.701, 1.139)
Secondary Endpoints

Non-HCC malignant neoplasms 37 (30) 2823 124 (0.756, 2.019)

HCC 100 (8.0) 108 8.7) 0.88 (0667, 1.149)

Liver-relaled deaths 18 (14) 13 (1.0) 1.29 (0633, 2.639)
Exploratory Endpoint

Non-HCC HBV disease progression 37 (3.0 41 @33 0.86 (0.550, 1.339)

“Hazard ratio (ETV:non-ETV) and confidence interval (CI) Analyses are stratified by prior HBV nucleoside/tide experience.

Condlusions: This large, long-term study found no statistically
significant differences in COE rates between Korean patients
randomized to ETV vs non-ETV nuc monotherapy, and the
results of Korean sub-analysis were consistent with the results
from entire REALM study subjects. SAEs were uncommon al-
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though higher in the non-ETV group.
Keywords: Chronic hepatitis B, Entecavir, Long-term clinical
outcomes, Korean patients

Multicenter Validation of the Baveno VI Criteria for
Screening High-Risk Varices in Patients with Compensat-
ed Advanced Chronic Liver Disease

Han Ah Lee,” Seung Up Kim,”" Hyung Joon Yim,' Yeon Seok
Seo,' Young-Sun Lee,' Sang Jun Suh’, Ki Tae Suk®, Soung Won
Jeong*, Young Kul Jung', Moon Young Kim,® Ji Hoon Kim', Sang
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'Departments of Internal Medicine, Korea University College of Medi-
cine; * Department of Internal Medicine, Institute of Gastroenterology,
Yonsei University College of Medicine; * Department of Internal Med-
icine, Chuncheon Sacred Heart Hospital of Hallym University Medical
Center; * Division of Gastroenterology, Department of Internal Medi-
cine, Soonchunhyang University Hospital, Soonchunhyang University
College of Medicine; ° Department of Internal Medicine, Yonsei Uni-
versity Wonju College of Medicine; ° Division of Gastroenterology, De-
partment of Internal Medicine, Soonchunhyang University Bucheon
Hospital, Soonchunhyang University College of Medicine

Aims: The Baveno VI consensus recommended that screening
endoscopy can be safely avoided in patients with a liver stiff-
ness (LS) <20 kPa and platelet count >150x10%L. Also, the
Expanded Baveno VI criteria was proposed to spare more en-
doscopies. We aimed to validate and revise these criteria with
other non-invasive markers in ruling out high-risk varices.
Methods: Patients with compensated advanced chronic liver
disease (cACLD), which is defined as LS =10 kPa, and who had
endoscopy within 6 months of the transient elastography in 8
centers were included. Patients with hepatocellular carcinoma
and those with Child-Pugh score >6 was excluded. Varices
needing treatment (VNT) were defined as =F2 varices or varices
with red color sign.

Results: A total of 1218 patients with cACLD were included.
Age was 56.0+11.5 years and 778 patients (63.9%) were men.
Chronic hepatitis B was the most frequent underlying liver dis-
ease (479 patients, 39.3%), followed by alcoholic liver disease
(359 patients, 29.5%). VNT were noted in 249 patients (20.4%).
With Baveno VI criteria, VNT loss rate was only 1.9%, while
sparing endoscopy rate was only 25.7%. With the Expanded
Baveno VI criteria, 43.5% of endoscopies were avoided, but
VNT loss rate was 5.8%. We explored various other parameters
and cutoff values in ruling out VNT. Platelet >110x10%L and LS
<20 kPa spared 39.1% of endoscopy with 4.4% of low VNT
loss rate. When the LS-spleen diameter to platelet ratio score
(LSPS) was applied, LSPS <14.5 could spare more endoscopies
(44.2%) with low VNT loss rate (4.5%).



Conclusions: Combination of platelet >110x10%L and LS <20
kPa has VNT loss rate less than 5%, and high endoscopic spar-
ing rate in patients with cACLD. This study also showed LSPS
<14.5 as a better strategy with increased number of spared
endoscopies while maintaining excellent VNT loss rate.
Keywords: Liver stiffness, Advanced chronic liver disease,
Esophageal varices, Baveno VI
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Screening of Esophageal Varices: Performance of Bav-
eno Criteria with Shear-Wave Elastography in Patients
with Compensated Advanced Chronic Liver Disease

Seong Hee Kang', Seung Kook Cho’, Seungheon Kang’', Shin
Myung Kang', Hohyun Park’, Soon Koo Baik'?, Moon Young
Kim"**

'Department of Internal Medicine, Yonsei University Wonju College of
Medicine, Wonju, Korea; “Cell Therapy and Tissue Engineering Cen-
ter; Yonsei University Wonju College of Medicine, Wonju, Korea

Aims: Baveno VI and extended Baveno VI criteria have been
proposed to avoid screening endoscopies. However, this ap-
proach has not been validated in the diagnostic performance
of shear wave elastography (SWE). In this study, we aimed to
validate these criteria in patients with SWE, also considering
potential differences in predictable value with transient elas-
tograpy (TE) and SWE.

Methods: We evaluated in 526 patients with compensated
advanced chronic liver disease (cACLD) was defined by liver
stiffness (LS) measurement =10kPa, Child-Pugh class A and no
prior liver decompensation. LS was obtained by TE (FibroScan,
Echosense) or 2D-SWE (APLIO 500, Toshiba). Baveno VI (LS<20
and PLT>150,000) and extended Baveno VI (LSM<25 and
PLT>110,000) criteria were tested.

Results: Any grade EV were found in 22.2% of the patients
with cACLD, while VNT in 18.6%. Two hundred sixty-two pa-
tients had LSM by TE, 305 patients by 2D-SWE. In the subgroup
of 262 patients with TE, Baveno VI and Baveno VI extended
criteria spared 21.6% and 37.1% of endoscopy, missing 7.1%
and 12.5% of VNT, respectively. We identified as the best
thresholds for rule-out presence of EV, LSM<23.3 kPa and
high risk EV, LSM<25.2 kPa for TE. In the subgroup of 305 pa-
tients with 2D-SWE, Baveno VI and Baveno VI extended criteria
spared 38.7% and 60.0% of endoscopy, missing 5.9% and
9.8% of VNT, reflecting better diagnostic performance than TE.
In this subgroup for SWE, we identified as the best thresholds
for rule-out presence of EV, LSM<16.5 kPa and high risk EV,
LSM<17.2 kPa. For predicting EV, AUROC of SWE was higher
than that of TE (0.791 vs. 0.744).

Conclusions: The Baveno VI and Baveno VI extended criteria
with 2D-SWE spare more endoscopies than with TE with a min-
imal risk of missing VNT in patients with cACLD.

Keywords: Compensated advanced chronic liver disease,
Esophageal varix, Baveno criteria, Shear-wave elastography
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What Are the Risk Factors and Rescue Treatments for
Endoscopic Variceal Ligation Failure?

Dong Hyun Kim*, Eunae Cho*, Chung Hwan Jun, Dong Jun Son,
Myeon Jae Lee, Chang Hwan Park, Sung Bum Cho, Seon Young
Park, Hyun Soo Kim, Sung Kyu Choi, and Jong Sun Rew

Division of Gastroenterology, Department of Internal Medicine, Chon-
nam National University Hospital and Medical School, Gwangju, South
Korea

Aims: The success rate of endoscopic variceal ligation (EVL) is
reported to be 85%-94%. However, there have been limited
data about the risk factors for failed EVL, and the rescue treat-
ments have not been established well. Therefore, this study
aimed to elucidate the risk factors for and rescue treatments of
failed EVL.

Methods: The data of 454 patients who underwent emergency
EVL at Chonnam National University Hospital from April 2004
to October 2017 were analyzed retrospectively. The enrolled
patients were divided into two groups: the EVL success (n=407)
and EVL failure groups (n=47).
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Results: Forty-seven patients (10.4%) experienced EVL failure.
In multivariate analysis, male, initial hypovolemic shock, active
bleeding on endoscopy, and history of EVL were independent
risk factors for EVL failure. The most common cause of EVL fail-
ure was an unsuctioned varix due to previous EVL-induced scars
(51.1%), followed by insufficient ligation of the stigmata due
to nearby EVL-induced scars (34.0%), and inability to ligate the
varix due to poor intraoperative visual field (12.8%). Endoscopic
variceal obturation using N-butyl-2-cyanoacrylate (48.9%) was
the most commonly used rescue treatment method, followed
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by insertion of a Sangstaken Blakemore tube (14.9%) and a
EVL retrial (12.8%). These on-site rescue treatments successful-
ly achieved hemostasis in 90.7% of patients with failed EVL.

/ & ’!\.,fr_a., .

Conclusions: Risk stratification of EVL failure should be con-
ducted before performing EVL, and active rescue treatments
should be undertaken in case of EVL failure.

Keywords: Esophageal varices, Gastric varices, Treatment fail-
ure, Salvage therapy
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Significant Increase of Portal Pressure in Cirrhotic Pa-
tients with Gastric Varices after Plug-Assisted Retrograde
Transvenous Obliteration (PARTO) and Its Clinical Signifi-
cances: Single Tertiary Center Experience
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Sung Kim', Jae Myung Lee?, Jong Joon Shim®, Young Don Kim?®,
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University school of medicine, Korea, 2Department of Radiology,
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Aims: Plug-assisted retrograde transvenous obliteration (PARTO)
is the most currently used procedure in patients with gastric
varices with portosystemic shunt. Portal pressure and the rate
of complications associated with it are expected to rise after
PARTO, but it has not yet identified. The study aims: to see
how much hepatic venous pressure gradient (HVPG) will be
changed after PARTO, and to see if esophageal varix (EV), asci-
tes, hepatic encephalopathy (HE) and liver function will worsen
or improve in follow-up period.

Methods: During March 2012 to Feburary 2018, 73 patients
who had PARTO were analyzed. We reviewed their HVPG, liver
function and episode of cirrhotic complications before and 1
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and 6 month after PARTO.

Results: Among the patients, CTP score decreased at 1 and
6 month {After 1 month, from 7 (6-8) to 6 (5-7), P<0.001 /
After 6 month, from 7 (6-8) to 6 (5-7), P<0.001}. And also,
MELD score {After 1 month, from 11 (7.25-14.75) to 9 (8-
12), P=0.005 / After 6 month, from 11 (7.25-14.75) to 9 (8-
11.75), P=0.036}. There was an improvement in HE grade after
1 month (-0.03+0.036, P=0.025) and no deterioration after 6
month (-0.06+0.035, P=0.083). HVPG was measured before
and after PARTO in 27 patients and elevated from 11.92+0.7
(before) to 14.96+1.038 (after) (P=0.001). The difference be-
fore and after PARTO showed no correlation with changes
in liver function (MELD score, P=0.12), ascites (P=0.352), HE
grade (P=0.14), and EV grade (P=0.564). Also, it did not cor-
relate with changes in beta-blocker (BB) (P=0.474) and diuretics
requirements (P=0.284), which could affect the patient’s clinical
index.

Conclusions: Artificially blocking the portosystemic shunt ev-
idently leads to an increase in HVPG. However, no significant
changes in liver function or cirrhotic complications were ob-
served during the follow-up period of 6 months. Long-term
observation is needed in the future.

Keywords: PARTO, HVPG, Liver cirrhosis, Gastric varix
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Validation of Korean Stroop Test in the Screening of
Minimal Hepatic Encephalopathy
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Aims: Minimal hepatic encephalopathy (mHE) has poor prog-
nosis but hardly drawn attention when patients have no symp-
toms. We aimed to validate Korean stroop test in the screening
of mHE.

Methods: Chronic hepatitis B related liver cirrhosis (LC) patients
without history of overt hepatic encephalopathy were recruited
prospectively from 13 centers for two years. All participants
completed Portosystemic encephalopathy syndrome test (PHES)
and Korean stroop test. Korean stroop test is consisted of 2 On-
states (color, word) and 2 Off-states (inhibition, switching). Cor-
rect response rates and response times were measured. Four
types of “OnTime+OffTime” have been analyzed (color+inhibi-
tion, color+switching, word+inhibition, and word+switching).
mHE was diagnosed when PHES scores less than -4. Healthy
controls (HC) were also recruited (n=376).

Results: Among 223 LC patients, 67.3% was male. Mean age
was 53 years. Prevalence of mHE was 20.6%. Response times
for each states showed negative correlation with PHES scores
(P<0.001). Also color+inhibition, color+switching, word+inhi-
bition, and word+switching showed negative correlation with
PHES scores, -0.361, -0.310, -0.442, and -0.336, respective-
ly(all P<0.001). The highest AUC in the discrimination of mHE
among various “OnTime+OffTime"” was word-+inhibition (AUC
0.75, 95% C.1 0.67-0.84, P<0.001). Mean values of word+in-
hibition were significantly different among the three groups,
which were 54.6+13.2sec, 63.4+18.2sec, and 83.4+27.8sec
in HC, LC without mHE, and LC with mHE, respectively (all
P<0.001). Among various factors, time for word+inhibition
was the only significant factor (OR 1.04, 95% C.I 1.02-1.06,
P<0.001) in multivariate analysis for diagnosis of mHE.
Conclusions: Korean stroop test is simple and valid method for
screening of mHE.

Keywords: Minimal hepatic encephalopathy, Screening, Stroop
test, Paper-pencil test
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The Role of Spleen Volume in Predicting Portal Hyper-
tension in Patients with Cirrhosis

Hae Won Yoo', Sang Gyune Kim', Young Seok Kim', JeongJu
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Cheon®, Jae Young Jang®, Young Don Kim® Soung Won Jeong®*,
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'Department of Internal Medicine, Soonchunhyang University Hospi-
tal, Bucheon, Korea; ZDepartment of Radiology, Soonchunhyang Uni-
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Asan Hospital, Gangneung, Korea; 4Depa1tment of Internal Medicine,
Soonchunhyang University Hospital, Seoul, Korea; *Department of In-
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Aims: It is already well known that the size of the spleen in-
creases as liver cirrhosis aggravates. However, there is few stud-
ies for establishing the correlation between portal hypertension
and spleen volume (SV). In this study, we aimed to see the
relationship between the splenic volume and hepatic venous
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wedge pressure (HVPG) and to find what determine the portal
pressure.

Methods: From May 2007 to February 2018, 337 cirrhotic pa-
tients who measured SV and HVPG simultaneously were includ-
ed. SV was measured based on the ellipsoid volume calculation
formula by measuring length, height, and width. Other clinical
and biochemical factors which may contribute to increase por-
tal pressure were also collected.

Results: Mean HVPG was 14.2 + 5.3 and Child-pugh class A, B,
and C patients were 34%, 40%, and 16%, respectively. A sig-
nificant positive correlation was noted between splenic volume
and HVPG levels (r=0.127, P=0.019). Below 16mmHg of HVPG,
the stronger correlation was noted between them (r=0.202,
P=0.003) but this relation was not observed above 16mmHg
of HVPG. We divided HVPG into various stages of portal hyper-
tension(HVPG <5, 5<HVPG<10, 10<HVPG<16, HVPG=16).
The average spleen volume of each group tended to increase
with increasing HVPG value. Mean splenic volume for each
group was 320.74cm™464.78 cm®, 501.06 cm’, 525.94 cm’ re-
spectively. But there was no significant difference in the mean
spleen volume between the groups., HVPG was correlated with
presence of ascites (P=0.038) as well as SV (P=0.043) after ad-
justed by MELD, Na, albumin, platelet count.

Conclusions: The spleen volume tended to increase with in-
creasing HVPG and this association was stronger when HVPG
was below 16 mmHg. More studies with larger numbers are
needed to predict the portal pressure non-invasively.
Keywords: Spleen, Portal hypertension, HVPG, Spleen volume

Prediction of Acute Kidney Injury and Mortality in Pa-
tients with Decompensated Cirrhosis with Serum Cysta-
tin C and Urine N-Acetyl-3-D-Glucosaminidase

Tae Hyung Kim', Yeon Seok Seo', Yoo Ra Lee', Han Ah Lee’, Sun
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Hoon Kim', Hyunggin An’, Hyung Joon Yim', Jong Eun Yeon',
Kwan Soo Byun', Soon Ho Um'

'Department of Internal Medicine and “Department of Biostatistics,
Korea University College of Medicine, Seoul, Korea

Aims: Acute kidney injury (AKI) is a common complication in
cirrhotic patients, and also associated with increased mortality
and development of complications including variceal bleeding,
spontaneous bacterial peritonitis and encephalopathy. Current-
ly, there are limitations to use serum creatinine to distinguish
patients at high risk for AKI in patients with cirrhosis. We tried
to elicit the association between levels of renal biomarkers
including serum cystatin C and urine N-acetyl-B-D-glucosamini-
dase (NAG) and the prognosis of patients with decompensated
cirrhosis.

Methods: In 84 hospitalized patients with decompensated cir-
rhosis and without AKI at baseline, we identified serum creati-
nine, cystatin C, urine NAG levels and outcomes including AKI
development and mortality.

www.theliverweek.org 19



The Liver Week 2018

Results: During a median follow-up of 6.1 months, 17 patients
experienced AKI and 21 patients died. In the AUC analysis for
predicting the development of AKI within 6 months, those of
serum Cr and cystatin C levels and urine NAG level were 0.562,
0.802, and 0.833, respectively. On multivariate Cox-regression
analysis, AKI significantly occurred more frequently with higher
serum cystatin C (HR, 21.168; P=0.010) and urine NAG levels
(HR, 1.023; P<0.001). Patients significantly survived longer
with lower serum cystatin C (HR, 0.273; P=0.003), urine NAG
levels (HR, 0.983; P=0.001), and Child-Pugh scores (HR, 0.627;
P=0.001). Patients with the serum cystatin C 3 1.0 mg/L and
urine NAG 3 31 U/g urinary Cr (n=12) showed more AKI devel-
opment (P<0.001) and higher mortality (P<0.001) than other
patients on Kaplan-Meier plots.

Conclusions: Serum cystatin C and urine NAG levels are strong
predictors for AKI development and mortality in patients with
decompensated cirrhosis. In addition, the use of urine NAG in
conjunction with cystatin C may provide a more accurate pre-
diction.

Keywords: Acute kidney injury, Cystatin C, N-acetyl-B-D-glu-
cosaminidase, Cirrhosis
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Acute Kidney Injury: Interim-Analysis of Multicenter, Pro-
spective Cohort Study
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Aims: Current AKI criteria using serum creatinine (Cr) has some
limitations to predict reversibility of renal function and discrim-
inate renal parenchymal injury in cirrhotic patients. The aim of
this study is to evaluate whether urine biomarkers [cystatin C,
N-acetyl-B-D-Glucosaminidase (NAG)] can predict survival and
response to terlipressin in cirrhotic patients with AKI.

Methods: One hundred eleven cirrhotic patients who devel-
oped AKI were prospectively enrolled from 11 tertiary medical
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centers in Korea during 2016 to 2018. AKI was defined as
increase in serum Cr (SCr) of 0.3mg/dL or 50% increase of
baseline in SCr with a final value above 1.5 mg/dL. Among
them, the patients with SCr = 2.5 mg/dL were diagnosed as
hepatorenal syndrome (HRS) and treated with terlipressin. Urine
samples were collected for the measurement of urine cystatin C
and urine NAG at the diagnosis of AKI and/or HRS.

Results: Of 111 patients, 29 patients had HRS. The mean MELD
score was 23.92 + 8.90, and mean SCr was 2.20 + 0.79 mg/
dL. The baseline urine NAG (AKI stage |, 16.37 + 16.48 mg/
dL; stage Il, 27.84 + 36.70 mg/dL; stage lll, 55.69 + 62.93 mg/
dL, P=0.007) and urine cystatin C (AKI stage I, 0.50 = 0.78 mg/
dL; stage Il, 0.67 + 2.29 mg/dL; stage Ill, 1.07 + 2.16, P=0.558)
increased as the baseline AKI stage increased. During medi-
an 2.6 months observational period, all-cause mortality was
39.4%. In patients with liver transplantation or death, urine
NAG level tended to be higher than in survival group, but not
statistically significant (30.56 + 40.81 mg/dL vs. 20.80 + 29.22
ma/dL, P=0.101). However, this urine biomarkers were not yet
different depending on the improvement of renal function and
survival.

Conclusions: In the interim-analysis of our study, urine NAG
and urine cystatin C are strongly associated with severity of
AKl in patients with liver cirrhosis and may be helpful to predict
transplant-free survival in these patients.

Keywords: Acute kidney injury, Hepatorenal syndrome, Cysta-
tin C, N-acetyl-B-glucosaminidase
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The Prevalence and Clinical Course of Adrenal Insuffi-
ciency in Patients with Cirrhosis
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Aims: Adrenal insufficiency (Al) is found in patients with cirrho-
sis, as well as in those with critically illness, particularly those
with sepsis. However, we often overlook frequent adrenal dys-
function in patients with cirrhosis. Thus, we aimed to evaluate
the prevalence in patients at various stages of cirrhosis, and the
correlation between Al and long-term clinical courses.
Methods: A total of 275 patients with liver cirrhosis were en-
rolled between 2011 and 2017. A rapid ACTH stimulation test
with 250 ug of corticotrophin was performed to detect Al. Al
was defined as an increase in serum cortisol of <6 ug/dL in pa-
tients with a basal total cortisol of <20 ug/dL.

Results: The mean (+ S.D) age of the study population (188
men and 87 women) was 59.1 (x 13.1) years and the patients
with adrenal insufficiency were 156 (56.7%). The proportion of
shock event, fever, and use of inotropics were 31.8%, 30.3%
and 23.5%, respectively. Among patients diagnosed Al, 49 pa-



tients (31.4%) were treated with hormone therapy. Compared
to those with and without Al, serum bilirubin and prothrombin
time were significantly higher in patients with Al than in those
without (all P<0.05), whereas, age, whole blood cell count, as-
partate aminotransferase, alanine aminotransferase, creatinine,
and C-reactive protein level were significantly higher in patients
without Al than in those with (all P<0.05). The mean survival
period and 3-year survival rates were 45.3 (+3.4) months and
51.7%.

Conclusions: Al is frequent in patients with cirrhosis. As
compared with those with and without adrenal dysfunction,
patients with Al have greater impairment of renal function,
critically illness, higher probability of sepsis and hepatorenal
syndrome, and higher short-term mortality.

Keywords: Liver cirrhosis, Adrenal insufficiency, Hepatoadrenal
syndrome, Prevalence
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The Cut-Off Value of Transient Elastography to Hepatic
Venous Pressure Gradient for Alcoholic and Viral Cirrho-
sis in Korean Patients
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Aims: To investigate correlation between hepatic venous
pressure gradient (HVPG) and transient elastography (TE) in
patients with cirrhosis and to identify a cut-off value of TE
to HVPG in clinically significant portal hypertension (CSPH,
HVPG =10mmHg) and severe portal hypertension (SPH, HVPG
>12mmHg) according to the cause of cirrhosis.

Methods: Between January 2008 and March 2017, 553 pa-
tients who underwent HVPG and TE were consecutively en-
rolled at the three Korean tertiary medical centers. HVPG and
TE were performed within 1 month interval. Patients were clas-
sified with the cause of liver cirrhosis, and the cut-off value of
TE was analyzed for patients with alcoholic and viral origin of
cirrhosis.

Results: The mean age was 53.3+9.8 years, and the majority
(81.6%) were male. A significant positive correlation was noted
between liver stiffness and HVPG levels (r=0.544, P<0.001).
The area under receiver operating characteristic curves for TE
to diagnose CSPH and SPH were 0.829 (95%Cl: 0.790-0.868)
and 0.80.2 (95%Cl: 0.765-0.840). Among all cause of liver
cirrhosis, the most common etiology was 1)alcohol 335(60.6%)
followed by 2)chronic hepatitis B(CHB) 128(23.1%), 3)CHB
with alcohol 45(8.1%), 4)cryptogenic 22(4%), 5)chronic hepa-
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titis C(CHC) 18(3.3%), and 6)CHC with alcohol 5(0.9%). HVPG
and TE values were evaluated for total patients, patients with
alcoholic(1), and viral [(2)+(5)] cirrhosis. In total patients, a cut-
off values of TE of 27.6 and 32.5kPa were obtained by using
Youden index to best predict CSPH and SPH, respectively. In al-
coholic cirrhosis, a cut-off values of TE were 32.2 kPa and 36.6
kPa, for CSPH and SPH, respectively. In viral cirrhosis, a cut-off
values of TE was 18.0 kPa for both CSPH and SPH(Table 1).

Cut-off value  Sensitivity Specificity PPV NPV
All 227.55 719 216 919 450

HVPG
>10 Viral 218 769 69.0 882 57.3
Aleohol 2322 683 49.0 928 39.8
All 23245 984 776 85.2 56.7

HVPG
12 Viral >18 840 615 77.0 725
Alcohol 236,55 66.8 49.2 87.6 531

Conclusions: In the alcoholic cirrhosis, cut off value of TE was
higher than that of viral cirrhosis. Therefore, it is necessary to
interpret the TE value depending on the cause of liver cirrhosis.
Keywords: Transient elastography, Hepatic venous pressure
gradient, Liver cirrhosis, Alcohol

Influence of Previous Acute Decompensation and Organ
Failure on the Long-Term Prognosis in Cirrhotic Patients
with Decompensation
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Aims: To investigate long-term mortality depending on the ex-
perience and time of previous acute decompensation (AD) and
severity of organ failure (OF) in cirrhotic patients with AD

Methods: A total of 1252 cirrhotic patients with AD, defined
by acute development of overt ascites, hepatic encephalopa-
thy, gastrointestinal bleeding and infection, were prospectively
followed up. OF was defined according to the chronic liver
failure-sequential organ failure assessment (CLIF-SOFA). The
severity of OF was divided into high CLIF-SOFA (27) and low
CLIF-SOFA (<7). We then classified 3 groups according to the

www.theliverweek.org 21



The Liver Week 2018

experience and time of previous AD as follows: G1, no previous
AD; G2, AD one or more years before, G3, AD within a year.
Results: During follow-up duration (14.9£10.6 months), the
presence of previous AD negatively affected long-term sur-
vival in low CLIF-SOFA (82.6% vs 73.0%, P<0.001) and high
CLIF-SOFA (54.6% vs 40.4%, P=0.041). Also, in 1009 patients
who survived for more than 3 months following AD (ie “long-
term survivors”), the presence of previous AD showed similar
pattern (low CLIF-SOFA, 85.1% vs 75.1%, P<0.001; high
CLIF-SOFA, 80.5% vs 64.0%, P=0.004). In total, G3 patients
showed a significantly lower survival rates than G1 and G2 pa-
tients, although no significant difference was seen between G1
and G2 patients in low CLIF-SOFA (82.6%, 79.0%, and 65.9%,
P<0.001) and high CLIF-SOFA (54.6%, 50.7%, and 33.0%,
P=0.003). However, in terms of long-term survivors with high
CLIF-SOFA, G2 and G3 patients showed a significantly lower
survival rates than G1 (80.5% vs 67.3% and 60.0%, P=0.021
vs P=0.004, respectively) as shown in the figure.
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Conclusions: Long-term prognosis was related to the severity
of OF and the time of previous AD. Especially, for long-term
survivors, previous AD was associated with high mortality re-
gardless of the point of experience. This supports the need to
decide on proper treatment policy.

Keywords: Cirrhosis, Decompensation, Organ failure, Survival
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Fibrotic Burden Assessed Using FIB-4 Is Significantly As-
sociated with the Risk of All-Cause Mortality in Patients
with Newly Diagnosed Rheumatoid Arthritis
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Aims: Co-morbidities as well as conventional risk factors influ-
ence the prognosis of rheumatoid arthritis (RA) patients. We
investigated whether liver fibrotic burden is associated with all-
cause mortality in RA patients.

Methods: A total of 2,812 patients with newly diagnosed RA
between October 2000 and September 2016 were retrospec-
tively selected. Liver fibrosis was assessed using Fibrosis-4 (FIB-4)
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index [age (years)x AST level (IU/L)/ platelet count (10%L)/ VALT
(IU/L)].

Results: The mean age of the study population was 51.5 years
(482 men and 2,330 women). The mean erythrocyte sedimen-
tation rate (ESR), C-reactive protein (CRP), and FIB-4 was 43.5
mm/hr, 9.0 mg/L, and 1.0, respectively. Methotrexate was used
in 2,524 (89.9%) patients and biological or targeted synthetic
disease modifying ant-rheumatic drug (DMARD) was used in
310 (11.0%) patients. During the follow-up period (mean 93.7
months), 89 (3.2%) patients were dead. Patients with mortality
had significantly higher age (mean 64.4 vs. 51.1 years), propor-
tion of male gender (31.5 vs. 16.7%), hypertension (40.4 vs.
18.5%), and diabetes (25.9 vs. 7.7%), ESR (mean 57.1 vs. 43.0
mm/hr), CRP (mean 16.9 vs. 8.7 mg/L), and FIB-4 (mean 1.5
vs. 1.0) (all P<0.05). On multivariate analysis, higher FIB-4 was
independently associated with a higher risk of all-cause mortal-
ity (hazard ratio=1.130, P=0.004), together with male gender,
hypertension, diabetes, ESR, and intensity of glucocorticoid
exposure, whereas the use of methotrexate was independently
protective (all P<0.05).

Conclusions: Beside of conventional risk factors, fibrotic bur-
den assessed using FIB-4 might be useful for risk stratification
of newly diagnosed RA patients.

Keywords: FIB-4, Liver fibrosis, Rheumatoid arthritis, Mortality
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Aims: To investigate long-term mortality according to the se-
verity of alcoholic hepatitis and the presence or absence of pre-
vious acute decompensation (AD) in alcoholic cirrhotic patients
with acute deterioration

Methods: A total of 894 alcoholic cirrhotic patients (male 747,



mean age 53.1 years) with acute deterioration were prospec-
tively followed up. Severe alcoholic hepatitis (SAH) was defined
by a modified discriminant function =32. Enrolled patients
were divided into 3 groups according to the presence and se-
verity of AH; group1, alcoholic cirrhosis without AH; group2,
alcoholic cirrhosis with non-SAH; group3, alcoholic cirrhosis
with SAH. AD was defined as: acute development of overt as-
cites, hepatic encephalopathy, gastrointestinal bleeding, and
infection.

Results: During follow-up duration (14.3+10.7 months), long-
term mortality were higher in patients with group 3 than
those in group 1 and 2, but there was no significant difference
between group 1 and 2 (group 1, 160/596; group 2, 27/141;
group 3, 76/157, P<0.001). Also, in 671 patients who survived
for more than 3 months following acute deterioration (long-
term survivors), long-term survival curve between groups
showed a similar pattern (P=0.004). Interestingly, in group 1,
the presence of previous AD negatively affected long-term
survival in total and long-term survivors (P<0.001 and P=0.004,
respectively). However, in group 3, previous AD negatively af-
fected long-term survival in long-term survivors (P=0.009), but
not in total patients (figure 1). Especially in long-term survivors
of group 3, previous AD showed hazard ratio of 2.47 (95%
confidence interval, 1.16-5.28, P=0.019).
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Figure. Impact of a previous acute decompensation (AD) on long-term outcomes in total patients (4) and who survived for = 3 months (8]
with severe alcoholic hepatiti.

Conclusions: Compared with the long-term prognosis of pa-
tients with acute deterioration except for AH, that of SAH was
poor, but that of non-SAH was similar. However, in patients
with acute deterioration except for AH and SAH patients over-
coming acute deterioration, the presence of previous AD had a
great impact on long-term prognosis. These findings will help
to determine the therapeutic plan.

Keywords: Alcoholic hepatitis, Liver cirrhosis, Acute decom-
pensation, Mortality

Usefulness of Lactate-Free Asian Pacific Association for
the Study of Liver Acute-On-Chronic Liver Failure (ACLF)
Research Consortium (AARC)-ACLF Score for Predicting
Short-Term Mortality in Patients with Alcoholic Liver Dis-
ease

Do Seon Song’, Tae Yeob Kim’, Hee Yeon Kimi, Eileen L. Yoon®,
Dong Joon Kim*, Korean Acute on Chronic liver failure(K-
ACLiF), Ji Dong Jia®, Ashok Kumar Choudhuryé, Mamun Al
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Medical Group, China, “Asian Institute of Gastroenterology Hyder-
abad, India, ’Cardinal Santos Medical Center 10, Wilson St. Greenhills
West San Juan City, Metro Manila, Philippines,”’Ankara University
School of Medicine, *'Queen Mary Hospital Hong Kong, China, *VGM
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Aims: Asian Pacific Association for the Study of Liver (APASL)
acute-on-chronic liver failure (ACLF) Research Consortium
(AARC) proposed new prognostic scoring system of ACLF in-
cluding lactate. However, lactate is not routinely checked in
clinical practice of patient with ACLF in Korea. Therefore, we
aimed to investigate the predictive accuracy of lactate-free
AARC-ACLF score for predicting short-term mortality in patients
with alcoholic liver disease.

Methods: A total of 749 ALD patients who had liver failure
(bilirubin=5mg/dL and INR=1.5) in AARC database were in-
vestigated. Diagnostic performances for short-term mortality
were compared according to the area under receiver operating
characteristic (AUROC) curve. Predictive accuracy of lactate-free
AARC-ACLF score were compared with other prognostic scores
in 143 ALD patients with liver failure and 60 ALD patients with
ACLF according to AARC definition in Korean ACLF cohort.
Results: Among 749 patients, 30-day and 90-day mortality
were 40.3% and 51.5%. There were no significant differences
in AUROC for predicting 30-day and 90-day mortality between
AARC-ACLF score and lactate-free AARC-ACLF score (30-day
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mortality: 0.752 vs. 0.751, P=0.918, 90-day mortality: 0.728
vs. 0.736, P=0.346). In Korean ACLF cohort, the AUROCs of
lactate-free AARC-ACLF score for predicting 28-day and 90-
day mortality were 0.861 and 0.846 in ALD with liver failure,
and 0.884 and 0.874 in ALD patients with ACLF according to
AARC definition, respectively. In Korean ALD patients with liver
failure and ACLF according to AARC definition, diagnostic per-
formance of lactate-free AARC-ACLF score for predicting 28-
day and 90-day mortality was comparable to those of Model
for End-stage Liver Disease (MELD), MELD-Na, Chronic Liver
Failure-Sequential Organ Failure Assessment score.
Conclusions: Lactate-free AARC-ACLF score is as excellent as
AARC-ACLF score in predicting short-term mortality in ALD
patients with liver failure of AARC database and Korean ACLF
cohort.

Keywords: Alcoholic liver disease, Acute-on-Chronic liver fail-
ure, AARC-ACLF score, Lactate

A Randomized, Double-Blind, Placebo-Controlled Study
of a Multispecies Probiotic Mixture in Non-Alcoholic Fat-
ty Liver Disease

Sang Bong Ahn', Dae Won Jun’, Bo-Kyeong Kang®, Jae Yoon
Jeong?, Joo Hyun Sohn?, Byoung Kwan Son', Ki Young Lee"
'Department of Internal Medicine, Eulji University School of Medi-
cine, “Department of Internal Medicine, Hanyang University School
of Medicine, *Department of Radiology, Hanyang University School of
Medicine, Seoul, Korea

Aims: Intestinal microbiota is known to be closely associated
with the incidence of obesity and nonalcoholic fatty liver dis-
ease (NAFLD). This study aimed to investigate effects of probi-
otics treatment on visceral fat area (VFA) and intrahepatic fat
(IHF) fraction in NAFLD.

Methods: Sixty-eight obese NAFLD patients (>5% fat fraction
using MRI-derived proton density fat fraction (PDFF)) divided
into the probiotics and the placebo group for twelve weeks.
The probiotics mixture consists of six kinds of probiotics. VFA
and IHF measured by MRI-PDFF. Body fat and muscle composi-
tion was evaluated by multi-frequency bioimpedence analysis.
Liver stiffness was measured by transient elastography.

Results: Body weight and total body fat amount were more
reduced in probiotics group compare to placebo group. IHF
fraction (16.3+15.0a14.1+7.7, P=0.032) reduced after 12
weeks probiotics treatment compare to baseline, but not
in placebo group. Reduction rate of IHF (mean difference:
-2.61%, P=0.012) was also more in probiotics group compare
to placebo. Triglyceride level reduced after 12 weeks probiotics
treatment compare to baseline. Probiotics group showed also
more decrease triglyceride concentration (mean difference;
-34.0 mg/dl, P=0.0033). Deep sequencing of the fecal microbi-
ome revealed that the amount of Agathobaculum, Dorea (OTU
527923), Blautia, Ruminoccous, and Dorea (OTU 195044, OUT
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470168) were increased in patients who were improved fatty
liver.

Conclusions: The 12-week treatment of probiotics resulted in a
significant reduction of IHF and BMI in obese NAFLD patients.
Keywords: Probiotics, Non alcoholic fatty liver
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Non-Invasive Evaluation of Liver Fibrosis, Steatosis, and
Nonalcoholic Steatohepatitis in Biopsy-Proven NAFLD
Patients

Young-Sun Lee’, Ji Hoon Kim', Hee Sun Park’ In Hee Kim®,
Baek-hui Kim*, Chang Hee Lee®, Jong Eun Yeon', So Young
Kwon®, and Kwan Soo Byun'

'Department of Internal Medicine, Korea University College of Med-
icine, Seoul, Korea; “Department of Radiology, Konkuk University
School of Medicine, Seoul, Korea; 3Depar‘cment of Internal Medicine,
Chonbuk National University Medical School, Jeonju, Korea; 4Depar’c—
ment of Pathology, Korea University Guro Hospital, Korea University
College of Medicine, Seoul, Korea; SDepartment of Radiology, Korea
University Guro Hospital, Korea University College of Medicine, Seoul,
Korea; *Department of Internal Medicine, Konkuk University School
of Medicine, Seoul, Korea

Aims: Nonalcoholic fatty liver disease (NAFLD) is becoming a
major cause of chronic liver disease worldwide. In this broad
spectrum disease, the development of a non-invasive method is
urgently needed to identify more severe form of disease includ-
ing nonalcoholic steatosis and advanced fibrosis. In this study,
we compared hepatic fibrosis and steatosis using MR imaging
and transient elastography (TE) and tried to find non-invasive
diagnostic marker for NASH and advanced fibrosis.

Methods: This is a multicenter prospective study of patients
with biopsy-proven NAFLD. The patients were underwent lab-
oratory test, liver biopsy, MRI and TE 6 months before enroll-
ment. MRI examination included mDIXON, MR spectroscopy
(MRS), and MR elastography (MRE). TE measured liver stiffness
and controlled attenuation parameter (CAP).

Results: Ninety-four patients with biopsy-proven NAFLD pa-
tients were enrolled from October 2016 to March 2018. Mean
age and BMI were 51.29 + 13.38 years and 29.12 + 5.64 kg/
m?, respectively. Female was dominant (58, 61.7%) and other
co-morbidities were diabetes (n=37, 39.4%), hypertension
(n=39, 41.5%) and dyslipidemia (n=28, 29.8%). For diagnosis
of advanced fibrosis (stage 3-4), the AUROC of MRE tended
to be superior (0.844; 95% Cl, 0.748-0.915) comparing with
TE (0.787; 95% Cl, 0.683-0.870) (P=0.272). For diagnosis of
severe steatosis (stage 2-3), CAP (0.706; 95% Cl, 0.595-0.802)
showed lower AUROC compared with mDIXON (0.832; 95%
Cl, 0.733-0.905; P=0.027) and MRS (0.842; 95% Cl, 0.744-
0.913; P=0.029), respectively. Age, BMI, DM, dyslipidemia, AST,
platelet are associated with NASH in univariate. In multivariate
analysis AST, PLT, and MRE were significant factor for diagnosis
of NASH.

Conclusions: MRI (mMDIXON, MRS and MRE) tended to identify



more severe steatosis and fibrosis compared to TE in patients
with biopsy-proven NAFLD. AST, PLT, and MRE were significant
factor for diagnosis of NASH. Non-invasive modalities using
AST, platelet, and MRI could be potential tools for diagnosis of
NASH.

Keywords: NAFLD, NASH, MRI, Elastography
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Growth Differentiation Factor 15 Predicts Advanced Fi-
brosis in Biopsy-Proven Non-Alcoholic Fatty Liver Disease
Jimin Han', Bo Kyung Koo, Sung Hee Um**, Dong Soo Seo’, Sae
Kyung Joo', Jeong Mo Bae®, Jeong Hwan Park®, Mee Soo Chang®,
Jung Ho Kim”®, Jieun Lee', Won-Il Jeong®, Won Kim"
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ogy, Samsung Biomedical Research Institute, Sungkyunkwan Univer-
sity School of Medicine, Gyeonggi-do, Korea; *Department of Health
Sciences and Technology, Samsung Advanced Institute for Health Sci-
ences and Technology, Samsung Medical Center, Sungkyunkwan Uni-
versity, Seoul, Korea; *Department of Pathology, Seoul Metropolitan
Government Boramae Medical Center, Seoul National University Col-
lege of Medicine, Seoul, Korea; ‘Graduate School of Medical Science
and Engineering, Korea Advanced Institute of Science and Technolo-
gy, Daejeon, Korea

Aims: We explored whether growth differentiation factor 15
(GDF15) affects the histological severity of non-alcoholic fatty
liver disease (NAFLD) independent of insulin resistance.

Methods: In a biopsy-proven NAFLD cohort, we measured se-
rum GDF15 levels using enzyme-linked immunosorbent assays.
Results: Among 190 subjects (mean age, 53 + 14 years; men,
52.1%), 72 (men, 65.3%) and 78 (men, 44.9%) were diag-
nosed with biopsy-proven non-alcoholic fatty liver (NAFL) and
non-alcoholic steatohepatitis (NASH) respectively. GDF15 levels
were significantly higher in NASH patients than in controls
(P=.010) or NAFL patients (P=.001). Subjects with advanced
fibrosis (=F3) also showed higher GDF15 levels compared to
the others (F0-2; P<.001). Among NAFLD patients, the high-
est quartile of GDF15 levels was significantly associated with
a risk of advanced fibrosis even after adjustment for age,
gender, body mass index, smoking status, hypertension, dia-
betes, aspartate aminotransferase, platelet, albumin, insulin
resistance and low skeletal muscle mass (odds ratio, 4.27;
95% confidence interval, 1.04-17.63), but not with NASH risk.
GDF15 levels showed a significant positive correlation with
liver stiffness (Spearman’s p, .525; P<.001). Palmitate treat-
ment increased the GDF15 mRNA expression level significantly
in Kupffer cells, but not in hepatocytes. In LX-2 cells, GDF15
treatment resulted in enhanced expression of a-smooth muscle
actin and collagen 1, as well as phosphorylation of SMAD2 and
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SMAD3.

Conclusions: Our findings suggest that GDF15 may serve as a
novel biomarker of advanced fibrosis in NAFLD, thereby indicat-
ing the need for urgent anti-fibrotic pharmacotherapy.
Keywords: Fibrosis, Growth differentiation factor 15, Sarcope-
nia, SMAD
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Validation of Low Alanine Aminotransferase Cutoff for
Predicting Hepatocellular Carcinoma and Decompensat-
ed Hepatic Events

Jin Hwa Park, Dae Won Jun, Eun Jin Kim, Jae Ha Kim

Department Internal Medicine, Hanyang University School of Medi-
cine

Aims: Recently several guidelines have suggested true healthy
normal ALT are lower than commonly used cutoff value (<40
U/L). There is lack of longitudinal data whether such low ALT
cutoff can predict liver related morbidity. Here we investigated
the predictive power of low ALT cutoff values on liver-related
morbidity.

Methods: The National Health Insurance Service-National
Health Screening Cohort database was used obtaining a ran-
dom sample of 10% drawn from the 5.15 million qualified
NHIS persons aged between 40 and 79 out of general health
screening examinees. Conventional and low ALT cutoff values
ability to predict overall mortality, were compared using Ka-
plan-Meier, Cox Regression Model, and the Likelihood test.
Results: Total 338,216 subjects those who didn’t have previous
liver disease among 426,013 health screening examinees. Age
was 52.2+ 9.46 years and mean 9.83 years (9~10 years) were
followed up. During follow-up, there were 360 liver- related
deaths, 28,363 hepatic cancers and 1048 incidences of de-
compensated liver events. Higher ALT levels led to a significant
increase in liver-related mortality. Low ALT cutoff (<30 U/L in
male and <19 U/L in female) predict the risks of liver-related
mortality, hepatocellular carcinoma and decompensated liver
events after adjusting confounding factors using the Cox mod-
el. Optimal ALT cutoff point for liver-related mortality was 31.5
U/L in men, and 24.3 U/L in women, respectively. When these
low cutoff criteria were added to the prediction model using
likelihood ratio test, the prediction model’s ability to detect liv-
er-related mortality, hepatocellular carcinoma, and decompen-
sated liver events significantly increased.

Conclusions: Low cutoff values of ALT are effective in the pre-
diction of liver-related mortality, hepatocellular carcinoma, and
decompensated liver events.

Keywords: ALT, Mortality, HCC, Decompensated LC
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Prevalence of NAFLD in Asia: A Systematic Review and
Meta-Analysis of 195 Studies and 1,753,168 Subjects
from 13 Countries

Jie Li'?, Biyao Zou'", Hideki Fuijii’, Yee Hui Yeo', Fanpu Ji***, Dong
Hyun Lee"’, Yuemin Feng’, Xiaoyu Xie’, Wanhua Ren’ Qiang
Zhu’, Mindie H. Nguyen'
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and Hepatology, Osaka City Juso Hospital, Osaka, Japan; *Department
of Infectious Diseases, the Second Affiliated Hospital of Xi’ an Jiaotong
University, Xi'an, China; *Shaanxi Provincial Clinical Research Center
for Hepatic & Splenic Diseases, the Second Affiliated Hospital of Xi'an
Jiaotong University, Xi’an, China; “Division of Gastroenterology, De-
partment of Internal Medicine, Good Gang-An Hospital, Busan, Korea;
"Department of Gastroenterology, Shandong Provincial Hospital Affil-
iated to Shandong University, Jinan, Shandong, China

Aims: NAFLD is generally correlated with the obesity epidemic.
Asia is a heterogeneous region with varying socioeconomic
levels and obesity prevalence; therefore, our goal was to esti-
mate the prevalence of NAFLD in Asia through a meta-analytic
approach.

Methods: PubMed and EMBASE databases were searched
from 1989 to 2017 for relevant studies reporting NAFLD prev-
alence in Asia. All studies were reviewed by three independent
investigators. We used random-effects models to provide point
estimates with 95% confidence interval (Cl) of prevalence. Pub-
lication bias was assessed by Egger weighted regression Meth-
ods.

Table 1 NAFLD Prevalence in Asia Stratified by Country

Country No. of No. of Pooled 95% CI (%) I (%)
Studies  Patients Prevalence
(%)

Mainland, China 76 698,603 031 0.25-033 99.73%
South Korea 48 848,508 031 0.28-033 99.80%
Japan 19 57,208 0.24 0.21-0.28 99.08%
Taiwan, China 12 91,676 0.35 0.27-043 99.86%
Tran 10 30,291 0.36 0.31-041 98.67%
India 8 3938 028 0.21-035 96.50%
Hong Kong, China 6 3978 0.34 0.24-0.43 98.39%
Sri Lanka 5 8816 0.35 0.22-0.49 99.44%
Malaysia 3 2167 0.24 0.10-037 NA
Israel 2 539 031 0.27-035 NA
Pakistan 2 2732 0.15 0.13-0.16 NA
Bangladesh 1 110 0.44 0.34-0.53 NA
Saudi Arabia 1 1312 017 0.15-0.19 NA
Philippine 1 1102 012 0.10-0.14 NA
Singapore 1 188 040 0.33-048 NA
Overall* 195 1,753,168 031 0.29-0.32 99.72%

*with the Egger's test p-value of <0.001 for all.

Results: From the 2700 titles and abstracts reviewed, 195 pa-
pers from 13 countries met the inclusion criteria and included
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1,753,168 subjects. The overall pooled prevalence for NAFLD in
Asia was 31% (95% Cl: 29-32). Individual country prevalence
was shown in Table 1. In countries with more than 3 studies,
the lowest prevalence was seen in Japan (24%, 95% Cl: 21-28)
and the highest in Iran (36%, 95%CI| 31-41). Notably, pooled
prevalence from studies with sample <1,000 subjects was much
higher (34%, 95% Cl: 31-38, 45 studies, n=23,857) than esti-
mate from larger studies (=1,000 subjects) (30%, 95% ClI: 28-
31, 150 studies, n=172,9311). By sub-regions within Asia (Table
2), there was significant regional differences (P<0.01) with the
highest NAFLD prevalence seen in West Asia (33%, 95% Cl:
28-39, 13 studies, n=32,142) and the lowest in Southeast Asia
(24%, 95% Cl: 15-33, 5 studies, n=3457). By country income
levels, NAFLD prevalence was 30% (95% Cl: 29-32, 89 studies,
n=1,005,409) for high-income countries and 31% (95% Cl:
29-33, 106 studies, n=747,759) for middle-income countries
(P<0.63).

Table 2 NAFLD Prevalence in Asia Stratified by sub-regions within Asia

Sub-Regions within Asia No. of No. of Pooled 95% CI I (%)

Studies Patients Prevalence (%0)

(%)

East Asia 161 1,701,973 031 0.29-032 58.75%
China[Mat can, Hong
Kong], South Korea, Japan
South Asia 16 15,596 030 0.22-037 99.13%
India, Sri Lanka, Pakistan,
Bangladesh
West Asia 13 32,142 033 0.28-039 98.92%
Iran, Israel, Saudi Arabia
Southeast Asia 5 3457 0.24 0.15-033 87.65%
Malaysia, Philippine, Singapore

Conclusions: Overall NAFLD prevalence in Asia is 31% similar
to Western countries and by country-income levels within Asia
but varies by some sub-regions or Asia with the highest preva-
lence in West Asia (33%).

Keywords: NAFLD, Prevalence, Asia, Meta-analysis

The Change of Skeletal Muscle Mass Is Associated with
Hepatic Steatosis in Non-Alcoholic Fatty Liver Disease

Do Seon Song, U Im Chang, Seong Woo Go, Jeong Won Jang, Si
Hyun Bae, Seung Kew Yoon, Jin Mo Yang

Department of Internal Medicine, College of Medicine, The Catholic
University of Korea

Aims: We aimed to investigate the association between the
change of muscle mass and change of fibrosis and steatosis in
NAFLD patients.

Methods: We analyzed 2,893 NAFLD subjects who had health
check-up more than twice in St. Vincent's Hospital between
November 2009 and December 2017. NAFLD was diagnosed
by ultrasound, and appendicular muscle mass (ASM) was as-
sessed by Inbody 720, and Sarcopenia index was calculated as
ASM divided by weight (SI%) and ASM divided by body mass
index (SI-BMI). Non-invasive markers were used to evaluate the




severity of hepatic fibrosis and steatosis; NAFLD fibrosis score
(NFS), Fibrosis-4 (Fib-4) score, and Forn’s index for fibrosis, and
hepatic steatosis index (HSI) and fatty liver index (FLI) for steato-
sis.

Results: The mean age was 47.3+10.4 years, and 1956 sub-
jects (67.6%) were male. Diabetes, hypertension, metabolic
syndrome were more prevalent in sarcopenic subjects (P<0.01),
and non-invasive fibrosis and steatosis markers were higher in
sarcopenic subjects (P<0.01). The mean interval between two
health check-up was 39.8+21.9 months. There was no signifi-
cant association between the change of NFS, Fib-4, and Forn’s
index and the change of SI% and SI-BMI (all P>0.1). However,
the changes of HIS and FLI were significantly associated with
the change of SI% and SI-BMI (all P<0.01). Multivariate logistic
analysis demonstrated the independent association between
the change of skeletal muscle mass and the changes of non-in-
vasive steatosis markers after adjusting for other confounding
factors (all P<0.001). However, the changes of non-invasive
fibrosis markers did not show an independent association with
the change of appendicular muscle mass after adjusting for
other confounders (all P~0.1)

Conclusions: The change of muscle mass is strongly associated
with the change of hepatic steatosis, but not the change of fi-
brosis.

Keywords: Sarcopenia, Nonalcoholic fatty liver disease, Fibro-
sis, Steatosis
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Liver Fibrosis Is Associated with Risk for Colorectal Ade-
noma in Patients with Non-Alcoholic Fatty Liver Disease

Min Cheol Kim, Jung Gil Park, Byung Ik Jang, Heon Ju Lee

Department of Internal Medicine, Yeungnam University College of
Medicine

Aims: Non-alcoholic fatty liver disease (NAFLD) is associated
with risks for developing colorectal adenoma, which is related
to various metabolic factors. However, studies on the risks of
developing colorectal adenoma according to the severity of
NAFLD are still limited. This study aimed to evaluate the asso-
ciation between advanced fibrosis in NAFLD and the risk for
colorectal adenoma.

Methods: We retrospectively analyzed the data of 6,332 adults
who underwent abdominal ultrasound and first-time colonos-
copy on the same day in a health screening program at Yeun-
gnam University Hospital from September 2009 to June 2017.
NAFLD was diagnosed using abdominal ultrasound. We evalu-
ated the presence of advanced fibrosis in NAFLD using various
non-invasive score, which also analyzed the detection rate of
colorectal adenoma according to the presence of advanced fi-
brosis in the subjects with NAFLD.

Results: The subjects with NAFLD had a higher prevalence of
colorectal adenoma, advanced adenoma, and multiple adeno-
mas. In the multivariate analysis adjusting for demographic and
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metabolic factors, NAFLD was an independent risk factor for
colorectal adenoma (adjusted odds ratio [OR], 1.15; 95% con-
fidence interval [Cl], 1.02-1.30), advanced adenoma (adjusted
OR, 1.50; 95% Cl, 1.12-2.01), and multiple adenomas (adjusted
OR, 1.32; 95% Cl, 1.01-1.73). When NAFLD was further strat-
ified on the basis of the stage of fibrosis using the non-invasive
score models, the subjects with NAFLD and advanced fibrosis
had a significantly higher risk for colorectal adenoma, advanced
adenoma, and multiple adenomas than those with NAFLD
without advanced fibrosis.

Conclusions: NAFLD with advanced fibrosis is an independent
risk factor for colorectal adenoma compared with NAFLD with-
out advanced fibrosis.

Keywords: Liver fibrosis, Non-alcoholic fatty liver disease, Col-
orectal adenoma
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Improvement of Nonalcoholic Fatty Liver Disease Reduc-
es the Risk of Incidence of Type 2 Diabetes Mellitus
Hyo Jung Cho, Gil Ho Lee, So Young Yoon, Min Jae Yang, Jae

Chul Hwang, Jin Hong Kim, Jae Youn Cheong, Sung Won Cho,
Soon Sun Kim

Department of Gastroenterology, Ajou University School of Medicine,
Suwon, South Korea

Aims: There is little evidence about the effect on risk of diabe-
tes mellitus (DM) development according to change in nonalco-
holic fatty liver disease (NAFLD) status over time. We attempted
to analyze the DM risk according to change in NAFLD status.
Methods: A total of 10,141 individuals for whom routine
healthcare assessment was performed were reviewed, and
2,816 subjects were included. NAFLD was assessed using ab-
dominal ultrasonography and fatty liver index. The included
subjects were categorized into four groups according to chang-
es in NAFLD status over time: persistent NAFLD, resolved NA-
FLD, incident NAFLD, and never NAFLD groups.

Results: Subjects were categorized according to change in NA-
FLD status as follows: 702 subjects into the persistent NAFLD
group, 157 subjects into the resolved NAFLD group, 505 sub-
jects into the incident NAFLD group, and 1,452 subjects into
the never NAFLD group. Multivariate Cox regression analysis
revealed that in addition to old age, higher fasting plasma glu-
cose, and higher alanine aminotransferase level, incident NA-
FLD (hazard ratio = 1.94, 95% confidence interval = 1.08-3.49,
P=0.027) and persistent NAFLD (hazard ratio = 3.76, 95% con-
fidence interval = 2.16-6.55, P<0.001) were independent risk
factors for predicting DM development, whereas the risk of re-
solved NAFLD was not significantly different from that of never
NAFLD. fatty liver index could reproduce the result acquired by
ultrasonography.

Conclusions: This study demonstrated that future DM risk
could be influenced by changes in NAFLD status over time. Res-
olution of NAFLD could reduce the risk of future DM develop-
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ment, while the development of new NAFLD could increase the
risk of DM development.

Keywords: Non-alcoholic fatty liver disease, Diabetes mellitus,
Ultrasonography, Fatty liver index
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Noninvasive Prediction of the Presence and Severity of
Nonalcoholic Fatty Liver Disease in Korean Patients with
Chronic Kidney Disease: A Validation Study

Hwi Young Kim', Dong-Ryeol Ryu? Hye Ah Lee?, Jin Sil Kim®*,
Jeong Kyong Lee*, Tae Hun Kim', and Kwon Yoo'

'Division of Gastroenterology and Hepatology, Department of Inter-
nal Medicine, College of Medicine, Ewha Womans University, Seoul,
Korea; °Division of Nephrology, Department of Internal Medicine,
College of Medicine, Ewha Womans University, Seoul, Korea; 3Clinical
Trial Center, Ewha Womans University Mokdong Hospital, Seoul,
Korea; “Department of Radiology, College of Medicine, Ewha Womans
University, Seoul, Korea

Aims: Data on the clinical characteristics of nonalcoholic fatty
liver disease (NAFLD) in patients with chronic kidney disease
(CKD) are scarce. We aimed to investigate clinical features and
risk factors of NAFLD using noninvasive serum markers in pa-
tients with CKD, and attempted temporal validation.

Methods: In this in-hospital retrospective cohort study, a total
of 819 consecutive patients with CKD were enrolled between
January 2011 and December 2016. Diagnostic performance of
serum markers was evaluated in terms of the prediction of the
presence of NAFLD on ultrasound, and disease severity was as-
sessed using noninvasive fibrosis markers in the training cohort
(2011-2014, n=567). Performance of noninvasive prediction
for NAFLD was further assessed in the validation cohort (2015-
2016, n=252).

Results: In the training cohort, NAFLD was observed in 89 pa-
tients (15.7%). Mean body mass index (BMI) was 24.6 kg/m?,
and median eGFR was 28.0 ml/min. Patients were categorized
according to their eGFR as follows: G3a (45-59 ml/min), 102
(18.0%); G3b (30-44 ml/min), 165 (29.1%), G4 (15-29 ml/
min), 139 (24.5%); G5 (<15 ml/min), 161 (28.4%). Predictors
for the presence of NAFLD from multivariate logistic regression
analysis included higher values of BMI (odds ratio (OR), 3.247;
95% confidence interval (Cl), 1.849-5.703), hemoglobin (OR,
1.247; 95% Cl, 1.084-1.434), serum ALT (OR, 1.644; 95%
Cl, 1.034-2.616), eGFR (OR, 3.538; 95% Cl, 1.801-6.948),
and triglycerides and glucose (TyG) index (OR, 4.903; 95% CI,
3.046-7.893).(all P<0.05) A prediction model for the presence
of NAFLD was derived based on these variable; (-21.0935 +
0.2204 * hemoglobin + 1.590 * TyG + 0.4974 * Log (ALT) +
1.263 * eGFR category (3.1=1; 3.2, 4, 5 =0) + 1.1779 * BMI
category (1 if BMI=25; 0 if BMI<25). Using the cut-off value
of 0.146, AUC for the prediction of NAFLD was 0.850 (95%
Cl, 0.803-0.897). In patients with NAFLD, the only predictor
of higher BARD score (>2) was TyG index (OR, 3.289 (95% Cl,
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1.229 - 8.801); P=0.018). In the validation cohort, NAFLD was
observed in 51 patients (20.2%). mean BMI was 25.4 kg/m?,
and median eGFR was 36.0 ml/min. Patients were categorized
according to their eGFR as follows: G3a, 70 (27.8%); G3b, 89
(35.3%), G4, 62 (24.6%); G5, 31 (12.3%). Using the same pre-
diction model and the cut-off value, AUC=0.842. For all CKD
patients with NAFLD (n=140), significant risk factors for disease
severity included higher ALT (OR, 4.620; 95% Cl, 2.117-10.084;
P=0.001) and bilirubin (OR, 2.801; 95% Cl, 1.040-7.538;
P=0.042) for APRI, and higher bilirubin (OR, 2.747; 95% Cl,
1.189-6.347; P=0.018) for FIB-4, respectively.

Conclusions: Prevalence of NAFLD in patients with CKD was
comparable to that of general population, which increased over
time in our temporal validation. Our model using BMI, renal
function, TyG, ALT and hemoglobin accurately predicted the
presence of NAFLD, which requires further validation.
Keywords: Chronic kidney disease, Nonalcoholic fatty liver dis-
ease, Noninvasive markers, Prediction model
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Sarcopenia Is Associated with Advanced Liver Fibrosis in
Patients with Non-Alcoholic Fatty Liver Disease

Min Kyu Kang, Jung Gil Park, Min Cheol Kim, Heon Ju Lee

Department of Internal Medicine, College of Medicine, Yeungnam
University

Aims: Sarcopenia has been known to increase risk of non-al-
coholic fatty liver diseases (NAFLD). However, there are limited
studies in relationship between sarcopenia and advanced fi-
brosis in large population. We aimed to investigate association
between sarcopenia and advanced liver fibrosis in patients with
NAFLD.

Methods: A total of 53704 subjects were enrolled the study
to be analyzed in single healthcare center. Fatty liver and ap-
pendicular skeletal muscle mass (ASM) was diagnosed by ul-
trasound and bio-impedance analysis, respectively. Sarcopenia
was defined as two criteria using an ASM/body weight (sarco-
penia.y, %) and ASM/body mass index (BMI) (sarcopenia.gy),
respectively. The stage of liver fibrosis is assessed by non-in-
vasive scoring model including NAFLD fibrosis score (NFS) and
Fibrosis-4 (FIB-4) index, which was determined as the both low
and high cut-off value (COV).

Results: Of 10711 patients with NAFLD, 1389 (13.0%) were
diagnosed with sarcopenia. The scarcopenic patients were old-
er (47.7 vs. 49.1 years, P=0.001), had lower BMI (24.4 vs. 20.4
kg/m2, P=0.000) and waist circumference (82.1 vs. 72.6 cm,
P=0.000) compared to non-sarcopenic patients. Regardless of
the classified sarcopenia based on body weight or BMI, pres-
ence of sarcopenia was independent risk factor for advanced
liver fibrosis, which is assessed by low cut-off value for FIB-4
index (Adjusted for metabolic and lipid profiles and sex, ORs =
1.27 to 2.01, all Ps < 0.05). In addition, regardless of the clas-
sified sarcopenia based on body weight or BMI, presence of



sarcopenia was also independent risk factor for advanced liver
fibrosis, which is assessed by both COVs of NFS (Adjusted for
obesity and hypertension, lipid profile, and sex, ORs = 1.65 to
2.68, P<0.01 in low COV group, ORs = 2.03 to 3.12, P=0.002
in high-COV group, respectively).

Conclusions: Sarcopenia is an independent risk factor for ad-
vanced liver fibrosis in patients with NAFLD.

Keywords: Sarcopenia, Non-alcoholic fatty liver disease, Liver
fibrosis, Body mass index
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Late Presentation of Hepatitis B among Patients with
Newly Diagnosed Hepatocellular Carcinoma: A National
Cohort Study

Dong Hyun Sinn"*, Danbee Kang”*, Minwoong Kang’, Seung
Woon Paik’, Eliseo Guallar**, Juhee Cho***', Geum-Youn Gwak™"'
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Aims: As effective and well tolerated treatments for hepatitis
B are available, early identification of patients with hepatitis B
could effectively decrease burden from hepatitis B. Recently, a
consensus definition of late presentation of chronic viral hepa-
titis for medical care has been suggested, to help quantify the
proportion of patients missing timely diagnosis and treatment.
Yet, clinical implications at the population level are largely un-
explored.

Methods: We used person-level longitudinal National Health
Insurance Service-National Sample Cohort registration and
claims: data collected between January 1, 2002 and December
31, 2013. From this cohort, we identified newly-diagnosed
hepatitis B related hepatocellular carcinoma (HCC) patients,
and classified patients into ‘late presentation of hepatitis B’,
who were diagnosed with HCC without a prior clinic visit for
hepatitis B, “regular” or “irregular” visit, who were diagnosed
with HCC who had regular or irregular pattern of outpatient
clinic visits for hepatitis B before HCC diagnosis.

Results: Over the years, the proportion of patients with late
presentation decreased from 50.8% in 2003 to 23.1% in 2013.
In multivariable analysis compared with patients in the regular
visits group, patients with late presentation were more likely
to be younger and to be in lower income percentiles. After ad-
justing for age, sex, year of HCC diagnosis, income percentile,
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and initial treatment, the hazard ratios (95% confidence in-
tervals) for all-cause mortality comparing the late presentation
and irregular visits groups to the regular visits group were 1.76
(1.42-2.18) and 1.31 (1.06-1.61), respectively.

Condlusions: In this nationally representative population-based
study, timely diagnosis and treatment was suboptimal at the
population level up to recent years. More precise and inten-
sive strategies to minimize late presentation for hepatitis B is
needed, with a special attention to younger people and lower
income levels.

Keywords: Hepatitis B, Hepatocellular carcinoma, Late presen-
tation, Mortality
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A MoRAL Score Utilizing Serum Tumor Markers Provides
Refined Prognostication of Patients with Hepatocellular
Carcinoma after Curative Resection: Data from 662 Con-
secutive Patients

Hyo Young Lee', Yun Bin Lee', Jeong-Hoon Lee’, Sungwon
Chung', Minseok Albert Kim', Sun Woong Kim', Jun Sik Yoon',
Young Chang’, Eun Ju Cho’, Su Jong Yu', Nam-Joon Yi?, Yoon Jun
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National University College of Medicine, Seoul, Korea; 2Department of
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Aims: We recently developed and validated a MoRAL score (=11
x VPIVKA + 2 x JAFP) that can predict the risk of hepatocellular
carcinoma (HCC) recurrence after living-donor liver transplan-
tation (LDLT) regardless of tumor size and number, which may
reflect tumor cell biology. Patients with a low MoRAL score (<
314.8) showed excellent treatment outcomes after LDLT, even
though they are beyond the Milan criteria. We investigated
whether a MoRAL score is a predictor of HCC recurrence and
mortality after curative hepatic resection.

Methods: A total of 662 consecutive patients who underwent
curative resection for HCC of BCLC stage 0-B between 2006
and 2013 at a single tertiary referral center were included.
Primary and secondary endpoints were recurrence-free survival
(RFS) and overall survival (OS), respectively.

Results: During a median observation period of 68.8
months, 326 (49.2%) patients experienced tumor recurrence
and 59 (8.9%) died. In multivariable analysis, high MoRAL
score (>314.8) was an independent risk factor of both recur-
rence (adjusted hazard ratio [aHR]=1.61, 95% confidence
interval [Cl]=1.22-2.12, P=0.001) and death (aHR=2.62, 95%
Cl=1.49-4.59, P=0.001). The presence of cirrhosis was an-
other independent prognostic factor for RFS (aHR=1.76, 95%
Cl=1.38-2.24, P<0.001) and OS (aHR=1.82, 95% Cl=1.06—
3.14, P=0.031). When patients were stratified into four groups
as low-MoRAL/no-cirrhosis, low-MoRAL/cirrhosis, high-MoRAL/
no-cirrhosis, or high-MoRAL/cirrhosis; the RFS (Figure 1A) and
OS (Figure 1B) significantly differed among strata (all P<0.001).
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Median RFSs of the high-MoRAL/LC, the low-MoRAL/LC, and
the high-MoRAL/no-LC groups were 20.4, 41.8, and 53.2
months, respectively; while the low-MoRAL/no-LC group did
not reach median RFS. A MoRAL score showed significant asso-
ciation to hypermetabolism on positron emission tomography
(P<0.001, chi-squared test for trend) and cytokeratin 19-positiv-
ity in tumor tissue (P=0.003, Pearson chi-square), which reflect
aggressive tumor cell biology.

Figure

1A 18

Recurrence-fras survival rate (4

Follow-up fpears)

Concdlusions: A MoRAL score was an independent predictor of
tumor recurrence and mortality after curative resection of HCC
regardless of tumor size and number and reflects tumor biolo-
gy. Combination of MoRAL score and the presence of cirrhosis
might be utilized as an accurate prediction model.

Keywords: Hepatocellular carcinoma, MoRAL score, Recur-
rence-free survival, Overall survival

A Phase 1 Study Using Autologous Natural Killer Cells in
Patients with HAIC-Hepatocellular Carcinoma

Sung Bum Cho', Chung Hwan Jun’, Sung Kyu Choi', Woo Kyun
Bae’, Je Jung Lee’, Yang Jun Kang®, Cheol Kyun Cho*, Yang Seok
Ko*

Departement of Hepatology' and Hematology-Oncology” of Internal
Medicine; Department of Radiology’, Department of Surgery”, Chon-
nam National University Medical School, Gwangju, Korea

Aims: Natural killer (NK) cell-based immunotherapy has recently
been tried with advances of understanding the role of immune
defense against hepatocellular carcinoma (HCC). To improve
NK cells therapy, we focused to increasing delivery of NK cells
and synergic effect combined with hepatic arterial infusion che-
motherapy (HAIC).

Methods: We did a prospective, open label, phase 1 trial of the
safety and efficacy of autologous NK cells through hepatic arte-
rial infusion as sequential therapy after HAIC in advanced HCC
patients. Between March 2016 and July 2017, 11 patients
were included who showed favorable response more than sta-
ble disease (SD) after 2 sessions of HAIC in advanced HCC pa-
tients with child A. A total 4 sessions of HAIC were performed
the protocols of infusion of cisplatin (25/m”) and 5-fluorouracil
(750/m?) for 4 days every 3-4 weeks interval. The peripheral
blood mononuclear cells of patients by leukapheresis were ob-

30 June 14-16,2018 | Grand Hyatt Incheon, Korea

tained after 3" HAIC and NK cells were expanded for 2 weeks
under Current Good Manufacturing Practices (cGMP). Patients
received planned dosage of NK cells through chemoport into
hepatic artery for 5 days after 4" HAIC (3 patients; 2.5x10°, 3
patients; 5x10% 5 patients; injection of 10x10® NK cells). The
primary end point was safety of NK cell injection; secondary
endpoint included objective response rate (modified Response
Evaluation Criteria In Solid Tumors), time to progression, dura-
tion of response and immunologic efficacy.

Screen- Leuka- NK cell Injection
ing pheresis Total 5 times
1 j =SD 1
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Figure 1. Protocol of hepatic arterial infusion chemotherapy and Vax-NK cell therapy
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Figure 2. Characteristics of autologous Vax-NK cells
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Figure 3. NK cell activity analysis in peripheral blood after NK cell infusion through hepatic artery

Results: Any adverse events of NK cells injection were none
according to dosage. An objective response was observed in 7
patients (63.6%) included three complete responses and four
partial responses. Stable disease was observed in 2 patients and
progressive disease was in 2 patients and thus disease control
rate was 81.8%. The mean duration of time to progression
was 9.7+£5.3 month and duration of response without chemo-
therapy was 6.1+5.2 month. The newly metastatic lesion was
occurred in 3 patents (27.2%; lymph node 1 patients, Lung 2
patients). Two patients were died by tumor progression and
others were still alive. The increasing immunologic response
was observed in 5 patients (55 %) to evaluate cytotoxicity and
NK cell proportion of peripheral mononuclear cells after NK cell



injection.

Conclusions: The HAIC and NK cells immunotherapy is safe
and effective treatment in the advance HCC patient with favor-
able liver function. The additional studies are urgently required
to establish the new novel treatment.

Keywords: Natural Killer Cell, Hepatic arterial infusion chemo-
therapy, Hepatocellular carcinoma, Immunotherapy
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Adjuvant Cytokine-Induced Killer Cell Immunotherapy
for Hepatocellular Carcinoma: A Real-World Experience
from Two Large-Volume Centers in Korea
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Aims: Several randomized controlled trials have shown that ad-
juvant immunotherapy with autologous cytokine-induced killer
(CIK) cells prolongs recurrence-free survival (RFS) after curative
treatment for hepatocellular carcinoma (HCC). We investigated
the efficacy of adjuvant immunotherapy with activated CIK cells
in real-world clinical practice.

Methods: A total of 370 patients with stage | or II HCC who
underwent curative surgical resection or radiofrequency ab-
lation at Seoul National University Hospital or Samsung Seoul
Medical Center were included in this study. Among them, 71
patients received CIK cell immunotherapy after curative treat-
ment and 299 patients did not. Propensity score matching with
a 1:1 ratio was conducted to avoid possible bias and 64 pairs of
matched patients were generated. The primary endpoint was
RFS and secondary endpoints included overall survival.

Results: After a propensity score matching, there was no statis-
tical difference in variables including treatment modalities, HCC
stage, presence of cirrhosis, alpha-fetoprotein level between
the two groups. The median follow-up duration was 16.0
months (interquartile range, 7.8 — 27.0). The immunotherapy
group did not reach median RFS and the control group showed
33.5 months of median RFS (P=0.001 by log-rank test). CIK
cell adjuvant therapy reduced the risk of tumor recurrence or
death by 65% (hazard ratio [HR], 0.35; 95% confidence inter-
val [Cl], 0.18-0.68, P=0.002, Figure 1). No patient (0%) in the
immunotherapy group and 5 patients (7.8%) in the control
group died during the study period. However, the difference in
OS between two groups failed to reach statistical significance
(P=0.060 by Firth’s method, Figure 2). Multivariable Cox regres-
sion analysis showed that immunotherapy was an independent
predictor for HCC recurrence (adjusted HR, 0.16; 95% ClI,
0.04-0.65; P=0.010).
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Conclusions: The adjuvant immunotherapy with autologous
CIK cells prolongs RFS in patients with HCC after curative ther-
apy in a real-world setting.
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Hepatic Safety and Biomarker Assessments in
Sorafenib-Experienced Patients with Advanced Hepa-
tocellular Carcinoma Treated with Nivolumab in the
CheckMate-040 Study
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Aims: Nivolumab (NIVO) is a fully human anti-PD-1 IgG4 mAb
that demonstrated durable responses, manageable safety,
and long-term survival in pts with advanced HCC (aHCC) in
CheckMate-040 (EI-Khoueiry AB et al. Lancet 2017). Here
we present updated hepatic safety and biomarker analyses in
sorafenib-experienced (sor-exp) pts in CheckMate-040.
Methods: Sor-exp pts with or without chronic viral hepatitis
received NIVO 3 mg/kg Q2W. Primary endpoint was objective
response rate (ORR) reported by blinded independent central
review using RECIST v1.1. Secondary endpoints included overall
survival (OS), disease control rate (DCR), and safety. Exploratory
analyses of on-treatment HCV and HBV viral kinetics and al-
pha-fetoprotein (AFP) levels were performed.

Results: Median duration of follow-up was 14.9 mo. Baseline
Child-Pugh scores of 5 or 6 and extrahepatic metastases were
observed in 99% and 71% of pts, respectively. The ORR with
NIVO was 14%; the DCR was 56%; median OS was 15.6 mo.
Any-grade and grade 3-4 hepatic treatment-related AEs (TRAES)
occurred in 12 (8%) and 5 (3%) pts, respectively; 100% of grade
3-4 hepatic TRAEs resolved. Frequencies of grade 3-4 treat-
ment-related ALT/AST elevations were 2%-3%. No drug-related
deaths due to hepatic AEs occurred, and no new safety signals
were observed. AFP levels at baseline were not associated with
response; however, AFP levels in responders appeared to de-
crease on treatment. Updated data will be presented.
Conclusions: NIVO demonstrated long-term survival and ob-
jective responses across etiologies and manageable overall and
hepatic safety profile in aHCC. Responses occurred irrespective
of baseline AFP levels, and AFP declines were associated with
response.

Keywords: Hepatocellular carcinoma, Nivolumab, Immune
checkpoing inhibition, PD-1 inhibitor

China; *Department of General Surgery, Liuyang People’s Hospital,
China; “Department of General Surgery, Ziyang First People’s Hospital,
China

Aims: According to the BCLC treatment guidelines, surgery
does not be recommended for intermediate/advanced he-
patocellular carcinoma (HCC). In real world, however, liver
resections are often performed in patients with intermediate/
advanced but resectable HCC, especially in the East.

Methods: We retrospectively evaluated multicentric data of
1,325 patients newly diagnosed with intermediate/advanced
HCC who underwent curative resection. We randomly divided
the subjects into development (n = 875) and validation (n =
450) samples. Multivariate Cox proportional hazards models
were developed and separately validated on the basis of pa-
tients' clinicopathological variables assessed for associations
with 1-year recurrence and 3-year mortality. The discriminatory
accuracy of these models was compared with convention-
al tools by analyzing receiver operating characteristic (ROC)
curves.

Results: He statistical nomograms built based on performance
status, Child-Pugh grade, portal hypertension, preoperative
alpha-fetoprotein level, tumor rupture, largest tumor diameter,
tumor number, macrovascular and microvascular invasion, and
satellites had good calibration and discriminatory abilities, with
c-indices of 0.70 (1-year recurrence) and 0.68 (3-year survival),
respectively. These models showed satisfactory goodness-of-fit
and discrimination abilities in the validation cohort (c-index, 0.68
for 1-year recurrence and 0.69 for 3-year survival). The areas
under the ROC curve using these nomograms exceeded those
of traditional staging systems, indicating superior discriminatory
capability (c-indices, 0.60-0.63 and 0.56-0.62, respectively).
Conclusions: Our proposed online nomograms, which present
graphically postoperative prognostic models for recurrence and
survival in patients with intermediate/advanced but resectable
HCC, offer valuable guidance to surgeons and hepatologists for
individually predicting survival benefits from surgery and plan-
ning recurrence surveillance and adjuvant therapy.

Development and Validation of Nomograms to Provide
Individualized Predictions of Survival Benefits from Sur-
gery in Patients with Intermediate/Advanced Hepatocel-
lular Carcinoma

Wen-Tao YAN'?, Jia-He WANG'?, Ming-Da WANG', Zheng
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WANG’®, Ting-Hao CHEN®, Tian YANG"

'Department of Hepatobiliary Surgery, Eastern Hepatobiliary Surgery
Hospital of Second Military Medical University, China; “Department of
Clinical Medicine, Second Military Medical University, China; *Depart-
ment of Hepatobiliary Surgery, Pu'er People’s Hospital, China; “The
First Department of General Surgery, The Fourth Hospital of Harbin,
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Alcohol, Smoking and Overweight as Risk Factors of He-
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Aims: Heavy alcohol consumption, smoking and obesity have
come to be epidemiologically recognized as causes of hepa-
tocellular carcinoma (HCC). It is uncertain whether these risk
factors would increase the risk of HCC in patients with chronic
hepatitis B (CHB). The aim of this study is to identify prognostic
effects of such habitual or metabolic risk factors on HCC occur-
rence in CHB patients under effective antiviral treatment.
Methods: This study from an endemic area retrospectively
included 2,892 CHB patients aged =40 years who started pri-
mary or rescue antiviral therapy with entecavir or tenofovir be-
tween 2007 and 2015, and continued the therapy for at least
6 months (mean age, 52+8 years; 1,778 males; 426 with a his-
tory of heavy alcohol consumption (> 280 g/wk for males and
> 140 g/wk for females), 887 with smoking history, 1,717 with
high body mass index (> 23 kg/m?), 686 with cirrhosis; 1373
with HBeAg-positive CHB; and 2468 with Child-Pugh class A).
No patients had a previous history of HCC or decompensated
liver function. We measured incidence rates of HCC according
to the non-hepatic factors such as alcohol, smoking and over-
weight, and examined their individual and combined effects on
HCC development.

Results: A total of 324 HCC cases were newly identified during
a median follow-up of 4.8 years (13,542 person-years). The
overall HCC incidence rate was 2.39 (2.15-2.66) per 100 per-
son-years of observation. The annual risk of developing HCC
was significantly higher in sets with heavy alcohol consumption
(4.17% vs. 2.42%); smoking history (4.36% vs. 2.20%) and
overweight (2.78% vs. 1.86%; Ps<0.05). Multivariate Cox
analysis revealed that heavy drinking, ever-smoker, overweight,
male gender, older age, previous antiviral treatment, lower HBV
DNA, ALT, platelet count and albumin in blood were signifi-
cantly associated with HCC development (hazard ratios 1.39,
1.61, 1.53, 1.75, 1.06, 0.57, 0.94, 0.997, 0.992, and 0.73,
respectively; Ps<0.05). There was no difference in the stage of
HCC initially detected across patients with the following 3 risk
factors: alcohol-drinking, smoking, and overweight (P=NS). The
cumulative incidence of HCC at 5 and 10 years was 11.0%
and 21.4%, respectively for the entire patients, and 8.7% vs.
10.7% vs. 16.0%; and 15.3% vs. 22.6% vs 32.9%, respec-
tively for patients without the 3 risk factors (n=792), patients
with one of them (n=1037), patients with two or three of them
(n=402; Ps<0.05).

Concdlusions: Our data showed that alcohol-drinking, smoking
and overweight were independently and more strongly when
combined associated with a significant risk for HCC in antivi-
rals-treated CHB patients. Educating patients to quit drinking
and smoking and to reduce their weight may help to prevent
HCC and further improve survival in such patients.

Keywords: Acohol, Smoking, Obesity, Hepatitis B
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Association of Preemptive Anti-HBV Therapy with Im-
proved Long-Term Survival in Patients with Hepatocellu-
lar Carcinoma Undergoing Transarterial Therapy

Jeong Won Jang"?, Sun Hong Yoo'?, Seawon Hwang"?, Pil Soo
Sung'?, Sung Won Lee'?, Jung Hyun Kwon"?, Soon Woo Nam"?,
Si Hyun Bae'?, Jong Young Choi'?, Seung Kew Yoon"”
'Department of Internal Medicine, College of Medicine, The Catholic
University of Korea, Seoul, Korea; “The Catholic University Liver Re-
search Center

Aims: The effect of preemptive antiviral therapy (AVT) on sur-
vival in patients with hepatitis B virus (HBV)-related hepatocel-
lular carcinoma (HCC) remains unknown. The study aimed to
determine whether preemptive AVT can allow improved long-
term survival in patients undergoing transartieral therapy.
Methods: A total of 2546 newly diagnosed HBV-related HCC
patients treated with transarterial therapy as initial therapy be-
tween 2000 and 2016 were screened for the analysis of two
groups based on preemptive use of antivirals. Patients who had
co-existing other diseases, previous AVT, and other treatment
options within 2 years of transarterial therapy were excluded.
Treatment effects were analyzed using propensity score (PS)
matching (1:1) separately for the entire cohort and each sub-
group. The primary endpoint was overall survival. For patients
initiating antivirals, analyses were done on an intention-to-treat
basis.

Results: Overall, 1547 patients met the inclusion criteria and
1286 were PS-matched for the two groups. Mean follow-up
duration was 32.0 £ 36.6 months. In the entire unmatched
cohort, patients receiving preemptive AVT survived significantly
longer than those not, with the 10-year survival rates of 26.8%
vs. 9.6%, respectively (P<0.001). Among AVT-untreated pa-
tients, high baseline HBV viremia and HBV reactivation during
treatment were significantly associated with shorter survival,
but these effects were not observed when analyzed together
with AVT-treated patients. Regarding the types of antivirals,
survival was significantly longer in patients receiving high-po-
tency than low-potency antivirals. In the PS-matched cohort,
the preemptive-AVT group survived significantly longer than
the non-preemptive group. Preemptive AVT remained an inde-
pendent factor for survival. Multivariable stratified analysis fur-
ther verified the association of preemptive AVT with decreased
risk of mortality in all patient subgroups. Sensitivity analyses
also confirmed the estimated treatment effect in each matched
subgroup stratified by tumor stage and baseline viremia status.
Conclusions: Preemptive AVT is associated with significantly
improved long-term survival among patients undergoing tran-
sarterial therapy. High-potency antivirals are best indicated for
this approach.

Keywords: Hepatitis B virus, Antiviral agents, Liver cancer, Sur-
vival
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Differential Effect of Hepatitis B Viral Suppression on
Hepatocellular Carcinoma Development According to
the Phase of Initial Antiviral Treatment: A Multicenter
Study

Young Chang, Jeong-Hoon Lee,” Sung Won Chung, Minseok
Albert Kim, Sun Woong Kim, Hyo Young Lee, Junsik Yoon, Yun
Bin Lee, Eun Ju Cho, Su Jong Yu, Yoon Jun Kim, Jung-Hwan Yoon

Department of Internal Medicine and Liver Research Institute, Seoul
National University College of Medicine

Aims: Although antiviral therapy for chronic hepatitis B vi-
rus (HBV) infection reduces risk of hepatocellular carcinoma
(HCCQ), the risk is reportedly higher in the antiviral-induced viral
suppression than inactive carriers. In this study, we aimed to
compare the effect of the phases when the antiviral treatment
started on the HCC development

Methods: This retrospective study included chronic hepatitis
B patients with suppressed HBV DNA (<2,000 IU/mL) and nor-
mal alanine aminotransferase levels and without evidence of
cirrhosis from eight referral hospitals in Korea. Study subjects
were categorized into four groups: patients underwent antiviral
treatment from immune-tolerant phase (IT group), HBeAg-pos-
itive hepatitis phase (HBeAg+ group), or HBeAg-negative hep-
atitis phase (HBeAg- group); or inactive carriers without any
antiviral treatment (IC group). Primary endpoint was an HCC
development. Kaplan-Meier survival analysis and Cox propor-
tional hazard model were used for statistical analysis.
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Results: A total of 887 patients were included: 63 in IT group,
151 in HBeAg+ group, 365 in HBeAg- group, and 308 in IC
group. In univariate analyses, there was no significant differ-
ence in the risk of HCC development between IT group and
IC group (hazard ratio [HR]=0.85, 95% confidence interval
[CI]=0.10-7.15, P=0.98). However, both HBeAg+ (HR=4.01,
95% Cl=1.57-10.28, P=0.001) and HBeAg- (HR=3.04, 95%
Cl=1.29-7.07, P=0.007) groups showed significantly higher
risk of HCC occurrence. The 5-year risk of HCC occurrence
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was 5.6% in IT group, 10.9% in HBeAg+ group, 8.3% in
HBeAg- group, and 1.9% in IC group (Figure 1). In multivari-
ate analyses, IT group consistently showed similar risk of HCC
development compared to IC group (adjusted HR [aHR]=0.85,
95% Cl=0.10-7.15, P=0.88). Both HBeAg+ (aHR=2.91, 95%
Cl=1.13-7.42, P=0.03) and HBeAg- (aHR=2.48, 95% Cl=1.05-
5.85, P=0.04) groups showed significantly higher risk of HCC
development than IC group.

Conclusions: Even if HBV DNA suppression has equally
achieved, the risk of HCC development varies depending on
the phase of initial antiviral therapy. Early antiviral therapy from
immune-tolerant phase is associated with low risk of HCC simi-
lar to that of natural inactive carriers which is significantly lower
than the risk of patients treated from immune-active phases.
Keywords: Immune tolerant phase, Antiviral therapy, Hepato-
cellular carcinoma
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Impact of Antiviral Therapy on Risk Prediction Models
for Hepatocellular Carcinoma Development in Patients
with Chronic Hepatitis B

Hye Yeon Chon', Tae Seop Lim', Mi Young Jeon', Hye Won
Lee'”*, Beom Kyung Kim"** Jun Yong Park'**, Do Young Kim"?**,
Sang Hoon Ahn"**, Kwang-Hyub Han"*?, and Seung Up Kim"**
'Department of Internal Medicine, Yonsei University College of Med-
icine, Seoul, Korea; “Institute of Gastroenterology, Yonsei University
College of Medicine, Seoul, Korea; *Yonsei Liver Center, Severance
Hospital, Seoul, Korea

Aims: Risk prediction models for hepatocellular carcinoma
(HCC) development have been proposed. However, the influ-
ence of antiviral therapy (AVT) on these models in patients with
chronic hepatitis B (CHB) is unknown.

Methods: We investigated the dynamics of risk prediction
models during AVT and the association between on-treatment
values from these models and the risk of HCC development.
Results: Between 2005 and 2017, 6,098 patients with CHB
(1,758 non-cirrhotic, 4,340 cirrhotic) in whom AVT was ini-
tiated with entecavir (n=3,818) or tenofovir (n=2,280) were
recruited. The mean age of the study population was 49.1
years and 61.4% (n=3,742) of the patients were male. The
mean CU-HCC value was 12.7 at baseline in the entire study
population; it was significantly lower (mean, 8.6) after 1-year of
AVT (P<0.001) and was maintained throughout 5-years of AVT
(mean, 8.2-8.4; P>0.05). The proportion of high-risk patients
(CU-HCC score = 20) was 28.9% at baseline, which signifi-
cantly decreased after 1-year of AVT (4.8%; P<0.001) and was
then maintained through 5-years of AVT (2.6-3.5%; P>0.05).
The CU-HCC score after 1-year of AVT independently predicted
the risk of HCC development (hazard ratio=1.037), together
with age, male gender, liver cirrhosis, and platelet count (all
P<0.05). Similar findings were obtained when the REACH-B cri-
teria were used for non-cirrhotic patients.



Conclusions: CU-HCC and REACH-B scores were significantly
lower after 1-year of AVT and were maintained thereafter. CU-
HCC and REACH-B scores after 1-year of AVT independently
predicted the risk of HCC development in patients with CHB in
whom AVT was initiated.

Keywords: Hepatocellular carcinoma, Chronic hepatitis B, An-
tiviral therapy, Risk prediction model
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Improved Bone and Renal Safety at 1Year after Switch-
ing from TDF to TAF: In Chronic HepatitisB(CHB) Patients
from East Asia

Young-Suk Lim', Hyung Joon Kim’, Ki Tae Yoon®’, Won Young
Tak*, Jae-Seok Hwangs, Sang Hoon Ahn®, Kwan Soo Byun’,
Seung Woon Paik®, Sook-Hyang Jeong’, Yoon Jun Kim'’, So
Young Kwon", John F Flaherty'?, Vithika Suri'* Shuyuan Mo",
Anuj Gaggar?, Ting-Tsung Chang", H. Edward Gane", Henry LY
Chan", Wan Long Chuang'®

!Asan Medical Center, University of Ulsan College of Medicine, Seoul,
Korea; 2Chung-Ang University Hospital, Seoul, South Korea; *Pusan
National University Yangsan Hospital, Yangsan, Korea, South; *Depart-
ment of Internal Medicine, Kyungpook National University Hospital,
Daegu, South Korea; *Department of Internal Medicine, Keimyung
University School of Medicine; 6Department of Internal Medicine,
Yonsei University College of Medicine, Seoul, Korea; 7Department of
Internal Medicine, Korea University College of Medicine, Seoul, Korea;
®Department of Medicine, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, Korea; 9Dep;mment of Internal
Medicine, Seoul National University Bundang Hospital, Seoul National
University College of Medicine, Seongnam, Korea; 1ODepartment of
Internal Medicine and Liver Research Institute, Seoul National Uni-
versity College of Medicine, Seoul, Korea; 11Department of Internal
Medicine, Konkuk University School of Medicine, Seoul, Korea; 2Gil-
ead Sciences, Foster City, CA, USA, BNational Cheng Kung University
Hospital, Tainan, Taiwan; ““Auckland City Hospital, "*The Chinese
University of Hong Kong, Hong Kong, **Kaohsiung Medical University
Hospital, Kaohsiung, Taiwan

Aims: TAF has shown similar efficacy to TDF with less bone
and renal effects in 2 large multinational Phase 3 studies after
96weeks(2 years) of double-blind (DB) treatment. Here we eval-
uated efficacy and safety, including bone and renal parameters,
in the subset of patients from East Asia(EA) who completed
2years of DB treatment with TAF 25mg or TDF 300mg once
daily and were switched to open label(OL) TAF 25mg once daily
for 1year.

Methods: In 2 identically-designed studies, 1298 CHB patients
who were HBeAgnegative (Study 108; N=425) or HBeAg-
positive(Study 110; N=873) were randomized and treated.
At Week96, 540(42%; TAF 360; TDF 180) patients including
240(18%; TAF 156; TDF 84) EA patients, had completed 2years
of DB TAF or TDF treatment and been switched to OL TAF.
Safety including bone(serial DXA scans of spine and hip) and
renal(CrCl by Cockcroft-Gault [eGFR¢g]) parameters, viral sup-
pression and biochemical response were assessed at Year 3.

Free Paper Session

Results: In EA patients on DB TDF switched to OL TAF(TDF®
TAF), eGFR.; improved at Year 3 vs. Year 2 (median [Q1, Q3]
change = +3.0 [-3.0, +8.4] ml/min); and was stable in those
continuing TARTAF®TAF)(figure). BMD also improved at Year
3 vs. Year 2 in TDF®TAF patients (mean[SD]% change: spine =
+2.2%[3.48]; hiP=+0.7%[2.44]) while BMD changes were sta-
ble for TAF®TAF patients (figure). High rates of virologic control
(HBV DNA<29IU/mL) were maintained in those on treatment at
Year3 vs Year2(TDF®TAF 96% and 95% and TAF®TAF 90% and
93%); ALT normalization (AASLD criteria) increased in TDF®TAF
patients and was similar to TAF®TAF patients at 1 year follow-
ing switch(46% vs 42%; M=F).
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Conclusions: EA patients switched to TAF after 2 years of TDF
had improved bone and renal safety; virologic control was
maintained and ALT normalization increased. The results in EA
patients are comparable to those seen in the overall population.
Keywords: CHB, TDF, TAF, Switch
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Safety and Efficacy at 1-Year after Switching from TDF
to TAF in CHB Patients with Risk Factors for TDF Use

Byoung Kuk Jang', Edward Gane’, Wai Kay Seto®, Harry LA
Janssen,** Florin A Caruntu®, Hyung Joon Kim’, Dzhamal
Abdurakhmanov®, Shuhei Nishiguchi’, Andrzej Horban', Ho
Bae'" John F Flaherty'", Anuj Gaggar”’, Vithika Suri'?, Shuyuan
Mo', G Mani Subramanian, Jia-Horng Kao'®, Maurizia Brunet-
to'*, Maria Buti®®

'Department of Internal Medicine, Keimyung University School of
Medicine, Daegu, Korea, *Auckland Clinical Studies, Auckland, NZ,
*Queen Mary Hospital, Hong Kong, “Toronto Western Hospital, To-
ronto, ON, Canada, *Erasmus Medical Center, Rotterdam, The Neth-
erlands, °Institutul National de Boli Infectioase “Prof. Dr; Matei Bals”,
Bucharest, Romania, 7Chung-Ang Hospital, Seoul, Korea, %1st Moscow
State Medical University, University Clinical Hospital #3, Moscow,
Russia, "Hyogo College of Medicine, Nishinomiya, Hyogo Prefecture,
Japan, ""Warsaw Medical University and Hospital of Infectious Dis-
eases,Warsaw, Poland, "'St.Vincent Medical Center, Los Angeles, CA,
2Gilead Sciences, Foster City, CA, USA,, ®National Taiwan University,
Taipei, Taiwan, **University Hospital of Pisa, Pisa, Italy, *Hospital Gen-
eral Universitari Vall d’'Hebron, Barcelona, Spain

Aims: Tenofovir alafenamide (TAF), a new prodrug of tenofo-
vir (TFV), is now a preferred treatment in the 2017 EASL HBV
Guidelines, and may be particularly useful in patients with risk
factors for TDF associated renal and bone effects. We assessed
the 1 year safety and efficacy in CHB patients with TDF risk fac-
tors who were switched from TDF to TAF.
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Methods: In two identically-designed Phase 3 studies,
HBeAg(+) and HBeAg(-)patients were randomized 2:1 to TAF
25 mg or TDF 300 mg and treated in a double- blind fashion
for 96 weeks; all patients received open-label (OL) TAF for an
additional 48 weeks (through Week 144). Renal and bone
safety parameters, and antiviral efficacy (HBV DNA <29 IU/mL)
and ALT normalization were assessed in the subset of switch
patients with baseline risk factors for TDF use: Age >60 years,
osteoporosis of hip or spine, 3Stage 2 CKD (GFRCG <90 mL/
min), albuminurina (UACR >30 mg/g), hypophosphatemia (PO4
<2.5 mg/dL), or presence of comorbidities (e.g. HTN, DM).
Results: Of 1298 patients randomized and treated in the 2
studies, 540(42%) switched to open- label TAF at Week 96
(TAF®TAF 360; TDF®TAF 180), of which 284(53%) patients had
at least 1 TDF risk factor at baseline; 123(23%) patients had 32
risk factors. Baseline demographics and disease characteristics
were similar between treatment groups. At Week 144, signifi-
cant improvements in renal (sCr, eGFRCG) parameters, hip and
spine BMD were observed and summarized in the table. Anti-
viral efficacy was maintained at Week 144 in both groups and
in TDF patients who switched to TAF, increased rates of ALT
normalization were seen.

Table. Renal and bone safety results at Week 144 in CHB patients with TDF risk factors
switched from TDF to TAF at Week 96

Change from Open-label (Week 96) baseline: TOESYTAR Pvalue®
(N=101)
Renal parameters
Serum creatinine, mean (SD) change (mg/dL) =0.018 (0.064) 0.008
eGFRcg median (Q1.Q3) change (mL/min) +3.0(-1.8,7.8) <0.001
21 stageimprovementin CKD stage from Week 96 ?
©/51(18) ND*
(OL baseline) to Week 144, /N (%)
21 stage worseningin CKD stage from Week 96
E £ € 4795 (4) ND
(OL baseline) to Week 144, n/N (%)
Boneparameters
Hip BMD, mean (SD) % change +0.97(2.88) 0.002
Spine BMD, mean (SD)% change +2.18(3.36) <0.001

*P values from T test; *ND s testingnot done

Conclusions: In CHB patients with risk factors for potential TDF
toxicity, switching from TDF to TAF resulted in improved bone
and renal safety parameters while efficacy was maintained in
this subgroup at one year.

Keywords: TAF, Switching from TDF, Risk factors for TDF use,
CHB
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Improvement of Bone Mineral Density and Markers of
Proximal Renal Tubular Function in Chronic Hepatitis B
Patients Switched from Tenofovir Disoproxil Fumarate
to Tenofovir Alafenamide

Tse-Ling Fongl'z, Brian Lee?, Andy Tien', Mimi Changl, Carolina
Lim'and Ho S. Bae'

!Asian Pacific Liver Center at Saint Vincent Medical Center, * Division
of Gastrointestinal and Liver Diseases, Keck School of Medicine, Uni-
versity of Southern California, Los Angeles, CA, USA

Aims: Tenofovir alafenamide (TAF) is a novel prodrug that re-
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duces tenofovir plasma levels by 90% compared to tenofovir
disoproxil fumarate (TDF), resulting in decreased bone mineral
density (BMD) loss and renal toxicity. We aimed to study chang-
es in BMD and markers of renal function of chronic hepatitis B
(CHB) patients previously treated with TDF who were switched
to TAF.

Methods: This was a prospective single-arm open-label study
of 75 CHB patients treated with TDF 300 mg daily who were
switched to TAF 25 mg daily and followed for 24 weeks. All
patients had been treated with TDF for at least 12 months
and had HBV DNA < 21 IU/mL at the time of switch. BMD and
markers of renal function were taken on the day of switch and
repeated after 12 and 24 weeks of TAF treatment.

Table 1. (n=75)
Mean + standard deviation or

Median (range) Week 0 Week 12 Week 24
Age (years) 56+11
Sex 65% Male
Race 97% Asian
BMI 242+31
Duration of TDF (months) 620+297
Calculated GFR Cockcroft-Gault 959+291 966+299 93742691

(mL/min)

Serum Phosphorus (mg/dL) 32+04 33+04% 31£04*"

Urine Phosphorus (mg/dL) 530+305 576+327 55.7+348

Fractional Excretion of Phosphate 119 (45-417) 14.0(35-386) 14.0(31-304)*

Phosphate Threshold for Renal Tubu- ~ 28+05 29404 26404
lar Reabsorption (mg/dL)

Abnormal (< 2.8 mg/dL) 36(48) 36(48) 49 (65)*"
Serum Uric Acid (mg/dL) 52+10 55+11%* 55+10**
Urine Uric Acid (mg/dL) 458+230 5034272 479+218
Fractional Excretion of Uric Acid 69(0.629.0) 6.7(0.3-29.0) 75(16-17.0)
Urine Albumin 45(081540) 42(04527) 46(102181)
Urine Albumin/Cr Ratio 004(001-19) 004(001-06) 004(0.02-25)

Urine Beta-2-Microglobulin 141(1092271) 116(13-3269)**  89(0-3991) **
Urine Beta-2-Microglobulin/Cr Ratio ~ 1.5(0.1-7706) 10(0.1-1385)** 1.1(0-526)**
Urine Retinol-Binding Protein 197 (38.7-52200) 156 (17-2400)** 143 (18.2-1380) **

Urine Retinol-Binding Protein/Cr Ratio 17 (0.7-6566) 13 (04-101.7)** 14 (0.4-200)**

Hip T-Score -12+11 09110* 08+10*
Hip BMD 079+018 087+016**  087+0.18**
% change from week 0 0 129+227*  128+217**
Spine T-Score -14+16 -12+16** -12+£16%*
Spine BMD 092+018 095+018**  095+0.17**
% change from week 0 0 24 £58** 31+£50%*

*P<0.05, **P<0.01 compared to week 0.

'P<0.05, "'P<0.01 compared to week 12.

Paired student’s t-test or Wilcoxon signed rank test comparing week 0 and week 12 val-
ues, week 0 and week 24 values, and week 12 and week 24 values.

Results: BMD significantly increased after switch from TDF to
TAF from baseline to week 12 and remained stable at week
24. Mean percent changes from baseline to week 12 in hip
and spine BMDs significantly increased (+ 12.9% and +2.4%,
respectively). There were significantly more patients with gains
in hip (86%) or spine (76%) BMD than patients who experi-
enced loss (11% and 25%, respectively). No significant change
in BMD was seen between week 12 and 24. There was no
significant difference in eGFR.s from baseline to week 24. Sig-
nificant improvement was observed in urinary beta-2 micro-



globulin/creatinine ratio between baseline and week 12 that
remained through week 24 (median change from baseline to
week 12 and 24; 1.5, 1.0 and 1.1 mcg/g respectively; P<0.01).
Similar changes were observed with retinol binding protein/cre-
atinine ratio at from baseline to week 12 and 24 (median change
from baseline to week 12 and 24; 1.7, 1.3 and 1.4 mcg/g re-
spectively; P<0.01). There was significant increase in fractional
excretion of phosphate from baseline to week 24 (11.9 to 14.0;
P<0.05). Phosphate threshold for renal tubular reabsorption de-
creased from baseline to week 12 (2.8 to 2.6 mg/dL).
Conclusions: Switching from long-term TDF to TAF among CHB
patients was associated with significant improvement in BMD
and some markers of proximal renal tubular function. There
was no improvement in urinary phosphate handling after the
switch which suggests TDF has a direct effect on bone metabo-
lism that is reversible. Longer term and larger studies are need-
ed to confirm these findings.

Keywords: Tenofovir, Renal dysfunction, Bone
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Fibrates Significantly Increase the Biochemical Response
and Reduce the Risk of Cirrhosis Development in UD-
CA-Refractory Primary Biliary Cholangitis Patients

Sung Won Chung, Jeong-Hoon Lee*, Minseok Albert Kim, Sun

Woong Kim, Young Chang, Hyo Young Lee, Joon Sik Yoon, Yun
Bin Lee, Eun Ju Cho, Su Jong Yu, Yoon Jun Kim, Jung-Hwan Yoon

Department of Internal Medicine and Liver Research Institute, Seoul
National University College of Medicine, Seoul, Korea

Aims: Ursodeoxycholic acid (UDCA) is the only treatment which
can modify the clinical course of primary biliary cholangitis (PBC)
and there have been few treatment options for UDCA-refracto-
ry PBC. Several studies reported that fibrates effectively reduce
serum alkaline phosphatase (ALP) levels in UDCA-refractory
PBC, but their long-term effects remain unclear. The aim of this
study was to evaluate the effect of fibrates on clinical outcomes
in UDCA-refractory PBC.

Methods: This retrospective study involved consecutive patients
whose ALP had not been normalized with UDCA treatment for
>1 year at a tertiary referral center. The primary outcome was
the rate of ALP (x gamma-glutamyltransferase [GGT]) normal-
ization and secondary outcomes included the development of
liver cirrhosis, hepatocellular carcinoma, death, and liver trans-
plantation. Baseline characteristics were adjusted or balanced
using inverse probability weighting analysis (IPW) and the Cox
hazards model.

Results: A total of 66 UDCA-refractory PBC patients were in-
cluded: 45 patients who were treated with 13—-15 mg/kg of UDCA
(the UDCA group) and 21 patients who received UDCA + addition-
al fibrate (fenofibrate 160 mg/day or bezafibrate 200 mg/day; the
fibrate/lUDCA group). The baseline serum levels of aspartate ami-
notransferase (53.8+33.5 vs 38.8+17.1 IU/L, P=0.02) and albumin
(4.0+£0.5 vs 4.2+0.2 g/dL, P=0.006) significantly differed between
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two groups. The rates of both ALP normalization (hazard ratio
[HR]=7.82, 95% confidence interval [Cl]=3.65-16.77, P<0.001
by log-rank test) and ALP/GGT normalization (HR=5.50, 95%
Cl=2.34-12.95, P<0.001) were significantly higher in the fi-
brate/UDCA group. At week 48, ALP was normalized in 86.3%
of the fibrate/lUDCA group and 17.9% of the UDCA group. Of
the 36 patients who had no baseline cirrhosis (11 in the fibrate/
UDCA group and 25 in the fibrate/UDCA group), none in the
fibrate/lUDCA group and 9 patients (36.0%) in the UDCA group
developed cirrhosis (HR=0.16, 95% CI=0.001-1.35, P=0.09)
during study period. However, when baseline characteristics
were balanced by IPW, the fibrate/UDCA group demonstrated
a significantly lower risk of cirrhosis development (P=0.02). Nei-
ther the risk of hepatocellular carcinoma development (P=0.69)
nor death or liver transplantation (P=0.16) differed significantly.

Figurel. Kaplan-Meier estimates of ALP normalization

HR 7.82 (3.65-16.77) P<0.001
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Conclusions: In PBC patients who failed to achieve ALP nor-
malization despite the appropriate dose of UDCA, additional
fibrate treatment is associated with a higher probability of ALP
normalization and a lower risk of cirrhosis.

Keywords: Primary biliary cholangitis, Fenofibrate, Bezafibrate
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Immune Tolerant Phase of Perinatal HBV Infection: Are
HBV-Specific T Cells Really “Tolerant”?

Pil Soo Sung"*, Dong Joon Park', Ji Won Han’, Eun Byul Lee’,
Jung Hee Kim', Jeong Won Jang’, Si Hyun Bae', Jong Young
Choi’, Eui-Cheol Shin?, Su-Hyung Park? and Seung Kew Yoon'
'Department of Internal Medicine, Seoul St. Mary’s Hospital, The
Catholic University Liver Research Center, The Catholic University of
Korea, Seoul, Korea; “Graduate School of Medical Science and Engi-
neering, Korea Advanced Institute of Science and Technology, Dae-
jeon, Korea

Aims: Perinatal hepatitis B virus (HBV) infection results in chron-
ic infection in more than 90% of exposed individuals. In most
infected children and young adults, liver inflammation is minimal
despite high rates of HBV replication; this phase has been tradi-
tionally known as the ‘immune-tolerant’ phase. In this study, we
aimed to characterize HBV-specific T cell response in the patients
with immune-tolerant chronic hepatitis B (CHB) in Korea.
Methods: We formed CHB cohort with 15 immune tolerant (IT),
16 immune clearance (IC), and 13 patients with antiviral treat-
ment (AT). After isolation of peripheral blood mononuclear cells
(PBMCs), we performed Enzyme-Linked ImmunoSpot (ELISPOT)
assay directly ex vivo, and intracellular cytokine staining (ICCS)
after in vitro short-term peptide stimulation, using mixture of
HLA-A2 restricted epitopes of HBV proteins. Moreover, we per-
formed pentamer staining assay to identify HCV-specific CD8+
T cells and examined the expression of PD-1 and CD127 in pen-
tamer-positive cells.
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Results: Ex vivo ELISPOT and cytokine secretion assay showed
that HBV-specific T cell function was relatively weak in IT pa-
tients compared with patients on antiviral treatment. However,
we detected HBV-specific CD8 T cells (using HBV core pentam-
er) in PBMCs of CHB patients with IT, as well as in IA and AT
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patients. PD-1+ and CD127 low population among pentamer+
CD8 T cells was smaller in IT phase, and PD-1 expression of
pentamer+ cells is similar with that of total CD8 T cells in IT
phase. Interestingly, short-term culture of PBMC also showed
that some IT patients can have HBV-specific CD8+ T cells with
the ability to produce IFN-y.

Conclusions: This is the first report on HBV-specific T cell re-
sponse of CHB patients in considered immune tolerant phase in
Korea. Our data show that HBV-specific T cells are present in IT
phases, and appropriate stimulation can enhance the effector
function of the cells.

Keywords: Hepatitis B virus, T cell, Immune tolerance,

Higher Asialoglyco Protein Receptor Expression on Pla-
cental Cells Is Associated with Hepatitis B Virus Vertical
Transmission from Mother to Baby

Ashish Kumar Vyas" Sharda Patra’, Archana rastogi’, Shiv Ku-
mar Sarin*, Nirupma Trehanpati'’

1Department of Molecular and Cellular Medicine, Institute of Liver
and Biliary Sciences, New Delhi, India; 2Lady Hardinge Medical Col-
lege Delhi, India; *Department of Pathology, Institute of Liver and Bil-
iary Sciences, New Delhi, India; *Department of Hepatology, Institute
of Liver and Biliary Sciences, New Delhi, India

Aims: Vertical transmission of Hepatitis B virus (HBV) from infect-
ed mother to the newborn is the major cause of HBV chronicity.
Asialoglycoprotein receptor (ASGPR) expression on hepatocytes
has been associated with HBV entry and endocytosis. However,
there is a big lacuna regarding expression of ASGPR expression
on placental cells and its role in HBV vertical transmission.
Methods: 34 HBsAg+ve and 13 healthy pregnant mothers were
enrolled along with their newborns. QHBsAg, HBV DNA and liv-
er-function-test were performed among the groups. HBsAg+ve
women were grouped into transmitting and non-transmitting
mothers on the basis of newborns HBsAg and HBVDNA. Ex-
pression of ASGPR and HBsAg were analyzed in placental tissue
using Immunohistochemistry and immunofluorescence staining.
Peripheral and cord blood-mononuclear cell together with den-
dritic cells (mDCs and pDCs) were analyzed for the expression of
DC-ASGPR, using flow cytometry and QPCR in all subjects.
Results: The incidence of HBV vertical transmission to the
newborn was 18% among the HBsAg positive pregnant fe-
males. HBV transmitting mothers showed increased expression
of ASGPR in trophoblasts of placenta. Immunofluorescence
microscopy revealed co-localization of HBsAg and ASGPR in
placenta as well as in DCs of HBV transmitting mothers. HBV
transmitting mothers and their HBsAg+ve newborns showed
increased mRNA levels of DC-ASGPR in PBMCS. However, flow-
cytometry revealed no significant difference in the expression of
ASGPR on PBMCs or CBMCs cells between the 2 groups. The
HBV transmitting mothers and their HBsAg+ve newborns also
showed an increased expression of DC-ASGPR on both myeloid



and plasmocytoid dendritic cells compared to HBV non-trans-
mitting mothers and their HBsAg negative newborns.
Conclusions: The present work highlights for the first time a
role of ASGPR in the intrauterine mother to baby HBV transmis-
sion. Blocking of ASGPR appears to be novel therapeutic strate-
gy for prevention of HBV mother to baby vertical transmission.
Keywords: Heaptitis B, Vertical transmission, Placental immu-
nity, Viral infection
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MicroRNA 17-92 Induces Methylation of Hepatitis B Vi-
rus DNA in Human Hepatoma Cells

In Young Moon'?and Jin-Wook Kim"?
'Department of Medicine, Seoul National University Bundang Hos-

pital, Seongnam, Korea; ZDepar‘cment of Internal Medicine, Seoul Na-
tional University College of Medicine, Seoul, Korea

Aims: Small RNAs mediate transcriptional control of gene
expression by histone modification and DNA methylation in
plants, but its role is relatively not well-established in mam-
malian cells. We have previously shown that exogenous small
RNAs induce methylation of hepatitis B virus (HBV) genome in
hepatoma cell lines. Interestingly, the short hairpin RNA which
induces HBV DNA methylation has sequence similarity with
human microRNA miR-17-92 cluster, which also targets HBV
by our previous study. The aim of this study was to examine if
endogenous miR-17-92 induces methylation of HBV genome.
Methods: HepAD38 cells, a cell line which permits HBV rep-
lication under the control of tetracycline-responsive promoter
were used for in vitro HBV replication model. MicroRNA expres-
sion plasmids containing precursor sequences of the miR-17-92
cluster were transfected to HepAD38 cells. Methylation of HBV
covalently closed circular DNA was assessed by methylation-spe-
cific PCR and bisulfite sequencing. HBV relaxed circular DNA was
quantified by real-time qPCR and Southern blotting. The associ-
ation of Argonaute and DNA methyltransferase 3A (DNMA 3A)
with HBV cccDNA was assessed by chromatin immunoprecipita-
tion (ChIP). Presence of nuclear Argonaute-miR complex was as-
sessed by ribonucleoprotein immunoprecipitation (RNP-IP). HBV
RNA was quantified by real-time gPCR and Northern blotting.
Results: Over-expression of miR-17-92 increased degree of
methylation of HBV genome. Methylation of HBV genome
was associated with down-regulation of HBV expression. We
found that both AGO1 and AGO2 were present in the nucleus.
However, AGO1 did not bind HBV cccDNA whereas AGO2 was
associated with HBV cccDNA. Intranuclear AGO2 was loaded
with miR-17/20, especially when the corresponding miRs were
over-expressed.

Conclusions: MicroRNA 17-92 induces methylation of hepatitis
B virus DNA in human hepatoma cells leading to suppression of
HBV replication.

Keywords: Hepatitis B virus, Methylation, MicroRNA,
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Reprogramming of Human Hepatocytes into Bi-Potent
Hepatic Progenitor Cells Using Cocktail of Small Mole-
cules and Growth Factor

Yohan Kim', Kyojin Kang"?, Sangtae Yoon'?, Elina Maria Buisson'?,
Chang Hee Lee", Ji-Hye Yim'?, Jaemin Jeong"?, Dongho Choi**
'Department of Surgery, Hanyang University College of Medicine,
Seoul 04763, Korea; “HY Indang Center of Regenerative Medicine and
Stem Cell Research, Hanyang University, Seoul 04763, Korea

Aims: Cell-based regenerative medicine can provide valuable op-
tions for end-stage patients with liver disease by solving and con-
sidering the lack of donor shortage through gene and/or stem
cell therapy. Despite much progress in isolation and prolonged
growth of bipotent progenitor cells with regenerative capacity
from terminally differentiated mouse hepatocytes, expansion of
the adult human hepatocytes remains a major challenge.
Methods: We report using two small molecules and growth
factors to successfully produce patient-specific hepatic progeni-
tor cells from healthy and diseased human hepatocytes.
Results: After three days of treatment small molecule in the
presence of growth factor, a key driver of hepatic progenitor
cell activity, triggered expansion of small polygonal cells, which
co-expressed known hepatic progenitor cells and lineage specif-
ic marker genes. These chemically derived human hepatic pro-
genitor cells (hCdHs) could self-renew for at least 10 passages
while retaining phenotype, normal karyotype and potential to
differentiate into functional hepatocytes and biliary epithelial
cells in vitro. A next-generation sequencing confirmed a high
degree of molecular similarity between hCdHs and human
hepatoblasts. Upon intrasplenic transplantation into immu-
nocompromised mice with a diseased liver, hCdHs effectively
repopulated and restored.
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Conclusions: In conclusion, hCdHs provide a safe novel tool
that permits expansion and genetic manipulation of pa-
tient-specific hepatic progenitor cells to study regeneration and
repair of diseased liver.

Keywords: Liver stem cell, Hepatic progenitor, Small molecule,
Reprogramming
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The Value of Exosomal microRNA 122 in Liver Disease as
Biomarker of Fibrosis: Preliminary Study

Tom Ryu', Jae Young Jang'*, Se Ri Ryu', Soung Won Jeong’,
Jeong-Ju Yoo®, Sae Hwan Lee?, Sang Gyune Kim® Sang-Woo
Cha’, Young Seok Kim?®, Young Deok Cho?, Hong Soo Kim? So
Young Jin*, Boo Sung Kim'

'Institute for Digestive Research, Digestive Disease Center, Depart-
ment of Internal Medicine, Soonchunhyang University College of
Medicine, Seoul, Korea, ZDepar’cment of Internal Medicine, Soonchun-
hyang University College of Medicine, Cheonan, Korea, *Department
of Internal Medicine, Soonchunhyang University College of Medicine,
Bucheon, Korea, ‘Department of Pathology, Soonchunhyang Universi-
ty College of Medicine, Seoul, Korea

Aims: The microRNA (miR) from exosome has more specific
biologic markers for various diseases than miR extracted from
serum. We investigated the correlation between exosomal miR
expression and clinical data including histology in patients with
liver disease.

Methods: We performed liver biopsy for 21 patients with var-
ious liver diseases. Results of liver biopsy were classified as ste-
atosis, lobular inflammation, portal inflammation, and fibrosis.
We graded the fibrosis as advanced and non-advanced fibrosis.
For exosomal miR expression analysis, 8cc of blood sample was
drawn and exosome was extracted by exoRNeasy Serum/Plasma
Maxi and Midi Kits (Qiagen, Germany). Real time polymerase
chain reaction was done by Applied Biosystems Step One Plus.
Then, complementary deoxyriboneucleic acid (cDNA) was syn-
thesized by synthesizing reagent and expression of exosomal
miR was checked by TagMan Universal Master Mix and TagMan
Assay. Finally, we calculated exosomal miR-122, miR-155, and
miR-194-5p expression and compared between exosomal miR
expression and clinical data including histologic grade in pa-
tients with liver disease.

Results: Twenty-one patients were diagnosed with nonalco-
holic steatohepatitis (n=9), toxic hepatitis (n=4), viral hepatitis
(n=4), alcoholic liver disease (n=2) primary biliary cirrhosis (n=1)
and granulomatous hepatitis (n=1). miR-122 was overexpressed
in patients with advanced fibrosis compared to non-advanced
fibrosis (P=0.062). miR-155 and mir-194-5p expression did not
differ significantly between fibrosis grades (P=0.697 and 0.640,
respectively). Furthermore, miR-122 was significantly different
in elevated aspartate aminotransferase (AST) and alanine ami-
notransferase (ALT) group compared to normal (P=0.007 and
0.049, respectively).
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Conclusions: The expression of miR-122 was increased in pa-
tients with advanced fibrosis compared with non-advanced
fibrosis. Also, the expression of miR-122 was significantly dif-
ferent between the patients with normal and abnormal liver
function. Therefore, expression of exosomal miRNA can be a
factor governing diagnosis and treatment of liver disease.
Keywords: Exosome, MicroRNA, Liver disease,
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Human Chorionic-Plate-Derived Mesenchymal Stem Cells
Restore Hepatic Lipid Metabolism in a Rat Model of Bile
Duct Ligation

Yun Bin Lee', Jong Ho Choi**, Eun Nam Kim?, Jin Seok®, Hyun-
Jung Lee?, Gi Jin Kim®, Jung-Hwan Yoon"

1Department of Internal Medicine and Liver Research Institute, Seoul
National University College of Medicine, Seoul, Korea; ZDepartment
of Internal Medicine, CHA Bundang Medical Center, CHA University,
Seongnam, Korea; 3Department of Biomedical Science, CHA Uni-
versity, Seongnam, Korea *Department of Dermatology, The Fein-
berg School of Medicine, Northwestern University, Chicago, USA

Aims: In cholestatic liver diseases, impaired bile excretion dis-
rupts lipid homoeostasis. We investigated changes of lipid me-
tabolism, including mitochondrial B-oxidation, in a rat model of
bile duct ligation (BDL) in which chorionic-plate-derived mesen-
chymal stem cells (CP-MSCs) were transplanted.

Methods: Male 7-week-old Sprague-Dawley rats were used.
One week after BDL, rats in the transplanted group were inject-
ed with CP-MSCs (2 x 10° cells, 8-10 passages) intravenously
via tail vein, whereas rats in the nontransplanted group were
injected with culture medium. Liver tissues and blood sam-
ples for further analysis were collected 1, 2, 3, and 5 weeks
post-transplantation in the transplanted group and 1, 2, 3, and
5 weeks post-BDL in the nontransplanted group.

Results: The concentration of serum cholesterol, which was
elevated after BDL, was significantly decreased following trans-
plantation of CP-MSCs. The expression levels of genes involved
in intracellular lipid uptake, including long-chain fatty acyl-CoA
synthetases and fatty acid transport proteins, were decreased in
rats after BDL, however, were not significantly changed by sub-
sequent CP-MSC transplantation. Carnitine palmitoyltransferase
1A (CPT1A), a rate-limiting enzyme in mitochondrial B-oxida-
tion, was upregulated after BDL and then was downregulated
after CP-MSC transplantation. CPT1A expression was changed
via microRNA-33-a posttranscriptional regulator of CPT1A-
in a peroxisome proliferator-activated receptor a-independent
manner. Cellular adenosine triphosphate production—an indica-
tor of mitochondrial function-was reduced after BDL and was
restored by CP-MSC transplantation. Expression levels of heme
oxygenases also were significantly affected following BDL and
CP-MSC transplantation.

Conclusions: Lipid metabolism is altered in response to chronic
cholestatic liver injury and can be restored by CP-MSC transplan-



tation. Our study findings support the therapeutic potential of CP-
MSCs in cholestatic liver diseases and help understanding funda-
mental mechanism by which CP-MSCs affect energy metabolism.
Keywords: Cholestasis, Bile duct ligation, CP-MSCs, Lipid me-
tabolism, Fatty acid oxidation, CPT1A, MicroRNA-33
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Novel Necroptosis Pathway in Hepatic Fibrosis: MLKL Ac-
tivated Hepatic Stellate Cell via CXCL1/2 and Adhesion
Molecules

Dae Won Jun, Waqar K Saeed, Eun Jin Kim, Jae Ha Kim, Jin Hwa
Park

Department of Internal Medicine, Hanyang University School of Med-
icine, Seoul, South Korea

Aims: Necroptosis is an emerging new cell death pathway. We
evaluated the role of necroptosis in stellate cell activation and
its potential for target in hepatic fibrosis.

Methods: Wild type, mixed lineage kinase domain like pseu-
dokinase (MLKL) knock-out (KO), and receptor-interacting
protein 3 (RIP3) KO mice were evaluated for the degree of
fibrosis in common bile duct (CBD) and thioacetamide induced
fibrosis models. Hepatic stellate cell activation was evaluated
after necroptosis conditions. MLKL inhibitor (necrosulfonamide)
treated activated LX-2 cells were investigated for the stellate
cells reversion using wound healing assay, a-SMA, collagen1a,
and vimentin expressions.

Results: Expression of MLKL immunohistochemical stain in-
creased according to the degree of fibrosis in patients with
NAFLD. MLKL expression also increased in CBD ligation induced
cirrhotic animal model. Both the MLKL-KO and RIP3KO CBD
ligated mice had significantly reduced hepatic fibrosis and fibro-
sis markers including a-SMA, collagen1a, and TIMP-1 compared
to CBD ligated wild type mice. Necroptotic stimulation with
TNFa and zZVAD treatment on stellate cells caused morphological
change, increased a-SMA, and cell migration. MLKL inhibitor
(necrosulfonamide) reduced stellate cells activation markers
including a-SMA, vimentin, and collagen1a. Necrosulfonamide
reduced ICAM-1 and VCAM-1 expressions in stellate cell.
Conclusions: Necroptosis pathway activated stellate cells, and
MLKL inhibitor can reduce stellate cell activation through re-
ducing CXCL1/2 and adhesion molecules.

Keywords: Hepatic fibrosis, Necroptosis
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Department of Internal Medicine, Hallym University Medical Center,
Chuncheon, Korea

Free Paper Session

Aims: Nonalcoholic fatty liver disease (NAFLD) is one of the
most common chronic liver diseases, comprises a spectrum of
diseases ranging from simple steatosis to non-alcoholic steato-
hepatitis, fibrosis, and cirrhosis. Currently, there are no Food
and Drug Administration—approved therapies for NAFLD. The
aim of this study is to find beneficial probiotics and assess the
improvement in NAFLD animal model.

Methods: Six-week male C57BL/6J mice were used in this
study. Mice were randomly assigned to normal diet, West-
ern-diet, and 9 Western diet+probiotics groups (n=10/group).
Used probiotics strains are Lactobacillus acidophilus, L. plan-
tarum, L. casel, L. paracasei, L. fermentum, L. helveticus, L.
bulgaricus, Bifidobacterium bifidum, Pediococcus pentosaceus
KID7). Each probiotics were administered to mice in the drink-
ing water at concentration of 1 X 10° colony forming units(C-
FU)/g/day for 8 weeks. Liver/body weight ratio, liver enzyme
(ALT, AST), cholesterol, and histologic findings (hepatitis and
steatosis score)) were analyzed.

Results: In the analysis of liver/body weight ratio, L. acidoph-
ilus (5.5+0.4, P<0.001), L. bulgaricus (5.1+0.5, P<0.001), P
pentosaceus KID7 (5.5+0.5, P=0.009), L. paracasei (5.7+0.4,
P=0.032), and L. helveticus (5.2+0.4, P<0.001) groups showed
significant improvement compared with that of Western
group (6.2+£0.6). All strains except B. bifidum were effective
in improvement of liver enzyme (AST or ALT, P<0.05). All
strains except B. bifidum and L. casei significantly reduced
the level of cholesterol (P<0.05). In comparison of histology
(hepatitis score/steatosis score), L. helveticus (1.3+0.5/1.7+0.7,
P<0.001), L. fermentum (1.8+0.4/2.7+0.5, P=0.042), L. pa-
racasei (1.6+0.5/2.1+0.9, P=0.035), P pentosaceus KID7
(1.3+0.5/1.4+0.5, P<0.001), B. bifidum (1.6+0.5/2.5+0.8,
P=0.037), L. bulgaricus (0.7+0.7/0.7+0.7, P<0.001), L. casei
(1.8+0.4/2.1£0.6, P<0.001), L. plantarum (1.8+0.6/2.3+0.7,
P=0.003), and L. acidophilus (1.6+0.7/1.8+0.6, P<0.001)
groups reveled significant improvement compared with that of
Western group (3.1+0.3/2.0+0.0).

Condlusion: Our selected probiotics have beneficial effects on
weight reduction, dyslipidemia, and liver inflammation and ste-
atosis. Therefore, probiotics might be effective in the treatment
of NALD by regulating the gut-liver axis.

Keywords: Nonalcoholic fatty liver disease, Probiotics, Treat-
ment, Mouse

Prognostic Factors for Hilar Cholangiocarcinoma after
Surgical Resection: A Retrospective Study of Survival
Outcome

Jeong Woo LEE, Keun Soo AHN, Tae-Seok KIM, Koo Jeong KANG,
Yong Hoon KIM
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Department of Surgery, Keimyung University, School of Medicine,
Dongsan Medical Center, Korea

Aims: Hilar cholangiocarcinoma is known a tumor that have a
poor prognosis despite surgical resection. Many patients are di-
agnosed at advanced stages of disease, especially Bismuth type
IV that have worst prognosis traditionally. We retrospectively
analyzed survival outcomes of hilarcholangiocarcinoma after
surgical resection.

Methods: We retrospectively reviewed the 107 patients who
were received surgical resection for hilar cholangiocarcinoma
at our hospital between 1998 and 2017. The clinical factors
associated with survival were analyzed using univariate and
multivariate tests.

Results: Among 107 cases, 5-year overall survival was 34.4%
and 5-year disease free survival was 28.0% after surgical resec-
tion. There were no significant difference of survival according
to Bismuth and gross type. The multivariate analysis showed
that CA19-9 elevation, present of PV invasion and advanced
AJCC stages were independently poor prognostic factors for
the disease free and overall survival. In Bismuth type | and II,
types of surgery were 6 (46.2%) major hepatectomy and 7
(53.8%) bile duct resection(BDR). Among the 7 patients who
underwent BDR, R1 resection was 5 (71.4%). Although R1
resection was done frequently in Bismuth type IV, 5-year over-
all survival was not significantly different between RO (n=4,
66.7%) and R1 (n=15, 33.3%, P=0.740) resection.
Conclusions: Among 107 cases, 5-year overall survival was
34.4% and 5-year disease free survival was 28.0% after sur-
gical resection. There were no significant difference of survival
according to Bismuth and gross type. The multivariate analysis
showed that CA19-9 elevation, present of PV invasion and
advanced AJCC stages were independently poor prognostic
factors for the disease free and overall survival. In Bismuth type
I and II, types of surgery were 6 (46.2%) major hepatectomy
and 7 (53.8%) bile duct resection(BDR). Among the 7 patients
who underwent BDR, R1 resection was 5 (71.4%). Although
R1 resection was done frequently in Bismuth type IV, 5-year
overall survival was not significantly different between RO (n=4,
66.7%) and R1 (n=15, 33.3%, P=0.740) resection.

ERBB Signaling Pathway Targeted Therapy Is Available in
Gallbladder Cancer Patients

Xu’an WANG, Maolan L], Xiangsong WU, Ping DONG, Wei GONG,
Yingbin LIU

General Surgery Department, Xinhua Hospital,Shanghai Jiaotong Uni-
versity School of Medicine, China

Aims: To profile the somatic mutation spectrum in gallblad-
der cancers(GBCs), to determine the oncogenic effects of the
ERBB3 and ERBB2 mutations, and to find whether targeted
therapy focus on ERBB signaling pathway is available for these
kind of GBC patients.

42 June 14-16,2018 | Grand Hyatt Incheon, Korea

Methods: We performed a combination of exome sequencing
and ultra-deep sequencing of cancer-related genes on 57 tu-
mor-normal pairs. The mutation pattern is defined by a domi-
nant prevalence of C>T mutations at TCN sites.Three patients
with staged IV GBCs and ERBB signaling pathway mutated who
were not benefit from traditional chemo-radio therapy, were
treated with ERBB signaling pathway targeted therapy.

Results: Genes with a significant frequency of non-silent muta-
tions include TP53 (47.1%), KRAS (7.8%) and ERBB3 (11.8%).
Moreover, ErbB signaling (including EGFR, ERBB2, ERBB3,
ERBB4 and their downstream genes), which have not been
described previously in GBC, is the most extensively mutated
pathway, affecting 36.8% (21/57) of the GBC samples. Multi-
variate analyses further show that the mutations have a worse
outcome. Over-expression of each ERBB mutant resulted in a
significant increase in proliferation in at least one cell line.The
tumor maker expression including CA-199 and CA-125 had a
different level of decline.The primary or metastasis tumor size
also revealed a trend of decrease. And the average survival time
have exceeded more than 12months.

Conclusions: Our findings provide insight into the somatic
mutational landscape in GBC and highlight the key role of the
ErbB signaling pathway in GBC pathogenesis.And our results
suggest that patients harboring mutations in the ErbB pathway
might benefit from targeted therapies.
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Robotic Single-Site Plus One Port Complete Excision of
Type | Choledochal Cyst with Hepaticojejunostomy and
Extracorporeal Roux-En-Y Bilioenteric Reconstruction in
First Experiment

Jin Ho LEE', Chang Moo KANG?, Kook Hwan KWON"

'Surgery, National Health Insurance Service Ilsan Hospital, Korea;
*Surgery, Severance Hospital, Yonsei University College of Medicine,
Korea

Aims: For the type | choledochal cysts, complete surgical exci-
sion and Roux-en-Y bilioenteric reconstruction is treatment of
choice. In adults, most of the patients with choledochal cyst are
female. These patients are interest in cosmetic result, so they
want minimally invasive surgery. Here, we introduce a robotic
single incision plus one port surgical technique for a choledoch-
al cyst excision (RSSp1EC).

Methods: A 52 year old female patient diagnosed by choledo-
chal cyst, type I. And she underwent RSSp1EC with hepaticoje-
junostomy and extracorporeal jejunojejunostomy on December
18, 2017. We were using robotic single site surgical system
(the da Vinci Xi® Surgical System (Intuitive Surgical®, Sunnyvale,
CA)) with one additional robotic 8mm port. Single-site Port was
placed at the umbilicus and one additional port was placed
right side of umbilicus at the axillary line. We used the 3rd
robot arm, EndoWrist® needle driver and EndoWrist® scissor
which include da Vinci monopolar cautery instruments through



the additional port.

Results: Total operation time was 360 min. The estimated
blood loss was below the 30 ml. Pathologic examination was
accorded in choledochal cyst without evidence of malignancy.
The patient was discharged on postoperative days of 6 in good
condition.

Conclusions: RSSp1EC technique is feasible and safety method.
And considering its cosmetic results, RSSp1EC technique will be
another good way to treat choledochal cyst.
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Effect of Sarcopenic Obesity on Postoperative Pancreatic
Fistula after Pancreaticoduodenectomy in Patients with
Pancreas Head Cancer

Youngju RYU, In Woong HAN, Dong Wook CHOI, Seong Ho CHO],
Jin Seok HEO, Yung hun YOU, Sunjong HAN, Dae Joon PARK

Department of Surgery, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, Korea

Aims: Preoperative nutritional status may reflect outcomes af-
ter pancreatoduodenectomy(PD) in patients with pancreas head
cancer(PHC). Recently, several studies have reported that pre-
operative sarcopenic obesity(SO), which is a high visceral adi-
pose tissue-to-skeletal muscle ratio, could worsen postoperative
complications in patients with various periampullary diseases.
The purpose of this study is to evaluate the effect of preopera-
tive SO on POPF following PD.

Methods: Preoperative SO was assessed in 548 patients un-
dergoing PD for PDAC at Samsung Medical Center between
2007 and 2016. The visceral adipose tissue-to-skeletal muscle
ratio was calculated from cross-sectional visceral fat and muscle
area on preoperative CT imaging at the third lumbar vertebra
level and normalized for height by an automatic calculation
program. Overall survival(OS) and the rate of POPF with ISGPF
grade B or C among postoperative complications were extract-
ed from prospectively maintained databases.

Results: Preoperative SO was present in 202(36.9%) of the
patients. After multivariate analysis, the presence of SO was
the only independent risk factor for developing POPF(HR:2.561,
95%Cl:1.179-5.564, P=0.018). Age over 63 years(HR:1.465,
95%Cl:1.154-1.859, P=0.002), poorly differentiated carci-
noma(HR:2.175, 95%Cl:1.709-2.769, P<0.001), nodal metas-
tasis(HR:2.127, 95%Cl:1.604-2.819, P<0.001), portal vein inva-
sion(HR:1.488, 95%Cl:1.143-1.936, P=0.003), and absence of
adjuvant treatment(HR:2.454, 95%Cl:1.933-3.116, P<0.001)
were identified as independent risk factors for OS, but preoper-
ative SO was not significantly associated with decreased OS.
Conclusions: Preoperative SO is the only predictive factor for
CR-POPF after PD in patients with PHC. Preoperative SO mea-
sures may stratify patients into risk categories for developing
POPF. For evaluation of the effect of SO on survival after PD,
more observational studies will be needed.

Free Paper Session
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Single Port Laparoscopic Distal Pancreatectomy

Hyung Joon Han, Tae-Jin Song, Sae Byeol Choi, Wan-Bae Kim,
Young Dong Yu, Dong Sik Kim

Department of Surgery, Korea University Medical Center, Korea Uni-
versity College of Medicine, Korea

Aims: Laparoscopic distal pancreatectomy has become the
standard treatment of choice for pancreatic tail cystic and solid
tumors when technically feasible. Technological advances have
led to the development of single-port laparoscopic surgery, a
safe alternative procedure. We present our experiences with
single-port laparoscopic distal pancreatectomy.

Methods: We retrospectively reviewed clinical records and
compared clinical outcomes in 49 patients diagnosed with a
pancreatic tail mass between 2007 and 2013 who received
either conventional laparoscopic (n = 28) or single-port laparo-
scopic distal pancreatectomy (n = 21).

Results: The mean surgery time in the single-port group (270.6
+ 53.0 minutes) was significantly longer than in the convention-
al group (186.9 = 86.6 minutes) (P=.007). The mean duration
of postoperative hospital stays in the single-port group (13.3
+ 11.3 days) was longer than in the conventional group (8.3 =
4.7 days), but the difference was not significant (P=.068). The
spleen was preserved more in the conventional group (60.7%)
than in the single-port group (42.9%), but the difference was
not significant (P=.215). There were no significant differences
in intraoperative blood loss, tumor size, conversion rate, or
postoperative complications (including pancreatic fistula) be-
tween the two groups.

Conclusions: Blood loss, postoperative hospital stays and post-
operative complications of single-port laparoscopic distal pan-
createctomy are similar to those of conventional laparoscopic
distal pancreatectomy. Single-port laparoscopic distal pancre-
atectomy can be performed safely and effectively in patients
with pancreas tail cystic and solid neoplasms, but is associated
with a longer surgery time.

0-064

The Single Center Experience of One Thousand Cases of
Robotic Pancreatectomy

Rong LIU, Sai CHOU, Zhiming ZHAO, Guodong ZHAO, Yuanxing GAO

Hepato-Pancreatico-Biliary Oncology Surgery, Chinese PLA General
Hospital, China

Aims: Operation plan for pancreatic tumor used to be divided
in four main type, pancreaticoduodenectomy (PD), central
pancreatectomy, distal pancreatectomy (DP) and pancreatic
enucleation. To evaluate the value of da Vinci robotic surgery
system in pancreatectomy.

Methods: The clinical data of a consecutive of 1000patients
who underwent robotic-assisted pancreatectomy from Novem-
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ber, 2011 to September 2017 were retrospectively reviewed.
All the operations were performed by the same team, which
mainly approach in Da Vinci robotic system Si. The demograph-
ic characteristics, intraoperative blood loss, operative duration,
post-operative hospital stay, blood transfusion details, and con-
version rate were all analyzed.

Results: A total of 1000 patients were included in this study,
with an average age of 54.0, and 486 cases of them were
male. The average operative time was 3.5 hours (2-7 h), the
estimated blood loss was 100ml (20-1200 ml), and the postop-
erative hospital stay was 9.3 days in average. Overall complica-
tion morbidity was 7.9% (79/1000) and 6.7 %(67/1000) cases
suffered from grade B-C Pancreatic fistula, with the conversion
rate of 3.2% and 30-Day mortality rate of 0.42%.
Conclusions: Robotic pancreatectomy could be successfully
performed with the assistance of da Vinci surgery system, the
operative duration, post-operative hospital stay and intraoper-
ative blood loss were satisfying, with very patients died in 30
days and very operations converted.

| 0-065_

How Aggressive Are Solid Pseudopapillary Tumors of
the Pancreas: A Meta-Analysis

Emmanuel Il HAO, Chang Moo KANG

Department of Hepatobiliopancreatic Surgery, Severance Hospital,
Yonsei University, Korea

Aims: Solid Pseudopapillary Tumors of the pancreas are rare
pancreatic tumors considered to be benign although 10-15%
of SPTs have been reported to be aggressive causing recurrence
and/or metastasis. Due to its rarity, there have only been a few
cases reported regarding the clinical course of patients with
aggressive SPTs. The goal of this study is to describe the clinical
course of patients diagnosed with aggressive SPTs.

Methods: A pubmed search was done in search of articles de-
scribing the clinical course of patients diagnosed with SPT that
recurred or metastasized. Patient information, including age, gen-
der, tumor size, operation, recurrence, and death were extracted
from the articles. Survival and recurrence curves were plotted and
factors associated with survival and recurrences were analyzed.
Results: Patients with aggressive SPTs can survive for up to
152.67 months (5-year survival of 71.1%). Recurrence was
noted to occur at 45 months after initial diagnosis, with a rate
of 69.5%. Age, gender, tumor size, tumor location, combined
resection (en bloc resections, and/or metastasectomies), type of
recurrence, stage IV on diagnosis were not significant factors in
predicting survival. However, tumors described as unresectable
(P<0.001), and tumors that metastasize/recur within 3 years
(P=0.002) had a statistically significant impact on survival. An
unresectable tumor (P=0.008) was also statistically associated
with earlier recurrence.

Conclusions: Solid pseudopapillary tumors of the pancreas
carry a favorable course. Despite having aggressive properties,
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patients can still survive for more than 10 years as long as the
tumor can be resected completely.

0-066

The Impact of Neoadjuvant Chemotherapy Associated
with Intraoperative Radiation Therapy (IORT) in Pancre-
atic Cancer

Alvaro G. Morales Taboada, Jose Manuel Asencio Pascual, Pablo
Lozano Lominchar, Jose Angel Lopez Baena, Enrique Velasco,
Luis Rodriguez-Bachiller, Benjamin Diaz Zorita, Arturo Colon,
Julio Ferreiroa

Department of General surgery and HBP, Hospital General Universi-
tario Gregorio Marafién, Spain

Aims: To analyze the impact of multimodal treatment strategy
with neoadjuvant chemotherapy and intraoperative radiation
therapy (IORT), on overall median survival in patients with pan-
creatic cancer.

Methods: We analyzed 128 patients, from 1995 to 2016, who
underwent multimodal treatment with and without neoadju-
vant chemotherapy, surgery and intraoperative radiation ther-
apy (IORT). The patients were stratified in two groups based in
multimodality therapy. The data analyses were carried out us-
ing the chi-squared test, and the median survival was estimated
according to the Kaplan-Meier method.

Results: The mean age was 65 years, 71 men (55%) and 58
women (45%), the mean follow-up was 32.5 months with a
median of 15.5 months. 19.5% received complete treatment
and 41 patients were also treated with IORT, 23 patients
(56.1%) were treated as part of the multimodal treatment ver-
sus 18 (43.9%), P=<0.001). The overall survival was 57.90 +/-
12.59 months for the neoadjuvant treatment group compared
to 39.05 +/- 6.76 months in the control group without neo-
adjuvant treatment, (P=0, 05). IORT vs Not IORT was 62.05 +/-
13.34 months VS 38.65 +/- 6.58 months, P=0.027 respectively.
Conclusions: Neoadjuvant and local therapy with intraoperative
radiation therapy (IORT) are feasible strategies and associated
with a longer overall median survival.

0-067

Validation of the Alpha-Fetoprotein Model for Hepato-
cellular Carcinoma Recurrence after Transplantation in
an Asian Population

Jinsoo Rhu, Jong Man Kim, Gyu Seong Choi, Choon Hyuck David
Kwon, Jae-Won Joh

Department of Surgery, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, Korea



Aims: This study was designed to validate the alpha-fetoprotein
model for predicting recurrence after liver transplantation in
Korean hepatocellular carcinoma patients.

Methods: Patients who underwent liver transplantation for
hepatocellular carcinoma at Samsung Medical Center between
2007 and 2015 were included. Recurrence, overall survival, and
disease-specific survival of patients divided by both the Milan
criteria and the alpha-fetoprotein model were compared using
Kaplan-Meier log-rank test. The predictability of the alpha-fe-
toprotein model compared to the Milan criteria was tested by
means of net reclassification improvement analysis applied to
patients with a follow-up of at least 2 years.

Results: A total of 400 patients were included in the study.
Patients within Milan criteria had 5-year recurrence, and overall
survival rates of 20.9% and 76.3% respectively, compared to
corresponding rates of 50.3% and 55.7%, respectively, for
patients who were beyond Milan criteria. Alpha-fetoprotein
model low risk patients had 5-year recurrence and overall sur-
vival rates of 21.1% and 76.2%, respectively, compared to
corresponding rates of 57.7% and 52.2%, respectively, in high
risk patients (P<0.001, all). Although overall net reclassification
improvements were statistically nonsignificant for recurrence
(NRI=1.7%, Z=0.30, P=0.7624), and overall survival (NRI=9.0%,
Z=1.60, P=0.1098), they were significantly better for predicting
no recurrence (NRI=6.6%, Z=3.16, P=0.0016) and no death.
(NRI=7.7%, Z=3.65, P=0.0003)

Conclusions: The alpha-fetoprotein model seems to be a prom-
ising tool for liver transplantation candidacy, but further investi-
gation is needed.

Keywords: Alpha-feto protein, Liver transplantation, Milan cri-
teria, Hepatocellular carcinoma
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The Learning Curve in Pure Laparoscopic Donor Right
Hepatectomy: Cumulative Sum Analysis

Suk Kyun Hong', Kyung-Suk Suh’, Kyung Chul Yoon®, Jeong-
Moo Lee', Jae-Hyung Cho", Nam-Joon Yi', Kwang-Woong Lee"
'Department of Surgery, Seoul National University College of Medi-
cine, Seoul, Korea; “Department of Surgery, Division of HBP Surgery
& Liver Transplantation, Anam Hospital, Korea University College of
Medicine, Seoul, Korea

Aims: Due to increased experience and knowledge in laparo-
scopic surgery in the era of minimally invasive surgery, lapa-
roscopic donor hepatectomy is also being performed at some
experienced centers. However, more evidence of feasibility,
safety, and especially the learning curve is needed for wide
introduction of this technique. Therefore, in the current study,
we aimed to determine the learning curve for this procedure
with single surgeon experience of 100 consecutive cases using
Cumulative Sum (CUSUM) method.

Methods: Between November 2015 and October 2017, 150
donors underwent pure laparoscopic hepatectomy at our cen-

Free Paper Session

ter. Of these, 100 donors underwent right or extended right
hepatectomy by a single surgeon.

Results: According to the CUSUM analysis, the graph showed
steep decrease in the curve and the learning curve was accom-
plished after about 60 cases of pure laparoscopic donor right
hepatectomy. When we performed the risk-adjusted CUSUM to
take into account the expected risk of surgical failure associated
with each specific case, 65-70 cases were the learning curve.
Conclusions: Our experience indicates that, when performed
by an experienced adult living donor liver transplant surgeon,
performance of about 65-70 PLDRHs is needed to standardize
the procedure.

Keywords: Laparoscopy, Donor hepatectomy, Transplantation,
Right hepatectomy
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Clinical Features and Surveillance of Very Late Hepato-
cellular Carcinoma Recurrence after Liver Transplanta-
tion

Shin Hwang, Su-Min Ha, Chul-Soo Ahn, Ki-Hun Kim, Deok-Bog
Moon, Tae-Yong Ha, Gi-Won Song, Dong-Hwan Jung, Gil-Chun
Park, Hwi-Dong Cho, Jae-Hyun Kwon, Sang-Hyun Kang, Sung-
Gyu Lee

Department of Surgery, Asan Medical Center, University of Ulsan Col-
lege of Medicine, Seoul, Korea

Aims: This study aimed to assess patterns of hepatocellular car-
cinoma (HCC) recurrence after liver transplantation (LT) and to
establish long-term surveillance protocols for late HCC recurrence.
Methods: The 232 LT recipients experiencing subsequent HCC re-
currence were categorized as Group 1, early recurrence (within 1
year of LT; n=117); Group 2, late recurrence (occurring in years 2-5;
n=93); and Group 3, very late recurrence (after year 5; n=22).
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Results: Recurrence was detected by only elevated tumor mark-
er levels in 11.1%, 30.1%, and 45.5% of patients in Groups 1,
2, and 3, respectively (P<0.001). The proportion of intrahepatic
and extrahepatic metastases was similar in all three groups.
Common sites of extrahepatic metastasis were the lung and
bone; these were also similar across the three groups. Overall
post-recurrence patient survival rates were 60.2% at 1 year,
28.2% at 3 years, 20.5% at 5 years, and 7.0% at 10 years.
Median post-recurrence survival periods were 10.2, 23.8, and
37.0 months in Groups 1, 2, and 3, respectively.

Conclusions: While the pattern of HCC recurrence was similar
regardless of time of recurrence, post-recurrence survival was
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significantly longer in patients with later recurrence. Long-term
surveillance for HCC recurrence beyond 5 years post-LT is rec-
ommended.

Keywords: Hepatocellular carcinoma, Recurrence, Liver trans-
plantation, Survival
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Renal Safety of Entecavir and Tenofovir with Hepatitis B
Immunoglobulin in Liver Transplant Patients

Juhan Lee', Yoon Bin Jung’, Deok Gie Kim', Dong Jin Joo', Jun
Yong Park’, Myoung Soo Kim', Soon I Kim', Jae Geun Lee'

Departments of 'Transplantation surgery and “Gastroenterology, Sev-
erance Hospital, Yonsei University Health System, Seoul, Korea

Aims: Combination of potent nucleos(t)ide analougues (NAs) and
hepatitis B immunoglobulin is recommended after liver transplan-
tation for the prevention of hepatitis B virus (HBV) recurrence. De-
spite its proven efficacy, renal safety of NAs in liver transplant re-
cipients has not been well defined. We aimed to assess the impact
of entecavir and tenofovir on glomerular and tubular function.
Methods: We analyzed 201 liver transplant patients treated
with entecavir (n=122) or tenofovir (n=79) with hepatitis B
immunoglobulin between 2012 and 2016. Serum creatinine,
phosphorus, and uric acid were measured, and estimated glo-
merular filtration rate (eGFR) was calculated using the Chronic
Kidney Disease Epidemiology Collaboration equation. Proximal
tubular dysfunction was defined as the combination of hypo-
phosphatemia (< 2 mg/dL) and hypouricemia (< 2 mg/dL).
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Results: Mean eGFR at start of NAs after liver transplant was
100.8 for entecavir, 102.7 mL/min/1.73 m? for tenofovir group
(P=0.554). Mean eGFR at the last on-treatment visit was 80.0
for entecavir and 82.5 mL/min/1.73 m? for tenofovir group
(P=0.491). During the 28 months of median follow-up, 30
patients experienced decrease of eGFR < 30 mL/min/1.73 m?
(20 [16.4%] of entecavir and 10 [12.7%] of tenofovir group,
P=0.468). Serum phosphorus and uric acid in both groups were
statistically not significant at start of NAs. A total of 37 patients
developed renal tubular dysfunction (11 [9.0%] of entecavir
and 26 [32.9%] of tenofovir group, P<0.001). Tenofovir (HR,
5.24; 95% Cl, 2.25-12.19; P<0.001), decrease of eGFR < 30
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mlL/min/1.73 m* (HR, 4.44; 95% Cl, 1.67-11.85; P=0.003), and
use of mTOR inhibitor (HR, 2.31; 95% Cl, 1.04-5.11; P=0.04)
were independent risk factors for proximal tubular dysfunction.
Conclusions: The effect of tenofovir on glomerular function
was comparable to that of entecavir in liver transplant patients.
However, tenofovir increased the risk of proximal tubular dys-
function. Longitudinal studies are needed to assess the long-
term outcomes.

Keywords: Liver transplantation, Hepatitis B virus, Renal func-
tion, Antiviral agents
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A New Approach to Overcoming Biliary Complications
after Laparoscopic Living Donor Liver Transplantation
Ji Soo Lee, Gyu-Seoung Choi, Jong Wook Oh, Young Jae Chung,

Jinsoo Rhu, Kyo Won Lee, Jong Man Kim, Jae-Won Joh, Suk-Koo
Lee

Department of Surgery, Samsung Medical Center, Samsung Medical
Center, Korea

Aims: Biliary strictures and bile leaks are one of the major caus-
es of morbidity after liver transplantation. Biliary reconstruction
of multiple ducts in grafts is challenging in living donor liver
transplantation (LDLT). We introduce our new approach of
dunking duct reconstruction of the bile duct for reducing bile
duct complications in LDLT.

Methods: Twenty consecutive LDLT with laparoscopic living
donor graft from February to September 2017 were analyzed
through a comparison of 10 conventional duct-to-duct recon-
structions (DDR) and 10 dunking hepaticocholedocostomy
(DHC) in bile duct anastomoses.

Results: At a mean follow-up of 5.4 months, median graft duct
number for DDR is one and for DHC is two. Overall, 3 patients de-
veloped leakage (15%) and 4 patients suffered stricture (20%). For
biliary anastomosis with DDR, the incidence of stricture and leakage
was significantly higher (40%, 20%) than DHC (0%, 10%).
Conclusions: In conclusion, DHC in graft with multiple ducts as
well as in graft with single bile ducts has excellent results with
regard to minimizing biliary complications. Therefore, DHC can
be recommended as the preferred method for the presence of
multiple ducts in the graft in LDLT.

Keywords: Stricture, Leakage, Complication,

A Comparison of Models for Tumor Recurrence After
Liver Transplantation for the Patients with Hepatocel-
lular Carcinoma: A Long-Term Multicenter Follow-Up
Study

Young Chang", Yuri Cho"”, Jeong-Hoon Lee', Yun Bin Lee, Eun
Ju Cho', Su Jong Yu', Dong Hyun Sinn®, Bo Hyun Kim®*, Seoung
Hoon Kim*, Nam-Joon Yi’, Kwang-Woong Lee®, Jong Man Kim®,
Yoon Jun Kim", Jung-Hwan Yoon', Jae-Won Joe®, Kyung-Suk Suh®




1Depar‘tmen‘c of Internal Medicine and Liver Research Institute, Seoul
National University College of Medicine, Seoul, Korea; 2Department
of Internal Medicine, CHA Gangnam Medical Center, CHA University,
Seoul, Korea; 3Department of Internal Medicine, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, Korea;
*Center for Liver Cancer, National Cancer Center, Goyang-Si, Gyeo-
nggi-Do, Korea; *Department of Surgery, Seoul National University
College of Medicine, Seoul, Korea; *Department of Surgery, Samsung
Medical Center, Sungkyunkwan University School of Medicine, Seoul,
Korea

Aims: We recently have developed a model to predict tumor re-
currence after liver transplantation (MoRAL) using two objective
biomarkers and reported that hepatocellular carcinoma (HCC)
patients with a low-MoRAL score (<314.8) have excellent treat-
ment outcomes after living-donor liver transplantation (LDLT).
We investigated long-term prognosis of LDLT recipients by the
MoRAL score with extended follow-up data and compared the
prognostication power between the MoRAL score with other
models.

Methods: This study included a total of 564 patients who
underwent LDLT in three large-volume hospitals in Korea. The
primary endpoint was time-to-recurrence and secondary end-
point was overall survival (OS). The discrimination function was
evaluated with Harrell concordance (c)-index and area under
the ROC curve (AUC) and the calibration function with Hos-
mer-Lemeshow goodness-of-fit test.

Results: The median follow-up duration was 39.2 months
(range, 0.1-179.5). The MoRAL score showed the best perfor-
mance in predicting the risk of tumor recurrence after LT with
c-index of 0.77 and AUC of 0.78; compared to the Milan crite-
ria (c-index=0.64, AUC=0.65) and the model of Weill Cornell
Medical College group (WCM) (c-index=0.69, AUC=0.69). The
MoORAL score represented better calibration function than the
model of WCM with Hosmer-Lemeshow test P-value of 0.152
versus 0.068. In the beyond-MC subcohort (n=205), the pre-
dictive power of the MoRAL score for recurrence was increased
even more with c-index of 0.80 whereas that of the model of
WCM was 0.70 (P<0.01). In addition, AUC of total, 1yr, 3yr,
and 5Syr-recurrence were consistently and significantly higher by
the MoRAL score with 0.84 to 0.88 compared to by the model
of WCM with 0.72 to 0.74 (all P<0.05). The performance of
the MoRAL score on predicting OS for the beyond-MC subco-
hort was better than that of the model of WCM (c-index 0.70
vs. 0.63, P=0.05). The 5-year cumulative risk of tumor recur-
rence and death were 29.0% and 21.5% in the low-MoRAL/
beyond-MC group and 17.4% and 21.3% in the low-MoRAL/
within-MC group, respectively.

Conclusions: The MoRAL score provides the most refined prog-
nostication in predicting HCC recurrence after LDLT.
Keywords: MoRAL, Hepatocellular carcinoma, Liver transplan-
tation, Tumor recurrence
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Clinical Analysis of Emergency Liver Transplantation in
Patients with High MELD Score

Ho Joong Choi, Dong Goo Kim, Tae Yun Lee, Bong Jun Kwak, Jae
Hyun Han, Tae Ho Hong and Young Kyoung You

Department of Surgery, Seoul St. Mary’s Hospital, The Catholic Uni-
versity of Korea, Seoul, Korea

Aims: In general, patients with a high model for end-stage liver
disease (MELD) score have a poor prognosis before and after
liver transplantation. The current allocation system is based on
the MELD score in emergency liver transplantation. Therefore,
the mortality rate after liver transplantation in high MELD pa-
tients is an important consideration in future liver allocation
system. This study was performed to identify poor prognostic
factors and mortality rates in patients with high MELD score.
Methods: From September 2001 to December 2017, living do-
nor liver transplantation (LDLT) and deceased donor liver trans-
plantation (DDLT) were performed in 851 and 157 patients in
our center, respectively. The 81 patients with MELD score of 35
or more were analyzed. We divided 81 patients into postoper-
ative survival group (POS) and postoperative mortality (POM)
group. To assess the risks associated with high MELD score, we
evaluated various preoperative and operative factors.

Results: Of the 81 patients, LDLT was performed in 49 (60.5%)
patients and DDLT in 32 (39.5%) patients. Overall survival
rates at 1, 3, and 5 years in 81 patients were 72.8%, 67.8%,
and 67.8%, respectively. The POS group was 63 (77.8%) and
the POM group was 18 (22.2%). In univariate analysis, the
mean age of the POM group was higher (P=0.028), the mean
MELD score was higher (P=0.045), the proportion of intubated
patients was higher (P<0.001) and the proportion of positive
culture was higher (P=0.042). There were more patients with
mental status above stupor (P=0.014). In multivariate analysis,
age [P=0.006, Exp(B) = 1.118], intubation status [P=0.042,
Exp(B) = 6.073], and culture positive [P=0.036, Exp(B) = 5.218]
were significant.

Conclusions: In patients with high MELD score, the 3-year and
5-year survival rates are not significantly deteriorated unless
initial post-operative mortality is achieved. And the prognosis
was poor in patients with old age, preoperative intubation or
positive culture.

Keywords: Liver transplantation, High MELD
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Comparative Study of Laparosocpic Liver Resection and
Open Liver Resection in Patients over 70 Years of Age

Hwui-Dong CHO, Ki-Hun KIM, Seok-Hwan KIM, Woo-Hyung
KANG, Dong-Hwan JUNG, Gil-Chun PARK, Sung-Gyu LEE

Division of Hepatobiliary surgery and Liver transplantation, Depart-
ment of Surgery, Asan Medical Center, Korea

Aims: Laparoscopic liver resection(LLR) tends to be preferred by
young patients because of its cosmetic effect. The aim of this
study was to compare the results of laparoscopic liver resection
and open liver resection(OLR) to evaluate the safety and effi-
cacy of laparoscopic liver resection in patients over 70 years of
age.

Methods: All consecutive cases of LLR between November
2007 and May 2017 and 1:1 case matched OLR during same
period were enrolled in this retrospective cohort study. All sur-
gical procedures were performed by one surgeon(KH Kim). The
LLR and OLR groups were compared in terms of demographics,
clinical perioperative outcomes.

Results: A total of 61 cases of LLR were performed in patients
over 70 years of age during the study period, including 36
cases of HCC, 5 cases of intrahepatic cholangiocarcinoma, 5
cases of liver metastasis of colorectal cancer, 7 cases of IHD
stone, 3 cases of biliary cystadenoma, 2 cases of biliary IPMN, 2
cases of hemangioma, and 1 case of liver cyst. The ratio of an-
atomical resection to non-anatomical resection was 47:14. LLR
group (n=61) had a significantly shorter postoperative hospital
stay than the OLR group (n=61) (9.1 + 2.3 vs 12.3 + 2.1 days,
P<0.001) and less estimated blood loss than OLR group (153.4
+67.5vs 260.4 + 89.2mL, P<0.001).

Condlusions: LLR is a well considered operation in patients over
70 years of age who have no abnormality in pulmonary and
cardiac function. The authors suggest that LLR could be a rea-
sonable operative option for selected old aged patients.
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Novel Classification for Right Posterior Portal Vein (RPPV)
Evaluated by SYNAPSE VINCENT

Xu-guang Hu, Ingyu Kim, Sung yeon Hong, Xue-yin Shen,Mina
Kim, Bong-Wan Kim, Hee-Jung Wang*

Department of Hepatobiliary Surgery and liver transplantation, Ajou
University School of Medicine

Aims: There was no consensus on right posterior section (RPS)
graft was a routine option for adult living donor liver trans-
plantation (LDLT). The main reason for it was that the vascular
pedicles of the RPS graft which was the second order branches
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were complicated. And there was no deep and detailed de-
scription of the patterns of the 2", 3" portal branch in RPS. The
present study is an attempt to describe the patterns of the 2",
3" portal branch in RPPV.

Methods: Between November 2008 and January 2017, a total
of 106 preoperative liver multidetector-row computed tomog-
raphy (MDCT) images were obtained from the donor and the
3D images were reconstructed by SYNAPSE VINCENT medical
imaging system. The patterns of the 2", 3“ portal branch of
the RPPV were investigated using SYNAPSE VINCENT medical
imaging system.

Results: We classified the RPPV into four types. Type A:
the RPPV have a common trunk (more than 5mm) with two
main 3" order branch (36 cases, 34%); Type B: there was
no common trunk with two main 2™ order branch (16 cas-
es, 15%); Type C: there was one major common trunk with
multiple 3 order branch (48 cases, 45.3%); Type D: the right
posterior section have sliding branches to/from anterior portal
vein (6 cases, 5.7%). The median length of the type A portal
trunk was 12.35mm (range 5.0mm-28.7mm). In the present
study, there were 16 cases of right posterior sector (RPS) graft
which were selected by volumetry-Based criteria. There was
only one RPS graft has multiple portal veins opening.
Conclusions: The Couinaud segment was not always supplied
with one inflow portal pedicle. In the present study, there were
52 cases (Type A and B, 49%) which one segment has only
one inflow portal pedicle. Others, 54 cases which one segment
have two or more 3rd inflow portal pedicle. RPPV type C and
D could not apply with anatomic segmentectomy, only the sys-
tematic resection is possible.

| 0076

Risk Factors for Surgical Site Infections after Liver Resec-
tion (A Multivariate Analysis of 6,132 Patients)

Li-Yang SUN", Jiong-Jie YU'?, Ju-Dong LI'?, Xin-Fei XU'?, Jia-He
WANG", Bing QUAN"?, Wen-Tao YAN'?, Feng SHEN', Chao LI',
Lei LIANG', Tian YANG'

'Department of Hepatobiliary Surgery, Eastern Hepatobiliary Surgery
Hospital of Second Military Medical University, China; “Department of
Clinical Medicine, Second Military Medical University, China

Aims: Surgical site infection (SSI) is a common postoperative
complication and associated with an increased morbidity, hos-
pital stay, and overall cost. The aim of the present study was to
identify risk factors for SSIs after hepatic resection based on a
large single-center cohort.

Methods: A retrospective study was conducted of 6,132 patients
who underwent liver resection without concomitant biliary recon-
struction or gastrointestinal procedures between 2014 and 2016
at the largest hepatic center in China. The occurrences of SSI,
classified as incisional SSI and organ/space SSI within 30 days after
operation were investigated. Patient- and surgical-related risk vari-
ables were collected using standardized data collection form. A



likelihood ratio forward regression model was used to assess the
independent association of risk factors with SSI.

Results: SSI developed in 587 patients (9.6%), including su-
perficial/deep incisional SSI in 357 patients (5.8 %), and organ/
space SSI in 304 patients (5.0 %). Multivariate logistic regres-
sion analysis showed that obesity, diabetes mellitus, ASA score
= 2, liver cirrhosis, re-hepatectomy, hepatoliathiasis, and in-
traoperative blood transfusion were independent risk factors
of overall SSI. However, incisional and organ/space SSI differed
from each other with respect to risk factors. Among a variety
of risk factors, hepatolithiasis, liver cirrhosis, and intraoperative
blood transfusion were consistently associated with both inci-
sional and organ/space SSI.

Conclusions: SS| is a common complication after liver resection,
and more caution should be taken in patients with hepatolithi-
asis or liver cirrhosis. Prevention strategies focusing on factors
associated with SSl is necessary in order to reduce SSI after liver
resection.
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Outcomes after the Liver Resection of Colorectal Cancer
Liver Metastases: A Single Center Experience

Jae Ryong SHIM’, Sang Jae LEE’, Seung Duk LEE?, Min Jung
KIM', Sung Chan PARK", Seong Hoon KIM?, Sung-Sik HAN?, Sang
Jae PARK?, Jae Hwan OH"

!Center for Colorectal Cancer; National Cancer Center, Korea; “Center
for Liver Cancer, National Cancer Center, Korea

Aims: Colorectal cancer (CRC) is associated with frequent dis-
tant metastases. Traditional surgical option for colorectal liver
metastasis (CRLM) was a staged operation. And with advances
of surgical techniques, devices, perioperative management and
chemotherapeutic agents, CRLMs are now believed to be cur-
able by operation. We analyze the differences of perioperative
and oncologic outcome between simultaneous and staged op-
eration.

Methods: Four hundred fifty six patients who underwent he-
patic resection for known CRLM between January 2001 and
December 2014 were retrieved from a retrospective database
at our institution. Simultaneous resection was defined as
co-operation between colorectal resection and liver resection.
And staged operation was defined as colon resection was per-
formed first and additional chemotherapy was followed.
Results: There were no statistically significant differences ex-
cept ASA, preoperative chemotherapy state, number of meta-
static tumor, liver resection margin (P=0.034, P=0.001, P=0.001,
and P=0.017, respectively). Only major liver resection showed
statistically significant difference in multivariate analysis for post-
operative complication (P=0.018). In the multivariate analysis for
disease-free survival and overall survival, there was a statistically
significant increased risk of recurrence and poor prognosis in
patients who had primary colorectal cancer histologic grade with
poorly differentiated or mucinous adenocarcinoma, over 3 num-
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bers of liver metastases, surgical margin of < 0.1 cm.
Conclusions: This study showed that simultaneous resections
present similar major complication rates and oncologic out-
comes compared with staged resection for synchronous CRLM.
Simultaneous resection for synchronous CRLM appears to be
feasible and safe.

0-078

Efficacy of Platelet-Rich Fibrin on Bile Duct Anastomosis
in a Rat

Necdet OZCAY", Ali OZANT", Hanife 0ZKAYALAR?, Hasan BESIM"

'General Surgery, Near East University, Cyprus; “Pathology, Near East
University, Cyprus

Aims: Promoting the healing process and increasing the regen-
erative capacity of the biliary system might play a crucial role in
preventing biliary complications following hepatopancreaticobi-
liary operations and liver transplantation. Aim of the study is to
evaluate the effect of platelet-rich-fibrin (PRF) concentrate on
the bile duct anastomosis healing process in rats.

Methods: Thirty male Sprague Dawley (SD) rats were used for
the study. The animals were allocated into three groups: Group
| Control Group (n=10): Anastomosis to the common bile duct
(CBD) with a stent. Group Il PRF Group (n=10): Anastomosis
to the CBD with a stent and covered with PRF. Group Ill Sham
Group (n=10): Preparation of the common bile duct, no anas-
tomosis. The animals were followed up for 1 month, then sac-
rificed. Study parameters were adhesions around the anasto-
mosis, bridging the bile duct tissue thickness over the stent and
histopathologic examination of the bridging bile duct tissue.
Results: CBD anastomosis using a stent caused severe adhesion
around the anastomosis, bridging bile duct tissues were weak
and histopathologically, healing was incomplete in most of the
control animals. However, PRF application significantly reduced
the adhesions, increased the quality of the bridging bile duct
tissues and caused complete healing histologically.
Conclusions: PRF is a safe, autologous, easily prepared mem-
brane. The present study findings shows that PRF prevents
local complications, and increases the healing capacity of the
bile duct after CBD anastomosis. Therefore, it might be a new
treatment option for preventing bile duct complications in liver
transplantation patients.
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Comprehensive Evaluation of Liver Resection Proce-
dures: Surgical Mind Development through Cognitive
Task Analysis

Cheng-Maw HO', Go WAKABAYASHF?, Chi-Chuan YEH?, Rey-

Heng HU", Takanori SAKAGUCHI*, Takeshi TAKAHARA®, Po-
Huang LEE'

'Department of Surgery, National Taiwan University Hospital, Tai-
wan; “Department of Surgery, Ageo Central General Hospital, Japan;
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*Department of Medical Education, National Taiwan University Hos-
pital, Taiwan; *Second Department of Surgery, Hamamatsu University
School of Medicine, Japan; 5Department of Surgery, Iwate Medical
University, Japan

Aims: Liver resection is a complex procedure for trainee sur-
geons. Cognitive task analysis facilitates understanding and
decomposing tasks that require a great proportion of mental
activity from experts.

Methods: Using cognitive task analysis and video-based
coaching to compare liver resection by open and laparoscopic
approaches, we decomposed the task of liver resection into
exposure (visual field building), adequate tension made at the
working plane (which may change three-dimensionally during
the resection process), and target processing (intervention strat-
egy) that can bridge the gap from the basic surgical principle.
Results: The key steps of highly-specialized techniques, includ-
ing hanging maneuvers and looping of extra-hepatic hepatic
veins, will be shown on video by open and laparoscopic ap-
proaches.

Conclusions: Familiarization with laparoscopic anatomical
orientation may help surgeons already skilled at open liver re-
section transit to perform laparoscopic liver resection smoothly.
Facilities at hand (such as patient tolerability, advanced instru-
ments, and trained teams of personnel) can influence surgical
decision making. Application of the rationale and realizing the
interplay between the surgical principles and the other para-
medical factors may help surgeons in training to understand
the mental abstractions of experienced surgeons, to choose
the most appropriate surgical strategy effectively at will, and to
minimize the gap.

0-080

Laparoscopic Right Hepatectomy without Hanging Ma-
neuver and CUSA

Jong Man Kim, Sangjin Kim, Jong Wook Oh, Jinsoo Rhu, Young
Jae Jeong, Jisoo Lee, Kyung-Sik Kim, Gyu-Seong Choi, Jae-Won
Joh

Department of Surgery, Samsung Medical Center

Aims: CUSA and Hanging maneuver were routinely used in
laparoscopic right hepatectomy in many centers. LigaSure has
been reported as a safe and effective approach for parenchy-
mal transection in open hepatectomy; however, its roles in
laparoscopic right hepatectomy (LRH) have not been evaluated.
The aim of present study is to evaluate the safety and feasibility
of LigaSure in LRH.

Methods: A prospectively collected single-center database
containing all laparoscopic liver resections performed by single
surgeon at the Samsung Medical Center between March 2016
and December 2017. He used LigaSure and Bipolar during LRH
without Hanging maneuver and CUSA.

Results: Thirty-four patients underwent LRH, but conversion to
the open procedure occurred in two patients (5.9%). All pa-
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tients had non-cirrhotic or cirrhotic liver with Child-Pugh class A.
Median age was 55 years and 26 patients (81.3%) had hepato-
cellular carcinoma. Other disease included liver metastasis (n=2),
living donor (n=2), focal nodular hyperplasia (n=1), cavernous
hemangioma (n=1) excluded conversion cases (n=2). Median
number of Pringle maneuver was 2 times during procedure.
Median operating time was 256 minutes and median blood
loss 225 mL. None was transfused red blood cells. Four patients
experienced the complications such as ascites (n=2), bleeding
(n=1), and delirium (n=1). Median hospitalization was 7 days
and none developed to death at the last visit.

Conclusions: The method using LigaSure and Bipolar without
Hanging Maneuver and CUSA demonstrates a simplicity, safety,
and effectiveness for LRH in patients.

Keywords: Minimal invasive surgery, Complications, Outcomes
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Clinical Characteristics of Long Term Survivors Following
Sorafenib Treatment for Unresectable Hepatocellular
Carcinoma: Korean National Multi-Center Retrospective
Cohort Study

Young Youn Cho'?, Su Jong Yu', Hye Won Lee’, Do Young Kim®,
Wonseok Kang*, Yong-Han Paik®, Pil Soo Sung®, Si Hyun Bae®,
Su Cheol Park®, Young Seok Doh”®, Kang Mo Kim® Eun Sun
Jang’, In Hee Kim"’, Won Kim"', Yoon Jun Kim"

IDepaItment of Internal Medicine and Liver Research Institute, Seoul
National University College of Medicine, Seoul, Korea; “Department
of Internal Medicine, Chung-Ang University Hospital, Seoul, Korea;
*Department of Internal Medicine, Yonsei University College of Medi-
cine, Seoul, Korea; 4Depar‘cment of Medicine, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea; *Depart-
ment of Internal Medicine, Kangnam St. Mary’s Hospital, The Catholic
University of Korea College of Medicine, Seoul, Korea; *Department
of Internal Medicine, Korea Cancer Center Hospital, Korea Institute
of Radiological and Medical Sciences, Seoul, Korea; 7Department of
Internal Medicine, Eulji University Hospital, Daejeon, Korea; *Depart-
ment of Gastroenterology, Asan Liver Center, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea; 9Departments of
Internal Medicine, Seoul National University Bundang Hospital, Seoul
National University College of Medicine, Seoul, Korea; 1‘]Department
of Internal Medicine, Chonbuk National University Hospital, Chonbuk
National University Medical School, Cheongju-si, Korea; "'Department
of Internal Medicine, Seoul Metropolitan Government Seoul National
University Boramae Medical Center; Seoul, Korea

Aims: Sorafenib is the standard systemic therapy for treatment
of advanced stage hepatocellular carcinoma (HCC), and pro-
gressive HCC after locoregional therapy. The efficacy and safety
of the drug in clinical practice have been addressed by several
real world studies. However, little data are available regarding



clinical factors of good responders following sorafenib treat-
ment. This study aimed to evaluate prognostic factors of long
term survivors.

Methods: This multi-center retrospective cohort study included
1,605 unresectable HCC patients who received sorafenib treat-
ment between 2007 and 2014 in 9 tertiary centers in Korea.
The patients were classified into long-term survivor group (sur-
vival longer than 2 years, n=246) or control group (n=1,359).
The primary endpoint was prognostic factors on survival for
overall patients. Secondary endpoints included time-to-progres-
sion and other safety profiles.

Results: The patients were predominantly male (83.8%), chron-
ic hepatitis B (77.3%), and Barcelona Clinic of Liver Cancer
stage C (78.3%). The median overall survival was 9.0 months.
After treatment, 12 patients (0.7%) achieved complete re-
sponse, and 146 patients (9.1%) achieved partial response by
mRECIST criteria. The prognostic factors predicting long-term
survival were metformin use (hazard ratio [HR]=2.44; P=0.004),
hand foot skin reaction (HR=1.77; P=0.001), and concomittent
treatment with chemoembolization or radiotherapy (HR =2.59;
P<0.001). Prognostic factors against long-term survival were
child pugh score B (HR=0.375; P<0.001), presence of extrahe-
patic metastasis (HR=0.625; P=0.002), main portal vein inva-
sion (HR=0.625; P=0.002), and elevated AFP (>1,000 ng/mL;
HR=0.393; P<0.001).

Conclusions: This large multi-center retrospective study
showed that the objective response was 9.8%, and the propor-
tion of long-term survivors was 15.3% in Korean patients. The
prognostic factors predicting long-term survival after sorafenib
treatment were hand foot skin reaction, metformin use, con-
comittent treatment, good liver function, absence of extrahe-
patic metastasis, low degree of portal vein thrombosis, and low
AFP.

Keywords: Hepatocellular carcinoma, Sorafenib, Long-term
survival, Prognosis
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New Prediction Model of Convolutional Neural Network
for Hepatocellular Carcinoma in Patients of Hepatitis B
Virus-Related Cirrhosis on Potent Antiviral Therapy with
Comparison of Preexisting Models

Joon Yeul Nam, Jong Ho Lee, Hee Yoon Jang, Kanghyug Choi, In-
gyoon Ha, Eun Sun Jang, Jin-Wook Kim, and Sook-Hyang Jeong

Departments of Internal Medicine, Seoul National University Bun-
dang Hospital, Seoul National University College of Medicine, Korea

Aims: Although there are several prediction models for hepa-
tocellular carcinoma (HCC) development in chronic hepatitis B
virus (HBV) infection including various proportion of liver cir-
rhosis, they are not based on the entirely cirrhotic patients on
antiviral therapy. This study aimed to develop a new model of
convolutional neural network (CNN) using deep learning tech-
nique for the prediction of HCC among HBV-related cirrhosis
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on the potent antivirals.

Methods: The subjects were 424 patients with HBV-related
cirrhosis on entecavir therapy and followed for median 62.0
months at a single tertiary hospital in Korea. Four existing mod-
els (PAGE-B, CU-HCC, HCC-RESCUE and ADRESS-HCC) were
applied to our subjects and, compared for the accuracy of each
model at 5 years using Harrell's c-index. A New model using
CNN was developed, and accuracy of the new model was cal-
culated.

Results: During the follow-up period, HCC developed in 86
out of 424 patients (20.3%) with 5 year cumulative incidence
of 22%. In discrimination assessment, PAGE-B (c-index=
0.612), HCC-RESCUE (c-index=0.613), and ADRESS-HCC (c-in-
dex=0.606) showed a better discriminatory power compared to
CU-HCC (c-index=0.563). The predicted 5 year cumulative HCC
incidence among PAGE-B, CU-HCC, and HCC-RESCUE using
the reported cutoff of each model were 16.0%, 21.1%, and
41.2%, respectively. However, application of the PAGE-B, CU-
HCC, and HCC-RESCUE for our cohort showed a predicted 5
year HCC incidence of 23.6%, 17.2%, and 21.7%, respective-
ly, suggesting an underestimation in PAGE-B, but overestima-
tion in CU-HCC, and HCC-RESCUE. Accuracy of new model us-
ing CNN was 79.7 %, which seems to be a better performance.
Conclusions: Our new model of CNN may present better pre-
diction than the preexisting 4 models for HBV-related cirrhosis
on potent antivirals. Further validation study is warranted.
Keywords: Risk model, Liver cirrhosis, Liver cancer, Convolu-
tional neural network
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The Current Surveillance Strategy Does Not Improve the
Detection Rate of Small Hepatocellular Carcinoma: A
Single-Center Experience in South Korea

Minah Jon, Jae-Jun Shim, Shin Ju Oh, In Zoo Choi, Chi Hyuck Oh,
Byung-Ho Kim

Department of Internal Medicine, Kyung Hee University School of
Medicine, Seoul, Korea

Aims: Abdominal ultrasonography (US) and alpha-fetoprotein
(AFP) testing are components of the nationwide liver cancer
surveillance program in South Korea. However, whether this
surveillance strategy improves the detection rate of single and
small (< 2 cm) hepatocellular carcinoma (HCC) in high-risk
groups is unclear.

Methods: We investigated the detection process and the clini-
cal features of small HCC in a single healthcare center in South
Korea from 2006 to 2015. Surveillance comprised US and AFP
screening every 6 to 12 months; computed tomography (CT)
was performed in place of US at the discretion of the clinician.
Results: During the study period, 916 patients were newly di-
agnosed with HCC, of whom 91 (9.9%) had a small HCC. The
proportion of small HCC was 9.5% from 2006 to 2010 and
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10.4% from 2011 to 2015 (P=0.677). The proportion of small
HCC did not increase significantly during the 10-year period
(Figure, P for trend = 0.297). The majority of patients with small
HCC were detected by surveillance (N=57, 62.6%), followed
by screening (N=14, 15.4%), and incidentally (N=20, 22.0%).
Between 2006 to 2010 and 2011 to 2015, 65.2% and 60.0%,
respectively, of small HCCs were detected by surveillance (P for
trend=0.609). CT scan detected the largest proportion of small
HCCs (45.1%), followed by US (40.7%), AFP elevation (12.1%),
and magnetic resonance imaging (MRI) (2.2%). The overall 1-,
3-, and 5-year survival rates of treated patients were 96.0%,
84.6%, and 79.8%, respectively. Transarterial chemoemboli-
zation (TACE) was the most commonly performed initial treat-
ment (N=46, 50.5%), due to an unfavorable tumor location or
decreased liver function. Surgical resection and ablation were
performed in 11 (12.1%) and 26 (28.6%) patients, respectively.
However, there was no significant difference in the overall sur-
vival rate between patients who underwent surgical resection
and those subjected to surgical ablation (P=0.295 by log-rank
test).
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Condlusions: Surveillance plays a major role in early detection
of HCC. However, the current surveillance strategy is inade-
quate for the detection of small HCC in cirrhotic patients; more
effective and practical surveillance strategies are needed.
Keywords: Early Detection of Cancer, Diagnosis, Epidemiology,
Hepatocellular carcinoma, Mass Screening

Metformin-Associated Chemopreventive Effects on Re-
currence after Hepatic Resection of Hepatocellular Carci-
noma: From in vitro to a Clinical Study

Shin Hwang', Woo-Hyoung Kang’, Eunyoung Tak? Gi-won
Song', Ki-Hun Kim', Chul-Soo Ahn', Deok-Bog Moon', Tae-Yong
Ha', Dong-Hwan Jung', Gil-Chun Park’, Sung-Gyu Lee'
'Department of Surgery, Asan Medical Center, University of Ulsan Col-
lege of Medicine, Korea; ?Asan Institute of Life Sciences, Asan Medical
Center, Korea

Aims: We investigated metformin-induced cytotoxic effects in
vitro and assessed the chemopreventive effects of metformin in
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patients undergoing hepatic resection (HR) for hepatocellular
carcinoma (HCQ).

Methods: This study consisted of two independent parts: a
laboratory research and a clinical study to assess the antitumor
effects of metformin. The laboratory research assessed whether
exposure to metformin has any cytotoxic effect on liver tumor
cell lines. In the clinical study, the rate of tumor recurrence and
overall patient survival after HR of HCC were investigated to
assess whether long-term exposure to metformin has any che-
mopreventive effects.

HCC patients
(n =939)

Survival <2 years
(n =54)

RO resection
(n = 885)

Control group
(n= 840)

Metformin
=12 months

Metformin group
(n=45)

PSM control group
(n= 225)

Results: In vitro study using HCC cell lines revealed noticeable
cytotoxic effects of metformin, which were largely weaker than
those of sorafenib. In the clinical study, no statistical differenc-
es were found in tumor recurrence or overall survival between
metformin and control groups. In contrast, there was a non-sig-
nificant difference in tumor recurrence between metformin
and propensity score-matched control groups, but there was
significant difference in overall patient survival. Metformin ad-
ministration was an independent risk factor for patient survival.
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Conclusions: In conclusion, our in vitro laboratory study
demonstrated presence of cytotoxic effects of metformin. Met-
formin administration was associated with reduced tumor re-
currence and helped induce significant improvements in overall
patient survival in patients who underwent HR for HCC.
Keywords: Metformin, Chemoprevention, Hepatocellular car-
cinoma, Recurrence
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A Nationwide Analysis of Conditional Survival Estimates
for Korean Patients with Hepatocellular Carcinoma

Jae Seung Lee'?, Jun Yong Park ", In Rae Cho'?, Hye Won Lee'?,
Mi Young Jeon'?, Tae Seop Lim"*, Do Young Kim"* and Kwang-
Hyub Han"*

'Department of Internal Medicine, Yonsei University College of Medi-
cine; “Yonsei Liver Center, Severance Hospital; *Institute of Gastroen-
terology, Yonsei University College of Medicine; “Korean Liver Cancer
Study Group, Seoul, Korea

Aims: Conditional survival estimates (CSE) can provide more
useful prognostic information on survival for a period of time
after diagnosis and helps counseling patients with cancer on
their individual prognosis of mortality. This study aimed to ana-
lyze survival rate over time and estimate conditional survival (CS)
for Korean HCC patients using a national population-based
registry.

Methods: Patients with HCC, registered in the popula-
tion-based Korean cancer registry database, were retrospec-
tively reviewed. Cumulative overall survival (OS) was calculated
by using Kaplan-Meier method, and conditional 1-year survival
at “X" year or month after diagnosis were calculated as CS,
= OSx,1y/OS. Cumulative CS calculations were performed
with secondary subgroup analyses by BCLC stages, and then
patients of stage 0, A, and B underwent subgroup analysis by
initial treatment Methods.

Results: 3,509 patients diagnosed as HCC from January 2008
to December 2010, and 2,408 from January 2011 to December
2012 in Korea were separately reviewed. In 2008-2010, the
actual OS at 1, 2, 3, 4, 5, and 6 years were 68.8%, 57.1%,
48.5%, 42.7%, 37.7%, and 33.4%. 1-year CS of 1, 2, 3, 4,
and 5-year-survivors were 83.1%, 84.8%, 88.0%, 88.4%, and
88.5%. Patients demonstrated increase in CSE over time and
showed same tendency in almost of all treatment Methods.
In 2011-2012, OS at 1, 2, 3, and 4 years were 72.5%, 60.7%,
52.2%, and 46.5%. Overall 1-year CS of 6, 12, 18, 24, 30, and
36 months were 81.4%, 83.7%, 85.0%, 86.9%, 96.9%, and
89.1%. The CSE was also showed tendency to rise over time in
subgroup analysis.

Table 1. Actual survival rates and CSE of HCC patients

(A) Survival rates and CSE of HCC patients diagnosed in 2008-2010 (Cohort A)

Patients Survival

Variables 1yt 2yr 3yr 4yr Syr 6 yr
All patients (n=3509) 68.8% 57.1% 485% 42.7% 37.7% 334%
1yr CSE 83.1% 84.8% 880% 884% 88.5%
2yr CSE 705% 74.6% 77.8% 78.3%
3 yr CSE 62.0% 66.0% 689%
4 yr CSE 548% 58.4%
5 yr CSE 48.5%

(B) Survival rates and CSE of HCC patients diagnosed in 2011-2012 (Cohort B)

Patients Survival

Variables

6mo Tyr 18 mo 2yr 30 mo 3yr 42 mo 4yr
Al tier - - PR - -
*F patients 81.3% 725%  662% 607%  563%  522%  489%  46.5%
(n=2408)
1yr CSE 81.4%  837%  E85.0%  860%  869%  89.1%
2 yrCsE 69.2%  72.0%  73.9%  76.6%
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Figure 1. One-year conditional survival estimates sorted by BCLC stage for HCC patients (Left) diagnosed in 2008-2010 and (Right)
diagnosed in 2011-2012 (n. number: mo, month conditional survival estimate; YR, year conditional survival estimate)

Conclusions: Overall CSE improved with each additional year
after diagnosis in both groups. CS may provide a more accurate
prognosis and hopeful message to patients who are surviving
with or after treatment. Further prospective nationwide re-
search would be required.

Keywords: Conditional survival estimates, Hepatocellular carci-
noma, Survival trends, Period analysis

Targeting the Crosstalk between Cytokine-Induced Killer
Cells and Myeloid Derived Suppressor Cells in HCC

Su Jong Yu'?, Chi Ma', Bernd Heinrich', Zachary J. Brown',
Milan Sandhu', Qianfei Zhang', Qiong Fu', David Agdashian’,
Firouzeh Korangy’, Tim F. Greten"

!Gastrointestinal Malignancy Section, Thoracic and Gastrointesti-
nal Oncology Branch, Center for Cancer Research, National Cancer
Institute, National Institutes of Health, Bethesda, MD 20892, USA;
*Department of Internal Medicine and Liver Research Institute, Seoul
National University College of Medicine, Seoul, Korea

Aims: Cytokine-induced killer (CIK) cell-based immunotherapy
is effective as adjuvant therapy in early stage hepatocellular car-
cinoma (HCC), but lacks efficacy in advanced HCC. We inves-
tigated immune suppressor mechanisms and focused on CIKs
and myeloid-derived suppressor cells (MDSCs).

Methods: MDSCs were quantified by flow cytometry, PCR, and
immunohistochemistry. Cytokines were detected by cytokine
array. LDH cytotoxicity assay was performed in the presence or
absence of MDSCs to study CIK function against HCC cells in
vitro. An FDA approved PDE5 inhibitor, tadalafil, was used to
target MDSCs in vitro and in vivo. Two different murine HCC
cell lines were tested as subcutaneous and orthotopic tumor
models in C57BL/6 and BALB/c mice. Anti-tumor effects of hu-
man CIK and MDSC were tested in vitro.

Results: Adoptive cell transfer of CIK cells into tumor bearing
mice induced inflammatory mediators (e.g., CX3CL1, IL-13) in
the tumor microenvironment and an increase of tumor infil-
trating MDSCs leading to impaired anti-tumor activity in two
different HCC tumor models. MDSCs efficiently suppressed
the cytotoxic activity of CIK cells in vitro. In contrast, treatment
with a PDE5 inhibitor reversed MDSC suppressor function via
ARG1 and iNOS blockade and systemic treatment with a PDE5
inhibitor prevented MDSC accumulation in the tumor microen-
vironment upon CIK cell therapy and increased its anti-tumor
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efficacy. Similar results were seen when human CIK cells were
tested in vitro in the presence of CD14"HLA-DR™" MDSCs.
Treatment of MDSCs with a PDES inhibitor suppressed MDSCs
suppressor function and enhanced CIK activity against human
HCC cell lines in vitro.

Conclusions: Our results suggest that targeting MDSCs is an
efficient strategy to enhance the antitumor efficacy of CIK cells
for the treatment of patients with HCC.

Keywords: CIK, PDE5 inhibitor, HCC, Immunotherapy

Sarcopenia Measured by Psoas Muscle Index Is an Inde-
pendent Factor for Overall Survival in Korean Patients
with Hepatocellular Carcinoma

Hee Yoon Jang', Sook-Hyang Jeong', Sung Ho Hwang', Ju Hyun
Lee', Joo Yeong Baeg', Joong Mo Ahn? Jung Wha Chung’, Jin-
Wook Kim', Eun Sun Jang', Youngrok Choi’, Jai Young Cho’, Ho-
Seong Han®

"Department of Internal Medicine, “Department of Radiology, *De-
partment of Surgery, Seoul National University Bundang Hospital,
Seoul National University College of Medicine, Korea

Aims: This study investigated the effect of sarcopenia on the
survival of hepatocellular carcinoma (HCC) patients who under-
went curative or non-curative treatment.

Methods: There were 2 sets of subjects (test and validation set)
in the same center. The test set included curatively resected
160 HCC patients from 2003 to 2011. The validation set in-
cluded 257 HCC patients who underwent curative or palliative
treatment from 2012 to 2015. The cross-sectional areas of the
bilateral psoas muscles at the third lumbar level were normal-
ized for the patient's height, and presented as psoas muscle in-
dex (PMI). Sex-specific cut-offs of PMI to define the sarcopenica
were ascertained by the maximal chi-square method.

Results: In the test set (n=160, curative resection, median age
of 56 years, male 75%), the PMI (mean = SD) was 4.78 + 1.64
(males) and 2.91 + 0.93 cm’/m’ (females), showing sarcopenic
prevalence of 17.5%. In the validation set subjects (n=257,
mostly non-curatively treated, median age of 60 years, male
80.9%), the PMI was 4.46 + 1.25 (males) and 2.28 + 0.81
(females), showing the sarcopenic prevalence of 57.2%. The
5-year overall survival rate in the sarcopenic group (52.2%) was
significantly lower than in the nonsarcopenic group (76.5%)
(P=0.008) in the test set, which was confirmed in the validation
set (65.2% vs. 80.3%, respectively, P=0.004). Moreover, sarco-
penia was an independent factor for poor survival in both test
[(hazard ratio (HR), 2.374, 95% confidence interval (Cl), 1.308-
4.309, P=0.004) and validation set (HR, 2.035, 95% CI 1.047-
3.958, P=0.036). However, recurrence free survival was not
different according to the sarcopenia in both test and validation
set.

Conclusions: Sarcopenia measured by PMI predicts poor surviv-
al in Korean HCC patients who underwent curative or non-cu-
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rative treatment. Therefore, nutritional support and exercise
enforcement for HCC patients may improve the survival of HCC
patients.

Keywords: Sarcopenia, Psoas muscle index, Hepatocellular car-
cinoma, Prognosis
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Clinical Impact of CD4+CD25+Foxp3+ Regulatory T Cell
in Hepatocellular Carcinoma Patients Undergoing Tran-
sarterial Chemoembolization

Hana Park’, Jae Hyung Jung’, Min Kyung Jung’, Jun Yong Park™*,
Do Young Kim>*, Sang Hoon Ahn**, Simon Weonsang Ro’, Jeon
Han Park®, Eui-Cheol Shin” and Kwang-Hyub Han>*

'Department of Internal Medicine, Institute of Gastroenterology, CHA
Bundang Medical Center, CHA University, Seongnam-si, Korea; “Lab-
oratory of Immunology and Infectious Diseases, Graduate School of
Medical Science and Engineering, KAIST,Daejeon, Korea; *Department
of Internal Medicine, Institute of Gastroenterology, Yonsei University
College of Medicine, Seoul, Korea; *Yonsei Liver Center, Severance
Hospital, Seoul, Korea; *Department of Microbiology, Yonsei Universi-
ty College of Medicine, Seoul, Korea

Aims: Regulatory T cell (Treg) play an essential role in regula-
tion of antitumor immunity. Although several studies regarding
Treg in hepatocellular carcinoma (HCC) have been reported,
knowledge of Treg after transarterial chemoembolization (TACE)
is still unrevealed. The aim of this study was to investigate clini-
cal impact of Treg in HCC patients who treated with TACE.
Methods: We measured the frequency of peripheral blood
Tregs in 23 healthy controls and 27 HCC patients undergoing
TACE between 2010 and 2012 at Severance Hospital. The
patients were divided into two groups according to tumor
response; complete response group and incomplete response
group.

Results: The frequency of Treg in HCC patients was significant-
ly higher than in healthy controls (7.52+2.62% vs. 4.99+1.4%,
P<0.001). In a Treg subpopulation, the frequency of Treg (lI)
was significantly higher in HCC patients than in healthy con-
trols (2.51£1.08% in HCC vs. 0.60+0.28% in healthy controls,
P<0.001). In comparison of Tregs numbers at baseline and
post-TACE by tumor response, the change of Treg (lll) in com-
plete response group from before to after TACE was statisti-
cally significant (63.8+42.2/mm>—53.2+31.9/mm’, P=0.050).
The complete response group contained more patients with
low post-TACE Treg (ll) numbers, and the incomplete response
group more patients with high post-TACE Treg (lll) numbers,
with statistical significance (70.9% vs. 29.4% in complete re-
sponse group; 30.0% vs. 70.0% in incomplete response group,
P=0.040). Patients with high post-TACE Treg (lll) exhibited a
significantly shorter time to progression than those with high
post-TACE Treg (Ill) (3.8 months vs. 11.6 months, P=0.038).
On multivariate analysis, hypoalbuminemia (HR 3.324; 95%
Cl (1.098-10.063), P=0.034) and high post-TACE Treg (lll) (HR
3.080; 95% Cl (1.091-8.696), P=0.034) were independent sig-



nificant prognostic factors in terms of progression.
Concdlusions: High peripheral blood Treg (lll) levels at 1 month
after TACE were independently prognostic of poor progres-
sion-free survival.

Keywords: Hepatocellular carcinoma, Transarterial chemoem-
bolization, Regulatory T cell, Immunologic change

Caveolin-1 Promotes Hepatocarcinogenesis in Cirrhotic
Liver

Sun Young Yim', Ji-Hyun Shin®, Yun Seong Jeong®, Sang-Hee
Kang', Young Nyun Park,” Yeon Seok Seo', Soon Ho Um’, Ju-
Seog Lee®

'Department of Internal Medicine, Korea University College of Med-
icine; “Department of Pathology, Yonsei University College of Medi-
cine; *Department of Systems Biology, Department of Cancer Biology,
The University of Texas MD Anderson Cancer Center

Aims: Liver cirrhosis is a soil for the development of hepato-
cellular carcinoma (HCC) and prevention of HCC is urgent.
However, biomarkers to predict development of HCC from liver
cirrhosis are still lacking. We aimed to discover a biomarker
directly from protein analysis and relate it with genomics to val-
idate in a larger cohort.

Methods: Forty six patients who had surgical resection for HCC
that developed from cirrhotic liver and developed HCC recur-
rence 3 years after resection were enrolled. HCC that recur less
than 3 years was considered as intrahepatic metastasis while
those that recur 3 years later was defined as de novo recur-
rence from liver cirrhosis. Systematic analysis was performed
using reverse-phase protein array (RPPA) and microarray data
acquired from these patients.

Results: Proteomics analysis performed after selecting 20 pro-
teins from 201 proteins with AUROC >70 in predicting late
recurrence were able to categorize patients into high (n=20)
and low risk (n=26) HCC groups. Caveolin-1 was the dominant
protein for this categorization and 298 genes that significantly
differed between these 2 groups were derived. This proteome
derived late recurrence (PDLC) gene signature well predicted
the development of HCC in cohort 7 (n=216) with background
of liver cirrhosis. The robustness of this signature was also vali-
dated in predicting de novo HCC recurrence in cohort 2 (n=259).
PDLC gene signature remained significant in multivariate anal-
ysis when compared with clinical variables (HR 1.904, P=0.01)
and showed the lowest AIC among previously reported gene
signature (186-BROAD gene signature and hepatic injury and
regeneration gene signature). in vitro experiment revealed that
immortalized liver cell overexpressed with CAV1 showed sig-
nificantly increased proliferation and soft agar colony formation
than the control (P<0.001 and 0.033). Immunohistochemical
staining of tissue microarray analysis also supported our find-
ings with increased HCC development in CAV1 positive tissues
(P=0.047).
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Conclusions: Expression of CAV1, a structural protein of cave-
olae in the plasma membrane appears to be an important pre-
dictor of HCC development from liver cirrhosis and our study
has provided new insight in considering CAV1 as a biomarker
and target for prevention strategy.

Keywords: Caveolin-1, Liver cirrhosis, Hepatocellular carcino-
ma, Reverse-phase protein microarray

Is the Anatomical Resection Necessary for Single Hepa-
tocellular Carcinoma Smaller than 3 cm?

Seong Wook SHIN, Tae-Seok KIM, Jeong Woo LEE, Keun Soo
AHN, Yong Hoon KIM, Koo Jeong KANG

Surgery, Keimyung University School of Medicine, Dongsan Medical
Center, Korea

Aims: Liver resection has been accepted as the first-line treat-
ment for single hepatocellular carcinoma (HCC). However,
the superiority of anatomical resection (AR) for a small HCC
remains controversial. In this study, we investigated the clinical
outcomes after AR and non-anatomical resection (NAR) for sin-
gle HCC smaller than 3 cm and the risk factors for HCC recur-
rence.

Methods: A total of 116 consecutive patients who underwent
liver resection for single HCC (<3 cm) between Jan 2006 and
Dec 2015 were included in this study. The medical records of
these patients were reviewed and analyzed retrospectively.
Results: The mean follow up period was 69.9 months. There
was no difference between AR and NAR group in patients de-
mographics and pathologic data except tumor location.The 1-,
2-, 3- and 5-year disease-free survival (DFS) rates were 75, 66,
56 and 43 % in AR group and 90, 81, 70, and 51 % in NAR
group, respectively (P=0.455). There was no significant differ-
ence in tumor recurrence and survival between AR and NAR
group. Multivariate analysis showed that HBeAg (+) (P=0.018,
HR=3.09) and presence of satellite nodule (P=0.005, HR=6.21)
were independent risk factors for early recurrence within 1
year. The overall recurrence was independently related to the
presence of satellite nodule (P=0.001, HR=4.98) and back-
ground liver cirrhosis (P=0.032, HR=1.96).

Conclusions: The outcomes of NAR are comparable with those
of AR in single HCC smaller than 3 cm. The presence of satellite
nodule and background liver cirrhosis are the independent risk
factors for recurrence.
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Clinical and Epidemiological Features of Hepatitis C Virus
Infection in South Korea from 2007 to 2017: A Prospec-
tive, Multicenter Cohort Study

Joon Yeul Nam', Eun Sun Jang', Young Seok Kim’, Youn Jae Lee’,
In Hee Kim*, Sung Bum Cho®, Han Chu Lee®, Si Hyun Bae’, Mo-
ran Ki®, Eun Young Lee®, Sook-Hyang Jeong'

lDepartments of Internal Medicine, Seoul National University Bun-
dang Hospital, Seoul National University College of Medicine, “Soon-
chunhyang University Bucheon Hospital, *Inje University Busan Paik
Hospital, *Chonbuk National University, *Chonnam National Universi-
ty Hwasun Hospital, °Asan Medical Center, "The Catholic University of
Korea, °National Cancer Center, Korea

Aims: This study aimed to investigate the clinical and epidemi-
ological features of chronic hepatitis C patients in South Korea
from 2007 to 2017.

Methods: The Korea hepatitis C virus (HCV) cohort is a pro-
spective, multicenter cohort which enrolled 2,910 adult patients
with anti-HCV positivity at 7 tertiary centers. A standardized
questionnaire survey on the risk factor for HCV infection, and
clinical data collection with patient follow-up were prospective-
ly performed. Among them, clinical profiles of 2,758 patients
with HCV RNA viremia were described.

Results: The HCV cohort showed a mean age of 57.3 years
with 50.7% men, current or past alcohol intake in 52.8%, obe-
sity in 27.4%, and diabetes mellitus in 18.6%. Past history of
transfusion before 1995 was in 14.4%, intravenous drug use
(IVDU) in 5.6%, piercing in 33.4%, and tattooing in 37.4%.
The diagnostic category consisted of chronic hepatitis (69.5%,
n=1918), liver cirrhosis (18.9%, n=522), and hepatocellular
carcinoma (HCC) (11.5%, n=318). The mean level of platelet
count was 235K, ALT level over upper normal limit (UNL) in
50.1%, and HCV RNA level>600,000 IU/mL in 48.1%. The
major HCV genotypes were genotype 1b (48.2%), genotype
2 (46.4%), genotype 3, 4, and 6 in 0.6%, 0.2%, and 0.5%,
respectively. Liver biopsy was performed in 227 patients (8.2%),
while FibroScan® was performed in 289 patients. Antiviral
treatment including interferon-based therapy and direct acting
antivirals was undergone in 32.8%. Comparison of clinical pro-
files between the first half period (2007-2011) and second half
(2012-2017) will be discussed.

Conclusions: The current clinical profile of Korean chronic hep-
atitis C patients showed a mean age of 57 years with male to
female ratio of 1, past history of transfusion and IVDU in less
than 25%, genotype 1 and 2 in 95%, liver cirrhosis and HCC in
30%, and one third of the patients underwent antiviral thera-
py.

Keywords: Hepatitis C virus, Epidemiology, Prospective cohort,
Multicenter cohort
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A Tool to Measure the Impact of Inaction towards Elimi-
nation of Hepatitis C: A Case Study in Korea

Do Young Kim, Sang Hoon Ahn, Kwang-Hyub Han

Department of Internal Medicine, Yonsei University College of Medi-
cine, Seoul, Korea

Aims: Chronic hepatitis C (CHC) and its sequelae present a sig-
nificant source of economic and societal burden. Introduction
of highly effective curative therapies have made elimination of
HCV attainable. Our study used a predictive model scalable at
national, regional or local level to assess the clinical and eco-
nomic impact of implementing national screening and treat-
ment policies towards HCV elimination in Korea.

Methods: A Markov disease progression model of HCV infec-
tion was developed to analyse the clinical and economic impact
of delaying diagnosis and treatment of HCV using modules
that quantified the disease burden and medical costs associated
with CHC. In this analysis, the model compared the clinical out-
comes of the national status quo in Korea of 6,990 treatments
and 4,205 newly diagnosed HCV-infected cases annually,
starting in 2018 to 1) a scenario that met WHO's diagnosis, in-
cidence, and mortality targets for elimination of HCV by 2030,
2) a scenario of delaying these intervention by one year, and 3)
delaying these interventions by two years. Modelled historical
incidence of HCV was calibrated to match the reported preva-
lence of antibodies against HCV (0.80% in 2013). Elimination
scenario required 24,000 treatments and 34,000 newly diag-
nosed cases annually, starting in 2018, to reach the 2030 tar-
gets.

Results: Compared to base case, elimination would avert
30,607 incident cases of HCV, 14,879 cases of decompensat-
ed cirrhosis (DCC), 18,334 cases of hepatocellular carcinoma
(HCCQ), 523 liver transplantations (LTs), and 14,001 liver-related
deaths (LRDs) over the 2017-2030 periods. Postponing this
elimination intervention by one (or two) years would fail to
avert over 4,621 (8,879) new HCV infections, nearly 3,446
(6,760) cases of end-stage liver disease (ESLD), and 1,403
(2,758) LRDs by 2030.

Conclusions: Leveraging a tool to quantify the impact of
screening and treatment interventions and track their progress
towards WHO targets, HCV elimination in Korea would avert
a significant portion of incident cases, as well as new cases of
end-stage liver disease (ESLD) and LRDs due to HCV. Also, post-
poning this intervention by just one or two years would fail to
avert hepatic complications and new infections, thus bringing
considerable burden to patients and society.

Keywords: Hepatitis C, Elimination
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SVR Rate (12 Weeks and 1 Year) and Improvement of
Fibrosis after Daclatasvir/Asunaprevir Treatment in Gen-
otype 1b HCV-Infected Patients

Hannah Ra’, Seung Kak Shin’, So Jeong Kim', Gyu Cheon Kyung,
Youn-i Choi', Oh Sang Kwon'*, Jong-Beom Shin’, Young-Joo Jin?,
Jin-Woo Lee’, Sangheun Lee®, Ki Jun Han®, Young Nam Kim*, Tae
Hun Kim®, Yun Soo Kim", Duck Joo Choi’, Ju Hyun Kim"

'Department of Internal Medicine, Gachon University Gil Medical
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national St. Mary’s Hospital, Incheon, Korea; *Department of Internal
Medicine, Cheju Halla General Hospital, Jeju, Korea; *Department of
Internal Medicine, Ewha Womans University School of Medicine,
Seoul, Korea

Aims: The long term data with daclatasvir (DCV)/asunaprevir
(ASV) treatment for genotype 1b (GT1b) HCV-infected patients
was not reported in Korea. This study investigated the efficacy
in virologic response (SVR;, and SVR,g_40), improvement of liver
function and fibrosis markers after DCV/ASV treatment.
Methods: HCV GT1b patients who had not resistant associated
substitute (RAS) were enrolled in 5 tertiary Korean hospitals. A
total of 287 patients treating with DCV/ASV were observed for
SVR;,. Virologic response was measured at 12 weeks (SVR,,),
and 48-60 weeks (SVR,54,) after the end of treatment. In pa-
tients with cirrhosis, liver function, aspartate transaminase to
platelet ratio index (APRI), FIB-4 index, fibrosis index (FI), and
liver stiffness measurement (LSM) were compared between be-
fore and after treatment (at SVRyg.60).

Results: SVR,, was obtained in 97.6% (280/287) patients.
Among them, 189 patients were observed for SVR,q.¢,. Base-
line characteristics (n=189): age (55«11 years), male 91(48%),
cirrhosis 57(30.2%), treatment-naive 135(71.4%), ALT (58+53
IU/L), and HCV RNA (1,738,132+2,279,517 IU/mL) were
shown. SVR,g.4, Was obtained in 96.8 % (183/189) patients.
In cirrhotic patients (n=57), changes of ALT (52+36 to 25+13
IU/L, P<0.001), total bilirubin (1.0£0.8 to 0.9+0.5 mg/dL,
P=0.112), albumin (3.9+0.7 to 4.2+0.5 g/dL, P=0.003), and
platelet (130496 to 144+80 10°/mm?, P=0.132) were observed.
The changes of APRI score (2.1+0.3 to 0.8+0.1, P<0.001),
FIB-4 index (7.2+0.9 to 3.7+0.4, P<0.001), FI (2.8+£0.2 to
2.4+0.2, P=0.021), and LSM (n=16, 19.3+3.1 to 13.0+2.0 kPa,
P=0.015) were observed. The characteristics of patients who
failed SVR,s.0 (N=6) were such as: age 62(47-78) years, female
5(83%), treatment-naive 3(50%), cirrhosis 2(33%), ALT 40(14-
62) IU/L, HCV RNA 2,599,557(459,017-12,149,394) IU/mL.
Concdlusions: DCV and ASV treatment for HCV GT1b infected
Korean patients without RAS achieved high SVR rates. How-
ever, 3% patients who achieved SVR;, failed in SVR,5.4, The
cirrhotic patients with SVR,5_¢, showed improvement of liver
function and fibrosis markers.

Keywords: SVR, Daclatasvir, Asunaprevir, HCV 1b
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Ribavirin May Help to Improve Sustained Virological Re-
sponse of Daclatasvir Plus Asunaprevir for Chronic Hepa-
titis C 1b Patients

Young Kul Jung', Sang Jun Suh, Ji Hoon Kim®, Yeon Seok Seo?,
Hyung Joon Yiml, Jong Eun Yeon®, Kwan Soo Byuns, Soon Ho Um?

'Department of Internal Medicine, Korea University Ansan Hospital,
Ansan, Korea; “Department of Internal Medicine, Korea University
Anam Hospital, Seoul, Korea; 3Department of Internal Medicine, Ko-
rea University Guro Hospital, Seoul, Korea

Aims: Daclatasvir is a nonstructural protein 5A inhibitor, and
asunaprevir is a nonstructural protein 3 protease inhibitor with
activity against genotypes 1, 4, 5, and 6. Despite a 90% sus-
tained virologic response (SVR) rate without baseline NS5A-L31/
Y93H polymorphisms, the SVR rate is slightly lower than that
of other DAA agents combination. Therefore, an alternative
regimen under the consideration of cost-effectiveness would be
important. Whether the addition of ribavirin could improve the
SVR rate among this group of patients remains unknown and
so we investigated ribavirin effect.

Methods: Total 262 CHC patients with genotype 1b were
prospectively enrolled in three KUMC hospital. 218 patients of
them were treated with daclatasvir plus asunaprevir with (n=30)
or without rivabirin (n=188). The other patients were excluded
because of other DAA agents or loss during treatment.
Results: Mean age was 60 years old and Male was 43.6%
(n=95). Gradually RVR, ETR, and SVR was 90.8%, 90.8%, and
84.4% by ITT protocol, respectively. RVR, ETR, and SVR was
96.6%, 94.7%, and 92% by Per protocol. IFN experienced
patients was 23.2% (n=46) and SVR was 95.7%, which is
similar rate compared with naive patients 92.1% (P=0.528).
Liver cirrhosis patients was 32.3% (n=64) and SVR was 90.6%,
which is also similar rate compared with non cirrhotic patients
94% (P=0.555). However, RBV additional therapy patients was
11.6% (n=23) and SVR was 100% which is slightly improved
compared with non RBV therapy patients 87.5% (P=0.230). No
patients developed significant adverse effects during and after
the treatment.

Conclusions: In genotype 1b chronic hepatitis C patients with-
out NS5A-Y93H polymorphism, the addition of ribavirin to da-
clatasvir/asunaprevir may increase the SVR12 rate with minimal
side effects, and thus deserves more comprehensive trials in
resource-limited areas

Keywords: Daclatasvir, Asunaprevir, Ribavirin, Hepatitis C virus

Twelve Weeks of Ledipasvir/Sofosbuvir for Patients with
Chronic Hepatitis C Genotype 2 Infection: Integrated
Analysis of Three Clinical Studies

Chung-Feng Huang', Yasuhiro Asahina’, Chun-Jen Liu’, Edward
Gane®, Yoshito Itoh®, Norifumi Kawada®, Yoshiyuki Ueno’, Jin
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Aims: HCV genotype (GT) 2 is the second most common gen-
otype in several Asian countries including Taiwan and Korea.
Treatment options for GT2 remain limited in these countries.
The once-daily fixed-dose combination of ledipasvir/sofosbuvir
(LDV/SOF) was evaluated for the treatment of GT 2, in patients
with or without compensated cirrhosis, in three phase 2 and 3
studies.

Methods: This was a retrospective analysis of subjects treated
with LDV/SOF for 12 weeks in the GS-US-337-1655 (Taiwan),
GS-US-337-1903 (Japan) and GS-US-1468 (New Zealand) stud-
ies. Subjects analyzed in this integrated analysis were either
mono-infected with HCV GT2, or co-infected with HCV GT2
and HBV. The data was pooled and safety and efficacy were
analyzed.

Results: Overall 200 subjects were treated and analyzed; 88%
of subjects were Asian, 46% male, 31% had prior treatment
failure, 15% were cirrhotic, 25% were IL28B non-CC, 34%
were 65 years or older and 22% (n=43) were co-infected with
HBV. The overall SVR rate was 97% (194/200), and was 93%
(27/29) among patients with cirrhosis and 97% (59/61) in pa-
tients who had failed previous therapy. Of the 197 patients
with available testing; NS5A resistance-associated substitutions
(RASs) were present in 86% (169/197) at baseline. SVR12 rate
was 98% (165/169) in patients with baseline NS5A RASs com-
pared with 100% (28/28) in patients without NS5A RASs. No
new RASs emerged in patients with virologic failure. Treatment
with LDV/SOF for 12 weeks was well tolerated. Overall the most
common adverse events AEs were headache and nasopharyngi-
tis. Few subjects experienced serious AEs, none of which were
assessed as treatment related. One patient discontinued treat-
ment due to AE.

Conclusions: Treatment with LDV/SOF for 12 weeks is highly
effective and well tolerated in patients with GT2 HCV infection,
including patients who are treatment experienced and/or have
compensated cirrhosis, baseline NS5A RASs and with HBV/HCV
coinfection.

Keywords: Genotype 2, Ledipasvir, Sofosbuvir

Safety and Efficacy of Elbasvir/Grazoprevir in Asian Partici-
pants with Hepatitis C Virus Genotypes 1 and 4 Infection

Wei Lai', Hiromitsu Kumada?, Ponni Perumalswami®, Tawesak
Tanwandee*, Wendy Cheng’, Jeong Heo’, Pin Nan Cheng’, Peggy
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Aims: Clinical experience with direct-acting antiviral treatments
for hepatitis C virus (HCV) infection is emerging in the Asia-Pacif-
ic region. We conducted an integrated analysis of the safety and
efficacy of elbasvir (EBR)/grazoprevir (GZR) in self-identified Asian
participants who were enrolled in 11 EBR/GZR phase 2/3 studies.
Methods: All participants received EBR/GZR 50 mg/100 mg
alone for 12 weeks or in combination with ribavirin (RBV) for
16 weeks. The primary endpoint of all studies was sustained
virologic response (HCV RNA <15 1U/mL) 12 weeks after end of
therapy (SVR12).

Results: A total of 780 Asian participants with HCV GT1 or
4 infection were included (GT1b, n=715; GT1non-b, n=63;
GT4, n=2). Most participants were enrolled from Japan (n=366,
46.9%), mainland China (n=146, 18.7%), Taiwan (n=109,
14.0%) and South Korea (n=90, 11.5%). Overall, 12.4% of par-
ticipants had cirrhosis, and 20.4% were treatment-experienced.
SVR12 was achieved by 756/780 (96.9%, 95% Cl 95.5-98.0) of
all Asian participants, including 748/772 (96.9%, 95% Cl 95.4-
98.0) who received EBR/GZR for 12 weeks and 8/8 (100%, 95%
Cl 63.1-100.0) who received EBR/GZR + RBV for 16 weeks. The
frequency of safety events among Asian participants was: any
adverse event (AE), 58.1% (453/780), drug-related AEs, 23.6%
(184/780), serious AEs, 2.6% (20/780), and discontinuation due
to an AE, 0.9% (7/780). Fifteen participants (1.9%) had elevated
ALT/AST levels that met the criteria for an event of clinical inter-
est (ALT/AST >3x baseline and >100 U/L), 3 of whom discontin-
ued treatment. The efficacy and safety profile of EBR/GZR was
comparable to that observed among non-Asians.

Conclusions: The combination of EBR/GZR was safe and highly
effective in this large population of Asian participants with pri-
marily HCV GT1b infection. Late transaminase elevations were
reported in approximately 2% of participants, which is consis-
tent with the safety profile of EBR/GZR in non-Asians.
Keywords: HCV, Elbasvir/grazoprevir, Asian data

Efficacy and Safety of Glecaprevir/Pibrentasvir in Renal-
ly-Impaired Patients with Chronic HCV Genotype 1-6
Infection
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Aims: The direct acting-antivirals (DAA) glecaprevir (NS3/4A
protease inhibitor; developed by AbbVie and Enanta) and
pibrentasvir (NS5A inhibitor), coformulated as G/P, are a
once-daily, all-oral treatment regimen with high rates of sus-
tained virologic response at 12 weeks post-treatment (SVR12)
and a favourable safety profile indicated for use in patients at
any stage of chronic kidney disease (CKD). Here we report pre-
liminary data from a Phase 3b study assessing the efficacy and
safety of 8, 12, and 16 weeks of G/P treatment in patients with
chronic hepatitis C virus (HCV) genotype (GT) 1-6 infection and
CKD Stage 3b, 4, or 5, including those on dialysis. This study
aims: to provide further evidence supporting G/P's labeled reg-
imen among patients with moderate or severe CKD, including
efficacy of an 8-week G/P treatment duration for patients who
are treatment naive and non-cirrhotic.

Methods: EXPEDITION-5 (NCT03069365) is an ongoing, Phase
3b, multicenter study evaluating the efficacy and safety of G/P
in patients without cirrhosis or with compensated cirrhosis and
with CKD. Patients were either treatment-naive or -experienced
with interferon (IFN), peglFN = ribavirin (RBV), or sofosbuvir
(SOF) + RBV = peglIFN. Prior treatment with a DAA other than
SOF was not permitted. Patients had an estimated glomerular
filtration rate (eGFR)<45mL/min/1.73 m? without a history of
acute renal failure within 3 months prior to screening. Patients
were treated with label (U.S. and E.U.) indicated treatment du-
ration. Efficacy was evaluated by the percent of patients achiev-
ing SVR12 (HCV RNA<lower limit of quantification). Safety was
assessed in all patients.

Results: In total, 101 patients were enrolled with 84, 13, and
4 patients receiving G/P for 8, 12, and 16 weeks, respectively.
Demographics for the first 99 patients are as follows: 41 (41%)
were female, 72 (73%) were white and 13 (13%) had compen-
sated cirrhosis. At screening, 7 (7%), 17 (17%), and 75 (76%)
patients had CKD stage 3b, 4, and 5, respectively; 73 (74%)
patients required dialysis. Safety information identified pruritus,
occurring in 14%, as the only adverse events (AEs) reported
in = 5% of patients. Grade =3 serious and non-serious treat-
ment-emergent AEs were reported in 5% of patients; none of
which were related to G/P or led to treatment discontinuation.
To date, 81/84 patients treated with G/P for 8 weeks have
achieved SVR12 (2 d/c, 1 missing SVR 12). Overall mITT SVR12
rate of 100 %(98/98).

Conclusions: safety data suggest that G/P was safe and
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well-tolerated. Data confirms the 8-weeks use of G/P in CKD
patient with no virologic failures

Keywords: Hepatitis C, Antiviral agent, Treatment outcome,
Chronic Kidney Disease
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Transarterial Chemoebolization-Stereotactic Body Ra-
diation Therapy versus Transarterial Chemoebolization
for <5cm Hepatocellular Carcinoma: Propensity Score
Matching
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Aims: Patients with liver cirrhosis and hepatocellular carcinoma
(HCC) are often ineligible for resection or local ablation therapy
due to poor liver function and/or difficult location. The aim of
this study is to evaluate therapeutic outcomes of stereotactic
body radiotherapy (SBRT) combined with transarterial chemo-
embolization (TACE) compared with TACE alone for HCC mea-
suring less than 5 cm.

Methods: From March 2011 to December 2016, 85 patients
underwent SBRT with TACE (SBRT-TACE group) and 114 under-
went TACE (TACE group) at 4 tertiary hospitals. Local control
rate (LCR), progression-free survival (PFS) and overall survival (OS)
were compared after propensity-score matching (1:1 ratio).
Results: The SBRT-TACE group showed significantly higher
1- and 3-year LCR than the TACE group (91.1% and 89.9%,
respectively vs 69.9% and 44.8%, respectively; P<0.001). The
SBRT-TACE group showed better 1- and 3-year PFS than the
TACE group (56.5% and 32.3%, respectively vs 42.2% and
21.6%, respectively; P=0.022). However, 1-, 3- and 5-year OS
was not different between the SBRT-TACE and TACE groups
(98.8%, 89.1% and 80.7%, respectively vs 99.7%, 83.3%
and 71.0%, respectively; P=0.206). In multivariate analysis,
the overall SBRT added to TACE did not contribute to extend
PFS. However, in patients with less than 2 tumors, the com-
bined therapy was effective (HR 0.590, 95% Cl| 0.392-0.889,
P=0.012).
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Table 1. Baseline characteristics before and after propensity score Table 3. Prognostic factors for overall survival

matching Variable Univariate analysis Multivariate analysis
Bef . i After propensity HR 95% Cl P value HR 95%Cl P value
\oriable efore propensity matching matching SBRT-TACE 0722 03781380 0324
SBRT-TACE TACE TACE Sex, female 1021 0484-2154 0957
_ _ P-value _ P-value
(n=85) (n=114) (n=85) Tumor size 1174 10181354 0028 1179 0746-1863 0482
Sex Number of tumor 0.056 0.303
Male 65 88 0.905 64 0.858 1 1.000 1.000
Female 20 26 21 2 0593 02281542 0284 0582 02191548 0278
Mean age (mean+SD)  62.64 + 63.32% 0.639 62.85+ 0.894 3 2426 1.043-5644 0040 1697 0.652-4417 0279
10.08 10.10 10.65 Child-Pugh class
Number 0.045 0.816 A 1.000 1.000
1 55 55 51 B 2570 1241-5324 0011 2570 1241-5324 0.011
2 20 33 23 Age 0989 09571022 0508
3 10 26 11 BCLC stage 0,068 0019
Mean tumor size 223+1.17 254+135 0.095 2.29+1.17 0.753 0 1.000 1.000
(mean +SD) A 1755 0.811-3.797 2231 0.997-4994 0.051
Mean total tumor size  3.05+1.79 3.58+2.34 0.074 294201 0.691 B 4367 1.325-14.395 5835 1.719-19.801 0.005
Child-Pugh score 5.52+0.85 557+1.18 0.183 5.59+1.06 0.633 AFP (ng/mL)
(mean £ SD) <200 1.000
Child-Pugh class >200 0.772 0.237-2511 0.667
A 71 96 0.897 74 0.516 HR, hazard ratio; Cl, confidence interval; SBRT, stereotactic body radiation
B 14 18 1 therapy; TACE, transarterial chemoembolization; BCLC, Barcelona clinic liver
BCLC stage 0.054 0.476 cancer; AFP, a-fetoprotein
0 22 32 29 ) ) o )
A 55 58 50 Table 4. Prognostic factors for progression-free survival in patients
B 8 24 6 with 1 to 2 nodules
Eﬂflo&y | 2 97 0.920 18 0778 Variable Univariate analysis Multivariate anaylsis
lcohol . .
Hepatitis B virus 47 65 51 HR 95% ClI P value HR 95%Cl P value
Hepatitis C virus 11 13 9 SBRT-TACE 0604 0.402-0907 0.015 0590 0.392-0839 0.012
Others 5 9 7 Sex, female 1.057 0.662-1.668 0.817
ALT (mean + SD 27.7+24.3 29.4+188 0.674 29.1+18.1 0.666 Tumor size 1290 1.141-1458 0.001 1132 08781461 0339
Total bilirubin (mg/dl) 0.94+0.56 0.95+0.65 0.857 0.90+0.63 0.654 Child-Pugh class
(mean + SD) A 1.000
Platelet count (x109/L) 128+63.5 116+53 0.160 118+53 0.261 B 1925 1100-3368 0022 2136 1121-3762 0.009
(mean £ SD) Age 1012 0993-1.032 0214
Prothrombin time 1.14+0.20 1.17+0.18 0.283 1.15+0.19 0.651 BCLC stage 0.004 0.001
(INR) (mean + SD) 0 1.000 1.000
ALT alanine transaminase, INR = International Normalized Ratio A 1186  0766-1837 0444 1226 0790-1902 0363
B 5570 2.363-13.131 <0001 6.703 2.817-15951 <0.001
Table 2. Prognostic factors for progression-free survival AFP (ng/ml)
- - B . <200 1.000
Variable — Unlvagr?;e é\lnalysi | HRMthvagl;a;i Ianaly;|s | >200 1324 0737-2.376 0348
° vaue ° value HR, hazard ratio; Cl, confidence interval; SBRT, stereotactic body radiation
SBRT-TACE 0688 0477-0.992 0045 0695 0480-1.005 0.053 therapy; TACE, transarterial chemoembolization; BCLC, Barcelona clinic liver
Sex, female 1.009 0.656-1.550 0.968 cancer; AFP, a-fetoprotein
Tumor size 1299 1.107-1.523 <0.001 1.131 0.897-1.426 0.298
Number of tumor <0.001 0.007
1 1.000 1.000 o] 5
2 1553 1.020-2.365 0040 1458 0910-2.337 0.117 e e group
3 3310 19865517 <0.001 2710 1.494-4915 <0.001 - censored
Child-Pugh class 047 .
A 1.000 1.000 Ly
B 2029 1.242-3315 0.005 1945 1.183-3.197 0.009 ﬁ hﬁl‘_
= 064 1
Age 1.011 0.994-1.029 0.197 s oy
BCLC stage <0.001 0.004 ] Lty
0 1.000 1.000 T 04
A 1350 0.885-2.058 1.073 0.665-1.733 0.773 5
B 6.344 3.170-12.697 3.701 1.635-8.379 0.002
AFP (ng/mL) 2
<200 1.000
>200 1130 0.635-2.013 0.677
0.0+

HR, hazard ratio; Cl, confidence interval; SBRT, stereotactic body radiation T T T T T T T
therapy; TACE, transarterial chemoembolization; BCLC, Barcelona clinic liver
cancer; AFP, a-fetoprotein

P <0.001

Figure 1. Comparison of the local control rates between SBRT-
TACE and TACE groups.
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Figure 3. Comparison of overall survival rates between SBRT-TACE
and TACE groups.
141
ITACE
SERT.TACE
. = D-cormoned
A 1-censored
e |
- L
2
z 1
5
2 oo
s L
E !
RS
4 1
H oy
& o
02 1
0+
r T . T T
o ] 2 k] 40
Menths
P <0.006

Figure 4. Comparison of progression-free survival with SBRT-TACE
and TACE in subgroup analysis by tumor number (n<2).

Concdlusions: SBRT-TACE is superior to TACE in terms of LCR.
Particularly, SBRT-TACE may be an effective alternative in pa-
tients with HCC number (<2), which is not indicated for resec-
tion or local ablation.

Keywords: Hepatocellular carcinoma, Stereotactic body radiation
therapy, Transarterial chemoembolization, Propensity analysis
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Risk Assessment and Suitability of Transarterial Chemo-
embolization in Patients with Unresectable Hepato-
cellular Carcinoma with or without Impaired Hepatic
Function

A Reum Choe"’, Joon Yeul Nam*’, Jeong-Hoon Lee?’, Su Jong Yu?,
Yoon Jun Kim?, Jung-Hwan Yoon?, Hyo-Cheol Kim?®, Jin Wook
Chung’, Hye Ah Lee*, Tae Hun Kim', Kwon Yoo', and Hwi Young
Kim''
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Liver Research Institute, Seoul National University College of Medi-
cine, Seoul, Korea; *Section of Interventional Radiology, Department
of Radiology, Seoul National University College of Medicine, Seoul,
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Aims: The decision of initiation or repetition of transarterial
chemoembolization (TACE) for unresectable hepatocellular
carcinoma (HCCQ) still remains challenging, especially in patients
with impaired hepatic function. The aims: were (i) to identify
prognosticators in patients undergoing TACE, (ii) to develop
a risk prediction model, and (iii) to investigate the outcomes
according to the scores in patients undergoing TACE with or
without impaired hepatic functional reserve.

Methods: A total of 597 consecutive patients were enrolled
who underwent TACE as their initial treatment for unresectable
HCC without macrovascular invasion or extrahepatic spread
from two university hospitals in Korea. The entire cohort was
randomly divided into two groups with 7:3 ratio to derive and
validate a risk prediction model. Tumor- and liver function-re-
lated risk factors for overall survival were explored using Cox
proportional-hazards model.

Table 1. ASAR (ALBI-size-AFP-response) scoring system

SCORE
0 1 2
ALBI grade 1 2 3
Maximal tumor diameter (em) <3 3-<5 =5
AFP (ng/mL) <200 =200
Tumor response CR, PR SD, PD

Abbreviations: ALBI, albumin-bilirubin grade; AFP, alpha-fetoprotein; CR, complete
response; PR, partial response; SD, stable disease; PD, progressive disease.
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Results: Median age was 64.0 years, and 474 patients were
male (79.4%). Etiologies of underlying liver diseases were most-
ly viral (HBV, 386 [64.7%]; HCV, n=82 [13.7%]) or alcoholic
(n=60, 10.1%). Multiple tumors were found in 379 patients
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(63.6%), and median maximal tumor diameter was 3.2 cm (in-
terquartile range [IQR], 2.2-5.2). Median alpha-fetoprotein (AFP)
was 16.0 ng/mL (IQR, 6.0-153.0). Child-Pugh classes were A
in 479 patients (80.2%) and B in 118 (19.8%), respectively.
Hepatoma arterial-embolisation prognostic (HAP) score D and
modified HAP score D were in 95 patients (15.9%) and in 43
(7.2%), respectively. Albumin-bilirubin (ALBI) grades were 1 in
204 patients (34.2%), 2 in 363 (60.8%) and 3 in 30 (5.0%),
respectively. Multivariable Cox model with stepwise selection
identified the following four relevant prognostic factors: ALBI
grade (hazards ratio [HR], 2.299; 95% confidence interval[Cl],
1.694-3.119; P<0.001); AFP (HR, 1.583; 95% Cl, 1.164-2.154;
P=0.003); maximal tumor diameter (HR, 1.704; 95% Cl, 1.424—
2.038; P<0.001); tumor response (HR, 1.915; 95% Cl, 1.431—
2.563; P<0.001). A scoring system (ASAR) based on these risk
factors was developed by assigning points as shown in Table
1. C-index for the prediction of overall survival (OS) was 0.73
(95% Cl, 0.70-0.77). The 1-year and 3-year survival rates were
92.1% and 69.7% in patients with ASAR<4, and 52.4% and
23.7% in those with ASAR=4, respectively (P<0.001). The
1-year and 3-year survival rates in subgroups according to the
hepatic function and ASAR scores were as follows (all P<0.001):
i) 93.6% and 73.3% in Child-Pugh class A and ASAR <4; ii)
54.4% and 29.0% in Child-Pugh A and ASAR=4,; iii) 85.2%
and 53.4% in Child-Pugh B and ASAR <4; iv) 46.3% and 6.6%
in Child-Pugh B and ASAR =4. However, no significant differ-
ences were observed in Child-Pugh class B patients using HAP
score (P=0.523) or modified HAP score (P=0.298).

Conclusions: A novel scoring system (ASAR) may be helpful in
patient selection undergoing TACE for unresectable HCC, espe-
cially those with impaired hepatic function.

Keywords: Liver cancer, Outcome, Embolotherapy, Prediction
model

Surgical Resection versus Radiofrequency Ablation in
Single Small Hepatocellular Carcinoma: Data from Korea
Central Cancer Registry for Hepatocellular Carcinoma
Database
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Aims: This study compared the survival benefits between surgi-
cal resection and radiofrequency ablation (RFA) in single small
hepatocellular carcinoma (HCC).

Methods: Patients registered in the database of Korea central
cancer registry for HCC between 2008 and 2014 who received
surgical resection or RFA for a single HCC of maximum size
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3cm were reviewed. The cumulative overall survival (OS) and
retreatment-free survival (RFS) were compared according to the
type of treatment.

Results: A total of 1426 patients were included, 662 (46.4%)
in the resection group and 764 (53.6%) in the RFA group. The
5-year OS rates were 91.8% for resection, and 84.9% for RFA,
respectively (P<0.001). The 5-year RFS rates were 77.8% for
the resection and 70.5% for RFA, respectively (P=0.002). In pa-
tients with maximum tumor size <2cm, there was no significant
difference in 5-year OS rates between the two groups (91.8%
for resection, and 87.5% for RFA, respectively; P=0.094), while
resection was superior to RFA in the 5-year RFS rates (81.0%
for resection, and 72.3% for RFA, respectively; P=0.017). Re-
section was superior in both 5-year OS and RFS rates in those
with maximum tumor size =2cm and <3cm (91.9% for re-
section, and 80.2% for RFA, respectively; P<0.001; 76.2% for
resection, and 67.2% for RFA, respectively; P=0.007). In the
entire cohort, type of treatment (HR 1.457, P=0.032), age (HR
1.031, P<0.001), serum albumin (HR 0.466, P<0.001), and se-
rum creatinine level (HR 1.282, P<0.001) were independently
associated with survival. Type of treatment (HR 1.544, P<0.001)
and maximum size of tumor (HR 1.353, P=0.002) were inde-
pendent predictors of RFS.

Conclusions: In patients with maximum tumor size <2cm, OS
is comparable between resection and RFA groups, while RFS is
better in resection group. Surgical resection is superior in both
OS and RFS in patients with maximum tumor size =2cm and
<3cm.

Keywords: Surgical resection, Radiofrequency ablation, Cancer
registry, Hepatocellular carcinoma
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Down-Regulation of microRNA-100 and Up-Regulation
of microRNA-582 Are Associated with Vascular Invasion
and Poor Prognosis in Hepatocellular Carcinoma

Yongkeun Park
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Aims: Although gross vascular invasion (VI) has prognostic value
for patients with hepatocellular carcinoma (HCC) who have under-
gone hepatic resection, few studies have investigated the relation-
ship between gross VI and the aberrant expression of microRNAs.
This study identified microRNAs selectively expressed in HCC with
gross VI and investigated their prognostic roles.

Methods: Clinical data and microRNA expression profiles for
372 HCC patients were extracted from The Cancer Genome
Atlas database. MicroRNAs that were differentially expressed in
the patients with gross VI and those without VI were identified
and investigated as potential prognostic factors for HCC.
Results: MicroRNA-338 and microRNA-582 were upregulated
more (log, FC of 1.34 with FDR = 0.014 and log, FC of 1.09
with FDR = 0.015, respectively), and microRNA-100 and mi-



croRNA-99a were downregulated to a greater extent in gross
VI group (log, FC of -1.45 with FDR < 0.001 and log, FC of
-1.12 with FDR = 0.009, respectively). Receiver operating
characteristic curve analysis showed the discriminatory pow-
er of these microRNAs in predicting MVI(figure). Multivariate
survival analysis revealed that the types of surgery (HR 1.676,
95% Cl 1.205-2.332, P=0.002), advanced TNM stage (HR
1.795, 95% Cl 1.266-2.547, P=0.001) and under-expression
of microRNA-100 (HR 1.511, 95% ClI 1.041-2.194, P=0.029)
were independently associated with tumor recurrence, and
that the types of surgery, advanced TNM stage, under-expres-
sion of microRNA-100 and over-expression of microRNA-582
were independent risk factors for overall survival after hepatic
resection for HCC (HR 1.844, 95% Cl 1.110-3.065, P=0.018;
HR 2.401, 95% Cl 1.433-4.024, P<0.001; HR 2.652, 95%
Cl 1.519-4.629, P<0.001; HR 2.016, 95% CI 1.109-3.663,
P=0.021, respectively). PLK1 was considered a target gene of
microRNA-100 with strong evidence.
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Concdlusions: Under-expression of microRNA-100 and over-ex-
pression of microRNA-582 were associated with gross VI and
poor survival of patients after hepatic resection for HCC.
Keywords: Hepatectomy, MicroRNA, Recurrence, Vascular in-
vasion
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Aims: Late recurrence (> 2 years) after liver resection of hepa-
tocellular carcinoma (HCC) is usually considered as multi-centric
tumors or de novo cancer formation. We aimed to investigate
risk factors, patterns and outcomes of late recurrence after
HCC resection.

Methods: From a multicenter database from 2001 to 2015,
734 patients who were alive and recurrence-free at 2 years
after curative resection of initial HCC were enrolled into this
retrospective study. Univariate and multivariate Cox-regression
analysis were used to identify independent risk factors of late
recurrence. Patterns, treatments and outcomes of late recur-
rence were investigated and analyzed.

Results: During a median follow-up of 78.0 months after
surgery, 303 patients (41.3%) developed late recurrence. Mul-
tivariate analysis revealed that cirrhosis, macroscopic vascular
invasion, satellites, and tumor size > 5cm were independent
risk factors of late recurrence. Among them, 273 (90.1%) were
sole intrahepatic recurrence, 30 (9.9%) were concurrent intra-
hepatic and extrahepatic recurrence, and none of them was
sole extrahepatic recurrence; 165 (54.4%) patients received
curative treatments for recurrent HCC, including re-resection,
transplantation and local ablation. Multivariate analysis showed
regular postoperative surveillance and receiving curative treat-
ments were two independent protective factors of prolonging
survival for those patients with late recurrence.

Conclusions: Late recurrence is correlated with cirrhosis and
certain tumor-related characteristics of initial HCC. The pat-
terns of late recurrence suggest that postoperative surveillance
after 2 years of surgery could be adjusted and more targeted.
Regular postoperative surveillance improves the probability to
receive curative treatments again, yielding to better outcomes
for patients with late recurrence.
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Predicting Hepatocellular Carcinoma Recurrence beyond
Milan Criteria after Liver Resection for Solitary Hepato-
cellular Carcinoma

Jong Man Kim', Jae-Won Joh', Nam-Joon Yi’, Gyu-Seong Choi’,
Kyunga Kim®, Choon Hyuck David Kwon', Kwang-Woong Lee?,
Kyung-Suk Suh®

'Department of Surgery, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, Korea; *Division of HBP Surgery,
Department of Surgery, Seoul National University College of Medicine,
Seoul, Korea; 3Department of Biostatics, Samsung Medical Center,
Seoul, Korea

Aims: Several hepatectomy patients with hepatocellular car-
cinoma (HCC) who are initially transplantable (within Milan
criteria) developed untransplantable HCC recurrence (beyond
Milan criteria) after primary curative liver resection. The aim of
this study is to identify the risk factors of untransplantable HCC
recurrence after primary curative resection of solitary HCC and
solitary HCC within Milan criteria (MC).
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Methods: We retrospectively reviewed 592 patients with recur-
rent HCC who underwent liver resection due to solitary HCC
between 2005 and 2011.

Results: All patients were Child-Pugh class A. At primary cura-
tive hepatectomy, 411 patients (69.4%) were diagnosed with
HCC within MC and 181 patients (30.6%) had HCC beyond
MC. The mean time from primary hepatectomy to recurrence
was 14 months (range, 1-116 months). At HCC recurrence,
93 patients (15.7%) were diagnosed beyond MC. Multivariate
analysis showed that microvascular invasion and tumor grade
3 or 4 were closely associated with high risk of HCC recurrence
beyond MC in patients who had hepatectomy for solitary HCC.
Of the 411 patients within MC at primary curative hepatecto-
my, 54 patients (13.9%) developed HCC recurrence beyond
MC. Multivariate analysis also showed that microvascular inva-
sion and grade 3 or 4 were closely associated with HCC recur-
rence beyond MC in these patients.

Conclusions: The present study suggests that the presence of
unfavorable histologic factors in patients who underwent initial
liver resection of transplantable HCC within MC with good liver
function predicted the development of recurrent HCC beyond
MC. Therefore, the presence of microvascular invasion and
grade 3 or 4 led to us to consider liver transplantation before
HCC recurrence if there is no recurrence for a certain period
after liver resection.

Keywords: Milan criteria, Tumor recurrence, Liver transplanta-
tion, Hepatocellular carcinoma
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Conventional versus Drug-Eluting Beads Transarterial
Chemoembolization for Nodular Hepatocellular Carci-
noma in a Superselective Fashion Using Cone-Beam CT:
Retrospective Analysis of a Five-Year Outcome

In Joon Lee', Jin Wook Chung’, Myungsu Lee’, Saebeom Hur?,
Hyo-Cheol Kim*

'Department of Radiology, National Cancer Center, Goyang-si, Gyeo-
nggi-do, Korea; “Department of Radiology, Seoul National University
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Aims: To retrospectively compare clinical outcomes of conven-
tional transarterial chemoembolization (cTACE) and drug-elut-
ing bead (DEB-TACE) in a superselective fashion using cone-
beam CT (CBCT) for nodular hepatocellular carcinoma (HCC).

Methods: From January 2011 to April 2013, 198 consecutive
patients with nodular HCC (n < 5) and Child-Pugh class A liver
function were initially treated with cTACE (n = 125) or DEB-
TACE (n=57) and follow-up for 5 years or until death. Cumula-
tive probabilities of local tumor progression (LTP), intrahepatic
distant recurrence (IDR), vascular invasion, and metastasis were
investigated. Overall survival (OS) and progression free survival
(PFS) were compared using the Kaplan-Meier method with log-
rank test. Univariate and multivariate analyses were performed
using the Cox proportional hazards model. Adverse events after
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TACE were also analyzed.

Results: OS was not statistically different between two groups
(P=0.301). Median PFS (18 months vs 7 months, respectively;
P<0.031) and time to LTP (34 months vs 11 months, respec-
tively; P<0.001) were significantly longer in cTACE group than
in the DEB-TACE group. There was no significant difference in
IDR, vascular invasion, and metastasis between two groups. In
multivariable analysis, DEB-TACE showed a hazard ratio of 1.601
in PFS (P=0.021) and 2.795 in LTP (P<0.001) compared with
CTACE. Postembolization syndrome occurred more frequently
in cTACE group than in DEB-TACE group (P=0.006).
Conclusions: cTACE was superior to DEB-TACE in improving
PFS because of better local tumor control in a superselective
fashion using CBCT for nodular HCC. DEB-TACE had advantag-
es on postembolization syndrome.

Keywords: Hepatocellular carcinoma, Chemoembolization,
Drug-eluting bead, Cone-beam CT

Heterogeneous Exhaustion Status of Tumor-Infiltrating
CD8 T Cells Determines Distinct Subgroups of Hepatocel-
lular Carcinoma Patients
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Aims: T-cell exhaustion, or an impaired capacity to secrete cyto-
kines and proliferate with overexpression of immune checkpoint
receptors, occurs during chronic viral infections but has also
been observed in tumors, including hepatocellular carcinomas
(HCCs). We investigated features of exhaustion in CD8" T cells
isolated from HCC specimens.

Methods: We obtained HCC specimens, along with adjacent
non-tumor tissues and blood samples, from 79 patients who
underwent surgical resection at Asan Medical Center (in Seoul,
Korea) from April 2016 through December 2017. Intrahepatic
lymphocytes and tumor-infiltrating T cells were analyzed by
flow cytometry. Tumor-infiltrating CD8" T cells were sorted by



flow cytometry into populations based on expression level of
programmed cell death 1 (PDCD1 or PD1): PD1-high, PD1-inter-
mediate, and PD1-negative. Sorted cells were analyzed by RNA-
seq. Proliferation and production of interferon gamma (IFNG)
and tumor necrosis factor (TNF) by CD8" T cells were measured
in response to anti-CD3 and antibodies against immune check-
point receptors including PD1, hepatitis A virus cellular receptor
2 (HAVCR2 or TIM3), lymphocyte activating 3 (LAG3), or isotype
control. Tumor-associated antigen-specific CD8* T cells were
identified using HLA-A*0201 dextramers.

Results: PD1-high, PD1-intermediate, and PD1-negative CD8" T
cells from HCCs had distinct gene expression profiles. PD1-high
cells expressed higher levels of genes that regulate T-cell ex-
haustion than PD1-intermediate cells. PD1-high cells expressed
TIM3 and LAG3, and a low proportion was TCF1*, TBET"®"/
eomesodermin®, and CD127*. PD1-high cells produced the
lowest amounts of IFNG and TNF upon anti-CD3 stimulation.
Differences in proportions of PD1-high CD8" T cells led to the
identification of 2 subgroups of HCCs; HCCs with a larger pro-
portion of PD1-high cells were more aggressive than HCCs with
a smaller proportion. Incubation of CD8" T cells from HCCs with
high proportions of PD1-high cells with antibodies against PD1
and TIM3 or LAG3 further restored proliferation and production
of IFNG and TNF in response to anti-CD3.

Conclusions: We found HCC specimens to contain CD8" T
cells that express different levels of PD1. HCCs with high pro-
portions of PD1-high CD8" T cells express TIM3 and/or LAG3
and produce low levels of IFNG and TNF in response to an-
ti-CD3. Incubation of these cells with antibodies against PD1
and TIM3 or LAG3 further restore proliferation and production
of cytokines; HCCs with high proportions of PD1-high CD8" T
cells might be more susceptible to combined immune check-
point blockade-based therapies.

Keywords: Hepatocellular carcinoma, PD-1, T-cell exhaustion,
Immune checkpoint blockade
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Tumor-Stroma Crosstalk Enhances REG3A Expressions
that Drives the Progression of Hepatocellular Carcinoma
Yuri Cho'?, Min ji Park’, Koeun Kim', Jung-Hwan Yoon®

1Department of Internal Medicine, CHA Gangnam Medical Center,
CHA University, Seoul, Korea; 2Department of Internal Medicine and

Liver Research Institute, Seoul National University College of Medi-
cine, Seoul, Korea

Aims: Crosstalk between tumor cells and their microenviron-
ment plays a crucial role in the progression of hepatocellular
carcinoma (HCCQ). In this study, we investigated the key signal
that modulates crosstalk between HCC cells and their microen-
vironment.

Methods: Human HCC cell lines (Huh-7, HepG2, and SNU-
761) were cocultured with an activated human hepatic stellate
cell line (HSCs; LX-2) under normoxic (20% 02 and 5% CO2,
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at 37 °C) conditions. Complementary DNA (cDNA) microarray
analysis was performed to find the molecule which is signifi-
cantly enhanced by crosstalk between HCC cells and stroma. /In
vivo study using a subcutaneous xenograft model by injecting
MH134 cells (C3H mice) was performed to confirm the effect
of coculturing HCC cells and HSC cells and the inhibitory ef-
fect by small interfering RNA (siRNA) transfection. Immunoblot
analyses were used to investigate the signaling pathway.
Results: Using cDNA microarray analysis, we found the mole-
cule, REG3A, which was significantly enhanced by coculturing
Huh-7 cells and HSC cells (+ 8.2 log) as compared to mono-cul-
turing Huh-7 cells. Coculturing HCC cells (Huh-7, HepG2, and
SNU-761) with HSC cells enhanced the mRNA and protein ex-
pressions of REG3A as compared to mono-culturing HCC cells.
Downregulation of REG3A by siRNA significantly decreased
the proliferation of tumor cells in vitro and in vivo, when HCC
cells were cocultured with HSCs (both P<0.05). In immunoblot
assay, downregulation of REG3A by siRNA decreased the ex-
pressions of phosphorylated p42/44 and B-catenin, especially
when HCC cells were cocultured with HSCs. Immunofluores-
cence study also revealed that deoxycholic acid-induced HCC
cell apoptosis was inhibited when REG3A was down-regulated
in HSCs-cocultured HCC cells. Interestingly, crosstalk-induced
REG3A up-regulation was modulated by PDGF-B in p42/44-de-
pendent manner.
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Conclusions: In conclusion, crosstalk between HCC cells
and HSCs cells was modulated by up-regulation of REG3A in
p42/44-dependent manner. Moreover, the up-regulation of
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REG3A by crosstalk between HCCs and HSCs was mediated by
PDGF-B. Targeting REG3A might be a novel therapeutic target
in the management of human HCCs by inhibiting crosstalk be-
tween HCCs and HSCs.

Keywords: Hepatocellular carcinoma, REG3A, Crosstalk, RE-
G3A

A Novel Thermal Accelerant for Augmentation of Mi-
crowave Energy during Image-Guided Thermal Ablation
of Tumors

William PARK", Damian DUPUY?

'Diagnostic Imaging, The Warren Alpert Medical School, Rhode Island
Hospital, USA; “Radiology, Tumor Ablation Center; Cape Cod Hospital,
Brigham and Women's, USA

Aims: To investigate the properties of a novel thermal acceler-
ant (TA) in vitro, and the effects on ablation zone volumes fol-
lowing in vivo microwave ablation of porcine liver and skeletal
muscle, and to investigate the TA administration on the heat
sink effect.

Methods: /n vivo study was performed in the liver using Sus
scrofa domesticus swine, with and without TA administra-
tion. Treated tissues were explanted and stained with a vital
stain (triphenyltetrazolium chloride, TTC) for quantification of
ablation zone volumes, which were compared between TA
and non-TA conditions. Hematoxylin and Eosin (H&E) stain-
ing was also performed for histologic analysis. A generalized,
mixed-modeling with a negative binomial distribution was used
for all quantitative comparisons. An overall a priori significance
level of P=0.05 was used.

Results: The use of TA significantly increased microwave abla-
tion zone volumes in a dose-dependent manner in both porcine
muscle and liver (P<0.01), compared with the control. Both the
absolute mean ablation zone volume and percentage increase
in ablation zone volume were greater in resting skeletal muscle
than in liver, likely secondary to differences in organ vascularity.
Qualitative mitigations of heat sink effects were observed by
TTC and H&E staining.

Conclusions: In comparison to the control, the use of TA sig-
nificantly increased mean ablation zone volumes during the
same ablation period. The ablation volume increase was TA
dose-dependent, and inversely proportional to the degree of
target organ perfusion. The results suggest that the use of TA
enables the control of ablation size, direction as well as mitiga-
tion of the heat sink effect.
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Protein Disulfide Isomerase Inhibition Synergistically En-
hances the Efficacy of Sorafenib for Hepatocellular Car-
cinoma

Jae-Kyung Won"**$, Su Jong Yu*’, Chae Young Hwang"’, Sung-
Hwan Cho’, Sang-Min Park’, Kwangsoo Kim°®, Won-Mook Choi,
Hyeki Cho*, Eun Ju Cho*, Jeong-Hoon Lee*, Kyung Bun Lee®,
Yoon Jun Kim*, Kyung-Suk Suh®, Ja-June Jang®, Chung Yong
Kim*, Jung-Hwan Yoon*', Kwang-Hyun Cho"*"

'Laboratory for Systems Biology and Bio-inspired Engineering, De-
partment of Bio and Brain Engineering, Korea Advanced Institute of
Science and Technology (KAIST), Daejeon, Korea; “Graduate School
of Medical Science and Engineering, KAIST, Daejeon, Korea; *Depart-
ment of Pathology, Seoul National University Hospital, Seoul National
University College of Medicine, Seoul, Korea; *Department of Internal
Medicine and Liver Research Institute, Seoul National University
College of Medicine, Seoul, Korea; *Division of Clinical Bioinformatics,
Biomedical Research Institute, Seoul National University Hospital,
Seoul, Korea; *Department of Surgery, Seoul National University Hos-
pital, Seoul National University College of Medicine, Seoul, Korea

Aims: Sorafenib is the only approved targeted drug for hepato-
cellular carcinoma (HCC), but its effect on patients’ survival gain
is limited and varies over a wide range depending on patho-ge-
netic conditions. Thus, enhancing the efficacy of sorafenib and
finding a reliable predictive biomarker are crucial to achieve
efficient control of HCCs.

Methods: In this study, we employed a systems approach by
combining transcriptome analysis of the mRNA changes in HCC
cell lines in response to sorafenib with network analysis to in-
vestigate the action and resistance mechanism of sorafenib.
Results: Gene list functional enrichment analysis and gene set
enrichment analysis (GSEA) revealed that proteotoxic stress and
apoptosis modules are activated in the presence of sorafenib.
Further analysis of the endoplasmic reticulum (ER) stress net-
work model combined with in vitro experiments showed that
introducing an additional stress by treating the orally active
protein disulfide isomerase (PDI) inhibitor (PACMA 31) can syn-
ergistically increase the efficacy of sorafenib in vitro and in vivo,
which was confirmed using a mouse xenograft model. We also
found that HCC patients with high PDI expression show resis-
tance to sorafenib and poor clinical outcomes, compared to the
low PDI expression group.

Conclusions: These results suggest that PDI is a promising ther-
apeutic target for enhancing the efficacy of sorafenib and can
also be a biomarker for predicting sorafenib responsiveness.
Keywords: PDI, Sorafenib, HCC, ER stress
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Anti-Tumor Effect of Ginsenoside Rh2 and Rg5 in Xe-
nograft Hepatoma Animal Model: Comparison with
Sorafenib

Han Seul Park’, Jae Young Jang'*, Soung Won Jeong’, Jeong-Ju
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Aims: Animal & cell models of hepatoma give a crucial infor-
mation, not only pathogenesis of liver cancer but also thera-
peutic effects of various agents. In this study, we investigate
therapeutic effects of ginsenoside Rh2 and Rg5 using animal &
cell models of hepatoma comparing with sorafenib.

Methods: Huh7 & huh7.5.1 cells were harvested from 2-D
petri-dish and cultured in 1.5 % soft agarose gels for 10-14
days. After 10-14 days, 3-D hepatic structure was formed and
treated with ginsenoside Rh2 (100, 200uM) and Rg5 (10, 50,
100uM) for 72h. Hep3b cells (2x10”in matrigel were suspend-
ed in 100 pl of phosphate-buffered saline (PBS) and then inject-
ed into the flanks of BALB/C nude mouse at 6 weeks. Sorafenib
(10mg/kg), ginsenoside Rh2 (100 uM) and Rg5 (100 uM) was
injected to intra-peritoneum twice a week. After 4 weeks, all
mice were sacrificed and tumor tissue was collected. The tissue
was stained with hematoxylin and eosin and histological eval-
uation was conducted by blindly pathologist. Area of necrosis
and vascular change in tumor tissue was calculated using the
lasso tool to encircle the area in ZEN 2011 Imaging Software.
Results: Both ginsenoside Rh2 and Rg5 induced cell necrosis
in hepatocellular carcinoma (HCC) cell lines, and more necrosis
occurred in 2D models. The expression of cleaved PARP pro-
tein was increased in both 2D and 3D cells with exposure to
ginsenoside Rh2 and Rg5. The hepatocellular carcinoma was
confirmed in hepatoma mouse models by H&E stain. Increased
necrosis and telangiectasia were observed in mice treated with
sorafenib, Rh2, and Rg5 compared to control mouse.
Conclusions: Our findings provide insight into the use of xe-
nograft mouse as models of HCC and ginsenoside Rh2 & Rg5
might be a potential treatment candidate of liver cancer.
Keywords: Xenograft hepatoma animal model, Ginsenoside
Rh2, Ginsenoside Rg5, Sorafenib

EpCAM-High Liver Cancer Stem Cells Resist Natural Killer
Cell-Mediated Cytotoxicity by Upregulation of Cell Sur-
face CEACAM1
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Aims: There are conflicting results on the cytotoxicity of nat-
ural killer (NK) cells against cancer stem cells (CSCs). In this
study, we investigated whether NK cells exhibit enhanced or
decreased cytotoxicity against Epithelial Cell Adhesion Molecule
(EpCAM)-expressing liver CSCs and the underlying mechanism
of the phenomenon.

Methods: EpCAM™" and EpCAM™ Huh-7 cells were sorted
by flow cytometry. Human NK cells were isolated by magnetic
sorting from peripheral blood mononuclear cells of healthy do-
nors. NK cell and hepatoma cells were co-cultured and cytotox-
icity assay were performed. Immunohistochemistry and western
blot was performed using human HCC tissues obtained from
surgical specimens. In vivo experiments were performed using
Hepa1-6 mouse hepatoma cells and C57/BL6 mice.

Results: Patients with positive EpCAM expression in their tu-
mors showed higher serum a-fetoprotein levels and histological
Ki-67 expression. The frequency of early and massive recur-
rence was higher in patients with positive EpCAM expression
in their tumors. Co-culture experiment demonstrated that
EpCAM™" Huh-7 cells resisted NK cell-mediated cytotoxicity.
We have identified that carcinoembryonic antigen cell adhesion
molecule 1 (CEACAM1) was upregulated on the surface of
EpCAM"™" Huh-7 cells. Silencing of CEACAM1 restored cyto-
toxicity of NK cells against EpCAM™" Huh-7 cells. Moreover,
neutralizing CEACAM1 on NK cell surface also enhanced killing
of Huh-7 cells, suggesting that homophilic interaction of CEA-
CAM1 is responsible of attenuated NK cell-mediated killing of
CEACAM1™" cells. In vivo mice experiments with Hepa1-6 cells
demonstrated that EpCAM™" Hepa1-6 cells form larger tumors
and show higher CEACAM1 expression after NK cell depletion.
Finally, we found that CEACAM1 expression positively cor-
related with EpCAM expression in human liver tissues at both
mRNA and protein levels.
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Conclusions: Overall, our data clearly demonstrate that Ep-
CAM"™" Jiver CSCs resist NK cell-mediated cytotoxicity by up-
regulation of cell surface CEACAM1 expression.

Keywords: Cancer stem cell, Natural killer cell, EpCAM,

Cereblon as a Novel Prognostic Biomarker for Small He-
patocellular Carcinoma
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Aims: Cereblon is a substrate receptor of the E3 ubiquitin li-
gase complex and functions as a metabolic regulator, directly
interacting with AMP-activated protein kinase (AMPK) a1 and
inhibiting AMPK activation. We raise a hypothesis that cereblon
is a biomarker for hepatocellular carcinoma (HCC).

Methods: We developed CRBN-specific monoclonal primary
antibody to detect cereblon at the tissue samples (Korea pat-
ent). After immunocytochemical staining and Western blot as-
say, cereblon was quantitatively measured. We performed two
development cohort studies to find out the role of cereblon as
a diagnostic and prognostic biomarker for HCC. The cutoff of
cereblon expression was set to be 2 folds comparing with that
at the surrounding liver tissue.

Results: One development cohort included 40 patients who
underwent macroscopic curative resection for HCC of 7™ AJCC
stage | or II. The profiles of patients in stage | and Il groups were
similar each other. There was no significant difference in tumor
recurrence (P=0.14) and patient survival (P=0.33) between the
stage | and Il groups. Higher cereblon expression was observed
in 19 (47.5%). High cereblon expression group showed higher
recurrence (P=0.017) and lower survival (P=0.025) rates than
low cereblon expression group. The hazard ratio of cereblon
was estimated to 3.5 (P=0.035). Another development cohort
study for response treatment to sorafenib was performed, in
which cereblon does not appear to be a reliable response bio-
marker so far.

Conclusions: The post-resection prognostic impact of cere-
blon was greater than that of microvascular invasion in solitary
HCCs. We think that cereblon can be an independent biomark-
er to predict post-resection prognosis even in patients with
early or small HCCs. Further high-volume validation study is
necessary to investigate the role of cereblon in HCC.
Keywords: Hepatocellular carcinoma, Cereblon, Recurrence,
Biomarker

Characterization of Cirrhotic Cardiomyopathy Using Car-
diac Magnetic Resonance Imaging: A Prospective Study

Yun Bin Lee', Hyue Mee Kim? Sung Won Chung', Minseok
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Aims: Liver cirrhosis is known to decrease the cardiac perfor-
mance. However, it is unclear whether this change is related
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to the change in myocardial muscle itself, or is a secondary
functional phenomenon. In this study, we aimed to character-
ize myocardial tissue using cardiovascular magnetic resonance
(CMR) imaging in cirrhotic patients.

Methods: Thirty-five patients with cirrhosis who were listed
for liver transplantation and 20 normal healthy controls were
prospectively enrolled. All included subjects underwent con-
ventional echocardiography, speckle-tracking echocardiogra-
phy, and CMR imaging with T1 mapping and late gadolinium
enhancement. Native T1 and extracellular volume (ECV) were
measured for assessing myocardial fibrosis. Echocardiography
and CMR imaging were performed at just before and 1 year
after liver transplantation.

Results: Both echocardiography and CMR imaging demon-
strated hyperdynamic left ventricular (LV) function in cirrhotic
patients. There were no significant differences in LV size, LV
wall thickness, LV mass index, E/A ratio, and deceleration time
between cirrhotic patients and non-cirrhotic healthy controls (all
P>0.1). However, cirrhotic patients showed significantly higher
values of native T1 (1230.1+79.0 vs 1173.3+34.7, P=0.001)
(Table 1 and Figure 1A) and ECV (31.4+4.9 vs 25.4+1.9,
P<0.001) (Table 1 and Figure 1B) compared to non-cirrhotic
controls. Specifically, ECV had a significant correlation with
Child-Pugh class (26.2+3.4 in Child class A or B vs 33.2+4.3 in
Child class C; P=0.001). At 1 year after liver transplantation,
native T1 (from 1224.0+55.7 to 1155.8+77.0, P=0.010) and
ECV (from 30.9+3.6 to 25.2+2.6, P<0.001) values significantly
decreased, but there was no difference in other parameters re-
garding LV function and LV size.

Table 1. Cardiac magnetic resonance imaging parameters in patients with

cirrhosis
Normal All (LC) Child A, Child C
control Child B P valuet P value*
N=20 N=32 N=10 N=22
LVEF 63.416.4 67.817.0 66.1+6.5 686172 0.028 0362

LVEDV 1345+199 148.1+46.2 15344417 145.7+490 0.155 0673

LVESV 51.1#155 486:21.1 523182 469+225 0653 0511
Strokevolume  85.2+151 99.5+293 101.0:283 98.8+303 0049 0845
Cardiacindex ~ 33:07 4311  38+10  45f11 0002 0073
LGE 0(0%) 131%)  0(0%) 1(45%) 0555 0254
Native T1 1173.3#34.7 1230.1+79.0 1216.1+59.5 1236.4487.0 0.001 0.510
ECV 254419  313:49 272434  332#43 <0001 0.001

TP value between normal and liver cirrhosis groups
* P value between Child A and B, and Child C groups

LG, liver cirrhosis; LV, left ventricle; EF, ejection fraction; EDV, end diastolic volume; ESV,
end systolic volume; LGE, late gadolinium enhancement; ECV, extracellular volume.
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Conclusions: Decreased cardiac performance in cirrhotic pa-
tients may result from myocardial change reflected by the in-



crease in native T1 and ECV values, which was normalized after
liver transplantation. Native T1 and ECV values of CMR imaging
could be more straightforward diagnostic indices for cirrhotic
cardiomyopathy.

Keywords: Liver cirrhosis, Cardiac MR, Cirrhotic cardiomyopa-
thy, Liver transplantation

Effects of Branched-Chain Amino Acids (BCAAs) on the
Progression of Advanced Liver Disease a Korean Nation-
wide, Multicenter, Prospective, Observational, Cohort
Study
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8Department of Internal Medicine, School of Medicine, Keimyung Uni-
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Aims: To evaluate potential benefits of long-term oral branched
amino acids (BCAAs) supplements in advanced liver disease

Methods: Liver cirrhosis patients with Child-Pugh (CP) score
from 8 to 10 were prospectively recruited from 13 medical cen-
ters. The patients supplemented with 12.45g of daily BCAAs
over 6 months or regular diet were assigned to either BCAA
group or control group, respectively. We evaluated the effect of
BCAAs therapy on the model for end-stage liver disease (MELD)
score, CP score, serum albumin, serum bilirubin, incidence of
cirrhosis-related events, and event-free survival over 96 months.
Results: A total of 124 patients was enrolled (n=63 in the
BCAA group and n=61 in the control group). Baseline charac-
teristics of the patients including age, sex, CP score, and MELD
score were not significant different between two groups. The
MELD score (P=0.009) and CP score (P=0.011) were significant-
ly improved in the BCAA group compared to the control group
over time. However, serum albumin and bilirubin levels in the
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BCAA group failed to improve over study period. Cumulative
event-free survival in the BCAA group was significantly better
than that in the control group (HR=0.389, 95% CI 0.221-0.684,
P=0.001).

Kaplan-Meier Plot
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Conclusions: Long-term supplements of BCAAs could poten-
tially improve liver function and delay the liver related complica-
tions in patients with advanced liver disease.

Keywords: Branched chain amino acids, Liver cirrhosis
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Association between Sarcopenia and Minimal Hepatic
Encephalopathy and Quality of Life in Patients with Liv-
er Cirrhosis
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Aims: We aimed to investigate the association between sarco-
penia and minimal hepatic encephalopathy and quality of life in
cirrhotic patients.

Methods: Liver cirrhosis patients associated with chronic hep-
atitis B were prospectively recruited in 15 hospitals between
April 2016 and December 2017. Among these 223 patients,
128 patients who assessed handgrip strength and skeletal mus-
cle mass were analyzed. Minimal hepatic encephalopathy was
diagnosed when psychometric hepatic encephalopathy score
(PHES) was less than -4. Quality of life was assessed by 36-Item
Short Form Health Survey (SF-36). Sarcopenia was defined as
lower quintile using handgrip strength and skeletal muscle in-
dex (SMI). SMI was calculated by total muscle mass/height’.
Results: Mean age was 53.5 years, and 63.3% was male. MHE
was 27.3%. Cut-off values of sarcopenia were as follows;
10.2 kg/m’ in men and 8.15kg/m’ in women for sarcopenia
by SMI, and 27 kg in men and 18 kg in women for sarcopenia
by handgrip strength. There were no significant differences in
the prevalence of MHE and PHES score value between sarcope-
nic and non-sarcopenic group (P=0.077 and P=0.152 by SMI,
P=0.935 and P=0.888 by handgrip strength). An SF-36 score of
the sarcopenic group was significantly lower than that of the
non-sarcopenic group (60.2+17.9 vs. 68.1+17.1, P=0.038) by
SMI, but not by handgrip strength (62.6+16.8 vs. 67.3+17.7,
P=0.260). Among 8 domains constituting SF-36 score, general
health score was significantly lower in the sarcopenic group by
SMI (P=0.032). Pain score and energy/fatigue scores were sig-
nificantly lower in the sarcopenic group by handgrip strength
(P=0.035 and P=0.020).

Conclusions: Sarcopenia by SMI and handgrip strength was not
associated with MHE. However, sarcopenia by SMI and hand-
grip strength were significantly associated with quality of life.
Keywords: Sarcopenia, Minimal hepatic encephalopathy, Qual-
ity of life
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Presence of Sarcopenia and Its Rate of Change are In-
dependently Associated with Long-Term Mortality in
Patients with Liver Cirrhosis

Hyun Joo Choi', Jae Yoon Jeong', Joo Hyun Sohn', Sanghyeok
Lim?, Jae Gon Lee', Dae Won Jun® and Yongsoo Kim®
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ogy, Hanyang University Guri Hospital, Hanyang University College of
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ty Hospital, Hanyang University Colleg e of Medicine, Seoul, Korea

Aims: Sarcopenia is associated with a poor prognosis in pa-
tients with liver cirrhosis. However, it is not known whether the
rate of skeletal muscle depletion is also associated with a poor
prognosis. We investigated the prognostic impact of the rate of
skeletal muscle depletion in patients with liver cirrhosis.

Methods: We enrolled retrospectively all non-critically-ill pa-
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tients with liver cirrhosis who underwent both multiple com-
puted tomography scans and hepatic venous pressure gradient
(HVPG) measurements.

Results: A total of 131 patients with liver cirrhosis were en-
rolled. The mean age of the patients was 53.7 years and alco-
holic liver disease was the most common cause (61.8%). Six-
ty-four patients (48.9%) were diagnosed with sarcopenia. The
median changes in skeletal muscle area per year (ASMA/y) were
-0.89%. During a median follow-up period of 46.2 months
(range, 3.4-87.6), 45 patients (34.4%) died. In multivariate
analyses, age (hazard ratio [HR] 1.04, 95% confidence inter-
val [CI] 1.01-1.08; P=0.019), Child-Pugh score (HR 1.23, 95%
Cl 1.05-1.44; P=0.012), HVPG (HR 1.08, 95% ClI 1.02-1.15;
P=0.007), presence of sarcopenia (HR 2.27, 95% CI 1.17-4.40;
P=0.015) and ASMA/y (HR 0.95, 95% CI 0.91-0.99; P=0.010)
were independently associated with mortality. Cumulative mor-
tality was significantly higher in patients with ASMAY < -1.0%
than those with ASMA/y = -1.0% (log-rank test, P=0.033).
Concdlusions: Both the presence and rate of change of sarco-
penia are independently associated with long-term mortality in
patients with liver cirrhosis.

Keywords: Liver cirrhosis, Sarcopenia, Nutrition, Prognosis
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Efficacy of 4-Weeks Taurine Replacement to Improve
Muscle Cramp in Patients with Liver Cirrhosis — A Single
Arm, Pilot Study

Eun Sun Jang', Sung Ho Hwang?, Jin-Wook Kim', Sook-Hyang
Jeong"*
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of Medicine, Seoul National University Bundang Hospital, Seongnam,

Gyeonggi'; Department of Nursing, Daewon Univeristy College,
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Aims: Painful muscle cramp is commonly developed in liver cir-
rhosis (LC) patients, resulting in impaired quality of life without
effective treatment. This study aimed to evaluate the effect of
taurine replacement on muscle cramp in Korean LC patients.
Methods: In this single arm pilot study, 10 LC patients who
experienced muscle cramps = one time/week were enrolled.
Subjects had given oral taurine solution (1,000 mg/50 mL) x3/
day for 4 weeks, discontinued taurine and followed for the
subsequent 4 weeks. Pain scale and frequency of muscle cramp
were surveyed using a structured guestionnaire at week 0, 2, 4,
6, and 8. Kruskal-Wallis and Wilcoxon signed-rank tests were
used for statistical analyses.

Results: Mean age of enrolled patients was 62 (range 43-80) y.o.
and 6 (60%) were males. Etiologies of LC were HBV (n=4), HCV
(n=4) and alcohol (n=2), and Child-Pugh class A (n=2) and B (n=8)
with 6 patients taking diuretics. Median frequency of muscle
cramp was 6 times/week (range 2-21), and 9 (90%) had severe
pain (= 4 out of 5 scale) at baseline. Muscle cramp score (frequency
* intensity) was significantly decreased during taurine adminis-



tration period (P=0.04). Seven (70%) subjects showed reduced
frequency and intensity of muscle cramp (P=0.047). After stop-
ping taurine therapy, 5 (71.4%) showed a durable response until
4 weeks. After 4-weeks therapy, plasma taurine level increased
in 6 (60%) patients, in whom 4 patients improved symptoms at
week 4 and 2 (33.3%) recurred after stopping therapy. None had
adverse events during the 4-weeks of taurine therapy.
Conclusions: Taurine replacement for 4 weeks showed an
improvement of symptom in 7 of 10 LC patients with muscle
cramp with excellent safety. Further analysis regarding serum
levels of taurine, zinc, and magnesium will be discussed in the
Liver Week 2018.

Keywords: Liver cirrhosis, Muscle cramp, Taurine
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High-Volume Plasma Exchange in Patients with Acute
Liver Failure: Initial Experience in Single Liver-Transplan-
tation Center

Nam Joong Kim,"' Sejong Chun,” Dong-Hyun Sinn,' Semi Kim,’
Wonseok Kang,' Geum-Youn Gwak," Yong-Han Paik,' Moon Seok
Choi,' Joon Hyeok Lee,' Kwang Cheol Koh,' Seung Woon Paik,"
Jong Man Kim,? Gyu-Seong Choi,” Jae-Won Joh,’ Duck Cho®
'Department of Medicine, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, Korea, 2Depal‘tment of Labora-
tory Medicine and Genetics, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, Korea; Stem Cell & Regenerative
Medicine Institute, Samsung Medical Center, Seoul, Korea, 3Depart-
ment of Surgery, Samsung Medical Center, Sungkyunkwan University
School of Medicine, Seoul, Korea

Aims: Acute liver failure is a serious condition which results in
multiple organ failure. Recent study suggested that high-vol-
ume plasma exchange (HVP) defined as exchange of 8-12 or
15% of ideal body weight with fresh frozen plasma, improves
survival in acute liver failure (ALF) patients. Herein, we report
initial experience using HVP as a bridge treatment in patients
with ALF at our center.

Methods: We retrospectively reviewed consecutive 36 patients
who were enlisted for a liver transplantation (LT) due to ALF
between 2014 and 2017 at Samsung medical center in Korea.
HVP was initiated in patients with ALF in May 2015 at our
institution. The primary endpoint was comparison of overall
survival before and after the implementation of HVP with inten-
tion-to-treat analysis.

Results: There were 18 cases of ALF before HVP was adopted
and 18 cases of ALF afterwards. Mortality was observed in 12
patients (33.3%). Among 18 patients who presented with ALF
after implementation of HVP program, 9 patients received HVP
(50.0%). The 60-day mortality rate was 88.9% and 59.3%
for patients who received HVP and for patients who did not
(P=0.111). In intention-to-treat analysis, overall outcome was
improved after implementation of HVP (77.8% vs. 55.6% at
60-days), although the difference was statistically marginal
(P=0.207). When stratified according to HVP and LT, 60-day
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survival rate was 100%, 80.0%, 66.7% and 33.3% for those
with LT+/HVP+ (n=6), LT+/HVP- (n=15), LT-/HVP+ (n=3), and
LT-/HVP-(n=12), respectively (P=0.013).

Condlusions: In this real-world, intention-to-treat analysis, out-
come was improved after HVP implementation for ALF patients.
HVP can be a viable option to improve outcome for patients
presenting with ALF.

Keywords: Acute liver failure, High-volume plasma exchange,
Liver transplantation

An Integrated Analysis of the Efficacy of Glecaparevir/
Pibrentasvir by Geographical Region

Edward Gane', Kazuaki Chayama®, Mudra Kapoor®, Stuart K
Roberts®, Jeong Heo’, Jia-Horng Kao®, Thomas Berg’, Philippe ]
Zamor®, Brian Conway", James Park', Sandra S Lovell’, Rakesh
Tripathi’®, Federico ] Mensa®, Hiromitsu Kumada"'

Auckland Clinical Studies, Auckland, New Zealand; *Hiroshima Univer-
sity Hospital, Hiroshima, Japan; *AbbVie Inc., North Chicago, Illinois,
United States; 4AIfred Hospital, Melbourne, Australia; 5Department of
Internal Medicine, College of Medicine, Pusan National University and
Medical Research Institute, Pusan National University Hospital, Busan,
Korea; °National Taiwan University Hospital, Zhongzheng District, Tai-
wan; "Clinic of Gastroenterology and Rheumatology, University Hos-
pital Leipzig, Leipzig, Germany; *Carolinas Medical Center, Charlotte,
NC, USA; *Vancouver Infectious Diseases Center, Vancouver, Canada;
“Division of Gastroenterology, Department of Medicine, NYU Langone
Medical Center, New York, New York, United States; " Toranomon Hos-
pital, Tokyo, Japan

Aims: The pangenotypic direct-acting antiviral (DAA) regimen
glecaprevir (developed by AbbVie and Enanta) coformulated
with pibrentasvir (G/P) is approved in the US, EU, and Japan to
treat chronic HCV genotype (GT) 1-6 infection. In the US and
EU, G/P is indicated for treatment-naive, HCV genotype (GT)
1-6-infected patients without and with compensated cirrhosis
for 8-week and 12-week treatment durations, respectively, and
achieved SVR12 rates 295% across all six major GTs. In clinical
studies, G/P exposures were similar across ethnicities; an inte-
grated analysis of the efficacy of G/P by geographical region
was conducted to assess the impact of geography and ethnicity
on SVR12.

Methods: Data were pooled from 9 phase 2 and 3 clinical stud-
ies; data from 2 additional phase 3 clinical studies conducted
in Japan were pooled separately. Patients had HCV GT1-6 in-
fection with or without compensated cirrhosis and were either
HCV treatment-naive or experienced with interferon (IFN) or pe-
glFN with or without ribavirin (RBV), sofosbuvir and RBV with or
without peglFN, or NS5A- and/or protease inhibitor-containing
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regimens. G/P (300 mg/120 mg) was orally dosed once-daily for
8, 12, or 16 weeks. The primary efficacy endpoint in all studies
was SVR12. Safety and tolerability were assessed in all patients.
Data from all 11 studies will be pooled for presentation.

Table 1: Baseline Demographics.

G/P- G/P Japan.
Characteristic. N=2369- N=332.
Male, n (%) 1318 (56)- 138 (42)-
Race, n (%)< -
White- 1898 (80)- 0.
Asian< 272 (11) 332 (100)-
Black- 149 (6)- 0.
Hispanic or Latino ethnicity, n/N (%) 211 (9)« [
Age, median years (range)- 54 (19-88)- 65 (21-86)-
HCV genotype, n (%) - E E
1+ 998 (42)- 202 (61)-
1be 505 (21)« 198 (60)~
2+ 466 (20)« 118 (36)«
3+ 643 (27)« 12 (4)-
4/5/6+ 182 (8)/32 (1)/48 (2) 0.
Baseline HCV RNA, median logsg IU/mL (range) 6.2 (0.7-7.8)- 6.2 (2.7-7.4)
HCV treatment-naive, n (%) 1640 (70)- 222 (67)e
‘With compensated cirrhosis, n (%)- 308 (13)- 64 (19)-
Any N53 or NS5A baseline polymorphism, n/N (%)« 487/2369 (21): 36/219* (16)-
*Data not collected for 113 patients-

Results: In total, 2369 patients were included in the integrated
analysis: 964 (41%) were enrolled in North America, 891 (38%)
in Europe, and 514 (22%) enrolled and pooled from Taiwan,
Korea, Australia, New Zealand, Chile, Israel, and South Africa;
332 additional patients were enrolled in Japan. The SVR12
results by region were 97% (935/964; 95% Cl 95.9-98.1),
98% (876/891; 95% Cl 97.5-99.1), and 96% (496/514; 95%
Cl 94.9-98.1) for patients enrolled in North America, Europe,
and the other pooled countries, respectively. Patients enrolled
in Japan achieved a 98% (325/332; 95% Cl 95.7-99.0) SVR12
rate. Less than 1% of all patients had virologic failure. G/P was
well-tolerated with a favorable safety profile; treatment dis-
continuations due to adverse events and cases of drug-induced
liver injury were rare (<1%).

Conclusions: G/P efficacy, safety and tolerability were consis-
tently favorable regardless of baseline characteristics, suggest-
ing that recently updated HCV treatment guidelines for the use
of G/P in clinical practice can be applied to all ethnicities and
geographical regions, without need for modification.
Keywords: Hepatitis C, Treatment efficacy, Ethnic groups, An-
tiviral agent

Survival Benefits of Direct-Acting Antiviral Therapy in
Patients with Decompensated Hepatitis C Cirrhosis

W. Ray Kim', Anu Osinusi’, Ajitha Mannalithara', Bo Hyun
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Aims: Current direct-acting antiviral (DAA) therapy for hepatitis
C virus (HCV) infection leads to sustained virological response
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(SVR) in the vast majority of patients, even in those with de-
compensated cirrhosis. SVR in patients with decompensated
cirrhosis has been associated with improvement in liver func-
tion; however, the extent to which DAA impacts on mortality
remains to be determined. We analyze mortality in patients
who participated in clinical trials evaluating sofosbuvir-based
regimens in patients with decompensated HCV cirrhosis (GS-
US-334-0125, SOLAR and ASTRAL studies), in comparison with
mortality predicted by a survival model derived in untreated
HCV patients.

Methods: Current direct-acting antiviral (DAA) therapy for hep-
atitis C virus (HCV) infection leads to sustained virological re-
sponse (SVR) in the vast majority of patients, even in those with
decompensated cirrhosis. SVR in patients with decompensated
cirrhosis has been associated with improvement in liver func-
tion; however, the extent to which DAA impacts on mortality
remains to be determined. We analyze mortality in patients
who participated in clinical trials evaluating sofosbuvir-based
regimens in patients with decompensated HCV cirrhosis (GS-
US-334-0125, SOLAR and ASTRAL studies), in comparison with
mortality predicted by a survival model derived in untreated
HCV patients.

Results: There was a total of 492 patients, whose median age
was 58 years, MELD 12, sodium 137mEg/I and albumin 2.9 g/
dl. Ascites and HE were common (79% and 63%, respectively).
Altogether, 411/479 (86%) patients achieved SVR12. During
the follow up, there were 25 deaths within one year of DAA
therapy start, including 15 in the SOLAR and 10 in the ASTRAL
data; no deaths occurred in GS-US-334-0125. The number of
observed deaths in the clinical trials closely followed the expect-
ed/predicted numbers early in the treatment course (Figure).
Starting at 100 days after initiation of DAA, however, the ob-
served number of deaths was statistically significantly smaller
than expected (SMR=0.54, 95% confidence interval [CI]=0.30-
0.98). All subsequent deaths occurred at a lower frequency
than expected. The last (25th) death during the study period
occurred on day 339, when the SMR had decreased to 0.44
(95% CI=0.30-0.65), which remained unchanged at the end of
the analysis (day 365).

Conclusions: DAA therapy in patients with decompensated
HCV cirrhosis leads to significantly decreased mortality, which
may be apparent as early as 100 days after the initiation of
therapy with the risk of mortality decreasing to 44% of the ex-
pected by the end of the first year.

Keywords: Hepatitis ¢, Cirrhosis, Direct-acting antiviral therapy
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Differential Effect of HCV Eradication and Fibrosis Grade
on Hepatocellular Carcinoma and All-Cause Mortality

Yun Bin Lee’, Joon Yeul Nam', Jeong-Hoon Lee"’, Young Chang’,
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Aims: Whether a sustained virologic response (SVR) improves
long-term outcomes in chronic hepatitis C (CHC) patients with
earlier-stage fibrosis has not been established. We investigated
the differential effect of SVR on the risk of outcomes according
to hepatic fibrosis grade.

Methods: Fibrosis grade was categorized using FIB-4: <1.45,
low-probability of significant fibrosis; 1.45-3.25, intermedi-
ate-probability; and =3.25, high-probability. Primary and sec-
ondary endpoints were hepatocellular carcinoma (HCC) occur-
rence and death, respectively.
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Results: Among 1,373 included CHC patients, 744 patients
were treated with interferon-based or —free regimens and 622
(83.6%) achieved SVR. The 5-year cumulative incidences of
HCC were 12.3%, 12.7%, and 3.4% in the untreated group,
the non-SVR group, and the SVR group, respectively (P<.001
by log-rank test) (Figure A). SVR was independently associated
with lower risk of HCC (vs. untreated: adjusted hazard ratio
[aHR], 0.150; 95% confidence interval [Cl], 0.067-0.332;
P<.001) and overall death (vs. untreated; aHR, 0.162; 95% Cl,
0.056-0.472; P<.001) during the median observation of 3.5
(interquartile range, 1.4-6.6) years. The SVR group had signifi-
cantly lower risk of HCC than the untreated group among pa-
tients with intermediate-probability (n=492: aHR, 0.061; 95%
Cl, 0.008-0.479; P=.008) and high-probability (n=446: aHR,
0.217; 95% Cl, 0.087-0.540; P=.001) of significant fibrosis,
but not among patients with low-probability (n=258: adjust-
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ed HR, 0.884; 95% Cl, 0.044-17.637; P=.94) (Figure B-D).
Among 622 patients achieving SVR, 314 patients received IFN-
based therapy and 308 received DAA therapy. Type of antiviral
agent that induced SVR was not associated with HCC risk (vs.
IFN-based therapy; adjusted HR, 2.383; 95% Cl, 0.183-30.998;
P=.51) and all-cause mortality (vs. IFN-based therapy; adjusted
HR, 2.885; 95% Cl, 0.372-22.346; P=.31). HRs were main-
tained after balancing with inverse probability weighting.
Conclusions: SVR was associated with reduced risk of HCC de-
velopment and all-cause mortality in patients with CHC.
Keywords: Direct acting antivirals, Survival, APRI, Liver cancer
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Response to DAA in HCV Patients with HCC from East
Asia: A REAL-C Study with Propensity Score Matching
(PSM)
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Aims: Reports suggest HCV-HCC patients do not respond as
well to the IFN-free DAAs, but background risks and confound-
ers for treatment failures may not have been adequately con-
trolled. Our goal was to compare SVR12 of DAAs in East Asian

HCV genotype, and BMI was used to balance the groups at
baseline.

Results: In our cohort, there were 195 patients with HCC at
baseline or prior to DAA initiation and 3507 patients who did
not have HCC at baseline. Prior to PSM, HCC patients were
significantly older, more likely male, more likely to have renal
insufficiency, cirrhosis, and decompensation (all P<0.004). After
PSM, there were 171 HCC and N=171 non-HCC patients for
analysis. As shown in Table 1, there were no significant differ-
ences in the baseline characteristics between the matched HCC
and non-HCC cohorts. The majority (51-55%) of both groups
received LDV/SOF; eight (three HCC, five non-HCC) stopped
treatment before completion while ~10-12% had an adverse
reaction (most common: anemia [>~5-6%] and fatigue [~3-
5%]). There were seven deaths: five in the HCC group (four
were liver-related) and two in the non-HCC group (both were
non-liver-related). Overall, SVR12 rate was >96% for both
groups with no significant differences. (Table 2)

patients with HCV-HCC to those without HCC using PSM to Table 2: Tolerability and Outcomes for PSM Patients with and without HCC
balance the HCC and non-HCC groups. a— HCC N"I:CC P‘(:";ll“"
eat 5 3
Table 1: Baseline D ics of Propensity Score Matched (PSM) Patients (a=342) Eﬁ:’rl_lr‘:l;:émd 15962 ggé'ég
Characteristic LH Clcm Z o E.[l?.fi:) P-value Adverse events 21(12.9) 17 (10.1) 0.43
n=1T n=
Male 89 (32.1) 51 (47.4) 0.39 Headache 0(0.0) 2(33) 0.14
Age 635294 689100 0.60 Fatigue 3(4.6) 2(33) 071
Body masz index (BMI) 233 _: 3_.2 231+ 3_.8 0.65 In=omnia 3(4.6) 1(1.6) 0.35
Hypertlenlsmn : 38 (33.3) 17 (40.5) 0.13 Nausea ) (U.[:l) 1 (1 .6) 030
Hyperlipidemia 6(4.7) T(49) 0.96 I T3 0700 033
Coronary artery disease 1(l.35) 2(3.0) 0.8 Arthralgia (1.5) (0.0) 22
Chronic renal insufficiency 20 (14.8) 14 (9.3} 013 Myalgia 0(0.0) 1(1.6) 0.30
Other cancer 0.69 Rash 323 2(1.3) 0.57
Prostata 1(19) 1(3.9) - 2
P L8 163 Pruritus 2(3.0) 0(0.0) 0.17
Gastric 0(0.0) 1(3.5) Anemia 7(6.0) 7(32) 0.78
Other 2(39) 1(33) e X 0
Cirrhosiz 106 (61.0) 103 (60.1) 0.67 Dyzpnea (1.3) (0.0) 22
Decompensation B85 T6.9) Study discontinuation Non- 3 5 0.59
Hepatitis C viruz (HCV) genotype and subtype 0.078 compliance Psychological 1(0.8) 1(0.7)
Cenotypel 2704 | 123(719) side effects Other 0(0.0) 1007
; S| 05 | oo
il 0.
0 Hoges | usEss SVR-12 rates 963 963 0.33
Cenotype? 2045 46.(269) 9505 CI: 93-09 | 9506 CI: 92-99
)’ 13{7.6) 9(33) . .
2 15(89) 26{13.2) Conclusions: This PSM study compared treatment for HCV
b 11 (6.4 11(6.4) . . . . . . .
a2 3(18) 1(0.6) patients with/without HCC, finding no difference in treatment
Cenotype 2012) 201.2) . .
Prior treatment 72 (42.1) 70 (40.9) 036 tolerability, completion, and cure rates.
Prior direct acting antiviral (DAA) 5(19) 10(3.9)
Prior non-DAA 67(33.0) 60 (35.1) Keywords: HCV, HCC, DAA
1ogl0 HCV RNA, mean (3D) 56113 55213 033
Platelets, median (range) 115 (79 - 161) | 116(84- 161) | 038
Total bilirubin, mean (SD) 11209 10207 0.20
ALT, median (range) 46(33-63) | 47(29-73) | 033
DAA treatment initiated 0.53
oo (bt aey | s Hepatocellular Carcinoma Recurrence after Direct-Acting
3D Cpamtamray tonavi. ombitasic s dasabd) |12 (10 Boe Antiviral Therapy in Patients with Chronic Hepatitis C: A
DCV+ASV (daclatasirsasunaprevic) 19(11.1) 21(123) i i
Doy T e Korean Multi-Center Retrospective Study
EBR/GZE. (glbasvirterazapranin) 1(0.6 1{0.6 .
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Methods: Data were from 10 study centers comprising of 30
clinical sites in Hong Kong, Japan, Korea, and Taiwan repre-
senting the Real-World Evidence from the Asia Liver Consor-
tium for Chronic Hepatitis C (REAL-C) - a registry of patients
treated with IFN-free DAAs in routine practice (n=3702). 1:1
PSM matching on cirrhosis, prior treatment, baseline platelet,
age, sex, baseline HCV RNA, treatment regimen, baseline ALT,
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Kim’, Hye Won Lee’, Su Jong Yu®, Young Youn Cho®, Jeong Won
Jang®*, Byoung Kuk Jang’, Chang Wook Kim®, Hee Yeon Kim®,
Hana Park’, So Young Yoon', Gil Ho Lee’, Sung Won Cho', Jae
Youn Cheong'

'Department of Gastroenterology, Ajou University School of Medicine,
Suwon; “Department of Internal Medicine, Yonsei University College
of Medicine, Seoul; *Department of Internal Medicine and Liver Re-
search Institute, Seoul National University College of Medicine; “De-



partment of Internal Medicine, College of Medicine, The Catholic Uni-
versity of Korea, Seoul; *Department of Internal Medicine, Keimyung
University School of Medicine, Daegu; *Division of Hepatology, De-
partment of Internal Medicine, Uijeongbu St. Mary’s Hospital, College
of Medicine, The Catholic University of Korea, Seoul; "Department
of Internal Medicine, CHA Bundang Medical Center; CHA University,
Seongnam, Korea; *Department of Internal Medicine, Chung-Ang Uni-
versity Hospital, Seoul, Korea

Aims: The risk factor of hepatocellular carcinoma (HCC) recur-
rence following direct-acting antiviral (DAA) therapy remains
unclear. The aims: of this study were to estimate the rate of
HCC recurrence following DAA therapy in Korean patients with
chronic hepatitis C (CHC), and to evaluate the risk factors for
HCC recurrence after DAA therapy.

Methods: A total of 103 participants with CHC who obtained
complete response after HCC treatment were treated with
DAA between August 2015 and December 2016 and were fol-
lowed up until January 2018. HCC treatments were classified
as potentially curative included liver resection, radiofrequency
ablation, percutaneous ethanol injection, cryoablation and liver
transplantation.

Results: Among 103 patients, 82 patients had cirrhosis (79.2%)
and 98 patients had Child-Pugh class A (95.1%). HCC stage of
the patients was 49.6%, 38.9%, 9.7%, and 2.0% at stage |, I,
Ill, and IV, respectively, according to modified UICC classification.
Total duration of HCC treatment was median 2.3 (range, 0.03—
143.0) months, and interval from last HCC treatment to start
of DAA therapy was median 12.6 (range, 1.5-28.6) months.
During the median 15.7 (range, 4.3-29.9) months follow-up,
38 patients (36.9%) experienced tumor recurrence. The median
time to recurrence was 22.8 months. The univariate analyses
showed that lower platelet count, non-curative HCC treatment,
shorter interval from HCC treatment to DAA therapy and longer
total HCC treatment duration could be the risk factors for HCC
recurrence. In multivariate analysis, shorter interval from HCC
treatment to DAA therapy (<12 months) and longer total HCC
treatment duration (=18 months) were found to be the inde-
pendent risk factors for HCC recurrence (hazard ratio [HR], 2.76;
95% confidence interval [Cl], 1.21-6.30; P=0.016 and HR, 1.96;
95% Cl, 1.00-3.83; P=0.049, respectively).

Conclusions: In CHC patients with HCC, DAA therapy should
be cautiously performed after sufficient interval without recur-
rence after complete treatment response.

Keywords: Carcinoma, Hepatocellular, Hepatitis C, Chronic,
Direct-acting antiviral agent, Neoplasm recurrence, Risk factors

Free Paper Session

L 0-123

Pretreatment NAFLD Activity Score Significantly Predicts
Fibrosis Regression in Hepatitis C Patients Receiving Anti-
viral Therapy

Dong Hyeon Lee, Won Kim, Sae Kyung Joo, Yong Jin Jung, Byeo-
ng Gwan Kim, Kook Lae Lee

Department of Internal Medicine, Seoul Metropolitan Government
Seoul National University Boramae Medical Center; Seoul, Korea

Aims: Previous studies have reported that antiviral therapy
engenders histological improvement and fibrosis regression in
patients with hepatitis C. However, the effect of non-alcoholic
fatty liver disease (NAFLD) accompanying hepatitis C on his-
tological improvement and fibrosis regression during antiviral
therapy remains unclear.

Methods: In this prospective cohort study, a total of 55 pa-
tients with hepatitis C underwent paired liver biopsy during
antiviral therapy. Among them, 44 patients achieved sustained
virologic response (SVR) after antiviral therapy. The NAFLD ac-
tivity score (NAS) assessment and the quantification of a fibrotic
surface area (FSA) were done by a single liver pathologist using
paired Masson’s trichrome-stained liver tissues for each patient.
The relative changes of FSA between before and after antiviral
treatment was defined as “[(% of FSA after treatment)-(% of
FSA before treatment)]/(% of FSA before treatment)”.

Results: Baseline fibrotic surface area was significantly related
to Metavir fibrosis stage in only patients attaining SVR (P<0.05)
but not in all patients with hepatitis C. In univariable analysis,
age, serum protein level, and the NAS were significant pre-
dictors of the quantitative reduction of FSA during antiviral
therapy (all P<0.1). In multiple linear regression analysis, serum
protein level (P=0.07) and the NAS (P=0.03) were independent
predictors of fibrosis regression. In patients with the NAS < 4,
the quantitative reduction of FSA was more frequently observed
after antiviral treatment rather than in those with the NAS > or
=4 (P=0.02).

Conclusions: The underlying severe NAFLD may hinder fibrosis
regression in hepatitis C patients after antiviral treatment. Espe-
cially, in patients with the NAS < 4, fibrosis regression may be
anticipated by antiviral treatment.

Keywords: HCV, NAFLD, NAFLD activity score, Fibrosis
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NAFLD Is Associated with High Prevalence and High Re-
currence Rate in Patients with Breast Cancer

Young-Sun Lee, Sung Won Chang, Ha Seok Lee, Haein Bak,
Sehwa Kim, Min-jin Lee, Chan Uk Lee, Young Kul Jung, Ji Hoon
Kim, Yeon Seok Seo, Hyung Joon Yim, Jong Eun Yeon, and Kwan
Soo Byun

Department of Internal Medicine, Korea University College of Medi-
cine, Seoul, Korea

Aims: Breast cancer is most common cancer in women world-
wide. The incidence of breast cancer is correlated with meta-
bolic component including diabetes, hypertension, and obesity.
Likewise breast cancer, metabolic components are important
risk factors for development of NAFLD. In this study, we ana-
lyzed the prevalence of NAFLD in patients with breast cancer
and the effect of NAFLD on the prognosis of breast cancer.
Methods: Patients with breast cancer were enrolled from Jan-
uary 2007 to June 2017. Patients who had other chronic liver
were excluded. Hepatic steatosis was evaluated by non-en-
hanced CT scan. We diagnosed NAFLD when the mean attenu-
ation of the liver is lower than 40 HU or 10 HU lower than that
of the spleen. 123 healthy controls who took non-enhanced CT
scan were also analyzed.
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Results: Total 1587 patients were enrolled from January 2007
to June 2017. The prevalence of NAFLD in patients with breast
cancer was 15.8% (251/1587) and it was significantly higher
comparing with healthy control (8.9%, 11/123)(P=0.036). After
propensity score matching, the difference of NAFLD prevalence
was still significant between control group (8.9%, 11/123) and
breast cancer patients (17.9%, 22/123) (P=0.040). In breast
cancer patients, overall survival did not showed significant dif-
ference between NAFLD group and non-NAFLD group (P=0.304)
(Figure A). However, recurrence-free survival was significantly
higher in patients without NAFLD comparing with those with
NAFLD (P=0.009) (Figure B). Among breast cancer patients
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received endocrine treatment, NAFLD group showed higher
cumulative incidence of significant liver injury comparing with
non-NAFLD group (P<0.001).

Conclusions: The prevalence of NAFLD in patients with breast
cancer is significantly high compared to healthy control group.
Moreover, breast cancer patients with NAFLD showed poor
prognosis in terms of recurrence. Therefore, diagnostic evalu-
ation to determine whether or not NAFLD is present would be
important in managing patients with breast cancer.

Keywords: NAFLD, Breast cancer, Prevalence, Prognosis

PO-002

Azathioprine Induce Hyperbilirubinemia in Inflammatory
Bowel Disease: A Hospital Based Cohort Study

Kwang Il Seo, Won Moon, Seun Ja Park, Moon In Park, Sang Uk
Lee, Byung Chul Yun, Byung Hoon Han and Eun Taek Park

Department of Internal Medicine, Kosin University College of Medi-
cine, Busan, Korea

Aims: Intestinal mucosal injury is supposed to cause liver dis-
ease. Abnormal liver function tests are frequently observed in
inflammatory bowel disease (IBD). Therefore, we investigated
the hepatic biochemistry changes in IBD.

Methods: IBD patients who were newly diagnosed and fol-
lowed up with the results of hepatic biochemistries at the both
time points of diagnosis (before IBD treatment) and then 2
year later (after IBD treatment) were enrolled. The biochemi-
cal profile including aspartate aminotransferase (AST), alanine
aminotransferase (ALT), total bilirubin (TB), direct bilirubin (DB),
alkaline phosphatase (ALP), Gamma-glutamyltransferase (GGT)
were analysed.

Results: One hundred forty-six (77 patients of crohn’s diseas
and 69 ulcerative colitis) patients were able to confirm the liver
function test at second year after first diagnosis. HBsAg pos-
itivity was found in 9 (6.2%) patients and anti-HCV antibody
in 1 (0.7%). Radiologic diagnosis of fatty liver was found in 15
(10.2%) patients and gallbladder stone in 10 (6.8%). With-
in first year, 85 (58.2%) patients started azathioprine (AZA)
treatment. At diagnosis, 45 (30.8%) patient revealed abnormal
hepatic biochemistry. AST was elevated than upper limit of
normal (ULN) in 9 (6.2%) patients, ALT in 11 (7.5%), TB in 14
(9.5%), DB in 16 (11%), ALP in 21 (14.6%) and GGT in 15
(10.3%). At 2 year later, 59 (40.4%) patients showed abnormal
hepatic biochemistry. TB was elevated significantly compared
to baseline (P<0.001) and absolute elevation of TB (>0.5mg/
dL) was related with AZA (P=0.006). In AZA group, hyperbiliru-
binemia (>1.2mg/dL) was found in 6 (7.1%) patients at initial
diagnosis, but 19 (22.4%) patient at 2 year later. In this group,
absolute TB elevation was found in 63 (64.1%) patients. Eigh-
teen (21.2%) patients were normal at diagnosis, experienced
newly developed hyperbilirubinemia after AZA treatment.
Conclusions: Abnormal liver function tests were observed in
nearly one-third of IBD patients at diagnosis. Azathioprine ele-



vated TB level significantly in inflammatory bowel disease.
Keywords: Azathioprine, Inflammatory bowel disease, Hyper-
bilirubinemia

PO-003

The Effects of Non-Pharmacological Interventions for
Patients with Non-Alcoholic Fatty Liver Disease: A Sys-
tematic Review

Jeong Hyun Kim, Ji Yeon Lee, Yeonsoo Jang

Yonsei University College of Nursing

Aims: Non-pharmacological interventions (NPI) to modify
healthy lifestyles and dietary habits are recommended for
patients with non-alcoholic fatty liver disease (NAFLD). The

purpose of this review was to evaluate the effects of NPI for
improving health outcomes in patients with NAFLD.

Figure 1. Risk of bias graph

Random sequence generation (selection bias) i = ]

Allecation concealment (selection bias) L | |
Binding of paricipants and personnel (serormancs vias) [ [

Blinding of outcome assessment (defection bias) |12 -a /|

Selective reporting (i vias) (NN |

]
Incomplete outcame data (attiion tias) [0 = |
]
]

Other bias (S

T 50% 5% 100%
.Hrgh risk of biag |

I mLow risk of bias D Unclear risk of bias

Figure 2. Risk of bias summary

it hias)

F
g =
= g
s @ 2 @
O
2 s —
£ £ = £ %
e B 2 2 3
s &8 a E = 4
B = 2 8 B 5
$ 8 B 3 ;5 £
s = w £ 8
= H 8 = S
& 3 e 32
E s E E 2
E = 8 £
3 ¥ 5 -
g s g %’ 2
® g B B E on
$ = £ £ 8 §
sE==2 ¢ 88
adimiozonz| 2 (22| |2 |@] 7
Asgharian2016 | @ | @ (@ |7 (@ |@® | 2
Faghihzaden2014 | @ | 7 (@ |® | ® | @® | 2
Hallsworth 2011 | 2 | 2 | @ @ ®| =
Hallsworth 2015 | @ | @ |2 |7 | @ (@ | 2
Houghton 2017 |[@ |2 |2 |2 | @ |@® | 2
uvHz15| 2 (2 (@@ |®|®| 7
nabaizond | @ | @ |9 |9 (@ |2 | @
Polzos2011 | @ (@ |2 (@ | @ | @ | 2
Rangboo 2015 | @ | @ (@ |2 |7 (@] 2
Razmgan 2017 | @ | D (@ |® | ® | @ | 7
weng2013| ® | ® |9 |® |9 S| S

Methods: We searched for randomized controlled trials of NPI
for NAFLD published from 2008 to 2017, identified from elec-

Poster Oral Presentation

tronic databases: PubMed; CINAHL; EMBASE; Cochrane Library.
Two reviewers independently extract data and assessed risk of
bias (ROB) using Cochrane Collaboration’s tool. We analyzed
data using p-value of differences between groups.

Results: A total of 94 studies identified, 36 studies assessed for
eligibility, and 12 studies were collected for final review. The
overall ROB in the included studies was unclear, as a result of
performance bias and detection bias. NPI of the studies were
categorized into three types: exercise, dietary focused lifestyle
modification and dietary supplements. The interventions were
delivered to individual or groups. To report for effect of inter-
ventions, studies identified primarily focused on liver enzyme
and body mass index (BMI). Mixed findings were reported for
effect of interventions (exercise, supplements) on ALT/AST and
BMI. Lifestyle modification interventions appears to be effective
in improving ALT (not AST) and BMI in patient with NAFLD.
Conclusions: This review shows that there are insufficient
evidences regarding the effects of NPI to improve health out-
comes for NAFLD. It may reflect heterogeneity among studies
and small sample size. Therefore, well-designed randomized
controlled trials using standardized protocol for patients with
NAFLD should be conducted in the future.

Keywords: Non-alcoholic fatty liver disease, Systematic review,
Non-Pharmacological Intervention

PO-004

The Prognostic Stratification Using Acute-On-Chronic
Liver Failure Scoring System for Predicting Short-Term
Mortality in Patients with Alcoholic Hepatitis

Do Seon Song', Dong Joon Kim’, Korean Acute on Chronic
liver failure(KACLiF), Ji Dong Jia®, Ashok Kumar Choudhury*,
Mamun Al Mahtab®, Harshad Devarbhavi®, Z Duan®, Chen Yu’,
C E Eapen®, Ashish Goel®, Q Ning’, Ke Ma’, Y K Chawla'’, R K
Dhiman'’, Ajay Duseja'’, Sunil Taneja', S S Hamid"', Amna S
Butt"', Wasim Jafri'!, S S Tan"?, Hasmik Ghazinian", Deepak n
Amarapurkar'®, Sombat Treeprasertsuk', G H Lee'’, S G Lim'®,
Jinhua Hu", L A Lesmana'®, Cosmas Rinaldi Lesmana'®, Akash
Shukla®, Samir Shah®, Chetan Kalal*’, Manoj Sahu*, Z Abbas®,
J D Sollano®, Gian Carpio®, Fazal Karim®, G K Lau®, P N Rao*®,
Diana A Payawal”, A Kadir’®, M F Yuen®, V G Mohan Prasad™,
Osamu Yokosuka®', Ananta Prasad®, Priyanka Jain*, Irene
Paulson’, Shiv K Sarin*, AARC working Party

'Department of Internal Medicine, College of MedicineThe Catholic
University of Korea, South Korea, 2Depar’tment of Internal Medicine,
Hallym University College of Medicine, South Korea, *Beijing Friend-
ship Hospital, Capital University, Beijing, China, ‘Institute of Liver and
Biliary Sciences, Vasant Kunj, Delhi, India, 5Bangabandhu Sheikh Mu-
jib Medical university, Dhaka, Bangladesh, oSt John Medical College,
Bangalore, India, 'Beijing You'an Hospital /Translational Hepatology
Institute Capital Medical University, *CMC, Vellore, India, *Tongji Hos-
pital, Tongji Medical College, ‘°PGIMER, Chandigarh, India, "*Aga Khan
University Hospital, Karachi, “Hospital Selayang, Bata Caves, Selan-
gor, ®Nork Clinical Hospital of Infectious Disease Armenia, “Bombay
Hospital & Medical Research Center; Mumbai, India, 1";Chulalongkorn
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University, Bangkok, °Yong Loo Lin School of Medicine, National Uni-
versity of Singapore, ’302 Millitary Hospital Beijing,China, ‘*Medistra
Hospital, Jakarta, Indonesia, “KEM Hospital and Seth GSMC, “Global
Hospital, Mumbai, India, “IMS &SUM hospital, Odisa, *7jauddin Uni-
versity Hospital, Karachi, 23University of Santo Tomas, Manila, Philip-
pines, #Gir Salimullah Medical College, Mitford Hospital Bangladesh,
25Humanity and Health Medical Group, China, % Asian Institute of
Gastroenterology Hyderabad, India, “Cardinal Santos Medical Center
10 Wilson St. Greenhills West San Juan City, Metro Manila, Philip-
pines,”*Ankara University School of Medicine, “’Queen Mary Hospital
Hong Kong, China, *"VGM Hospital Coimbatore, India, *Chiba Univer-
sity Japan, **Foundation Nepal Sitapaila Height, Kathmandu

Aims: To compare the existing various prognostic scoring mod-
els and newly proposed scores for acute-on-chronic liver failure
(ACLF) and evaluate usefulness of stratification for the predic-
tion of short-term morality in patients with alcoholic hepatitis
(AH).

Methods: A total of 705 clinical AH patients, enrolled in the
APASL-ACLF Research Consortium (AARC) with 90-day fol-
low-up, were analyzed. AARC-ACLF score, Maddrey discrimina-
tion function (DF) score, age, bilirubin, international normalized
ratio and creatinine score (ABIC), Glasgow Alcoholic Hepatitis
Score (GAHS), Child-Turcott-Pugh (CTP) score, model for end-
stage liver disease (MELD), and MELD-Sodium (Na) scores were
used to compare the performance for predicting 30-day and
90-day mortality. AARC-ACLF scores were categorized into
three grades (Gr I: 5-7; IIl: 8-10; and lll: 11-15 points) and sur-
vival curves by the Kaplan-Meier method were created and
compared using log-rank test.

Results: Of 708 patients, 286 (40.4%) and 363 (51.3%) pa-
tients died within 30 days and 90 days, respectively. The area
under receiver operating characteristics curve (AUC) of AARC-
ACLF, DF, ABIC, GAHS, CTP, MELD, and MELD-Na was 0.752
(0.705-0.799), 0.630 (0.575-0.685), 0.658 (0.604-0.711), 0.577
(0.523-0.631), 0.641 (0.589-0.694), 0.705 (0.653-0.756), 0.703
(0.651-0.755), respectively, for 30-day mortality. The AUC of
various prognostic scores for the prediction of 90-day mortality
is similar. The performance of AARC-ACLF was superior to that
of DF, ABIC, GAHS, CTP, while comparable to that of MELD
and MELD-Na in predicting short-term mortality. According to
AARC-ACLF grades, short-term cumulative survivals was statis-
tically different (30-day, 82.4, 70.4, and 35.3%, P<0.001; 90-
day, 76.9, 56.0, and 26.4%, P<0.001).

Conclusions: Compared to the previous AH prognostic scores,
AARC-ACLF score and grades are simple and useful for predict-
ing the short-term mortality in patients with AH. Further studies
are needed to confirm these implications.

Keywords: Alcoholic hepatitis, AARC-ACLF score, Mortality,
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PO-005

Comparative Study on the Ameliorating Effects of Pyr-
roloquinoline Quinone, S. Cumini and Vitamin C in Liver
of STZ-Induced Diabetic Mice: Biochemical and Histo-
pathological Study

Narendra Kumar” and Anand Kar

School of Life Sciences, Devi Ahilya University, Takshashila Campus,
Indore, M. P, 452017, India.

Aims: Pyrroloquinoline guinone (PQQ) is known to a strong
antioxidant and has high free radical scavenging activities. It
protects cells from oxidative stress-induced damage, effectively
improves the activities of free radical scavenging enzymes and
decreases the level of lipid peroxidation. Vitamin C and S. cum-
ini seed extracts are also known to possess high antioxidative
properties and can protect against several types of oxidative
damages in diabetes mellitus. With respect to PQQ, nothing
was known on its relative efficacy as compared to vitamins and
plant extracts that possess antioxidant activity in any diseased
condition. However, to its comparative effects in regulating
diabetes associated hepatotoxicity, practically nothing has been
studied so far. In the present investigation we evaluate and
compare the ameliorating effects of PQQ with vitamin C and
S.cumini seed extracts in STZ-induced diabetes mellitus with an
emphasis on the oxidative stress in liver of mice.

Methods: Mice were randomly divided into five groups. Group
| receiving only citrate buffer served as the normal control. An-
imals of groups I~V were rendered diabetic by single dose of
streptozotocin (STZ, 150 mg/kg body weight), following which
PQQ at a dose of 20 mg/kg, was injected to the animals of
group lll, while in group IV 50 mg/kg of vitamin C was injected
and in group V animals S.cumini seed extract was injected 100
mg/kg for 15 days. At the end, alterations in different serum in-
dices including glucose, lipid profile, a-amylase, urea, SGPT and
SGOT; liver tissue peroxidation and antioxidants alterations; his-
topathological alterations in liver and pancreas were evaluated.
Results: STZ-treated animals developed oxidative stress as in-
dicated by a significant increase in lipid peroxidation, serum
glucose, total cholesterol, triglyceride and urea, with a parallel
decrease in the levels of liver tissue antioxidants. When diabetic
animals received dose of PQQ, vitamin C and S. cumini in an-
imals of group Ill, IV and V respectively, these adverse effects
were ameliorated. However, 20 mg/kg of PQQ appeared to be
more effective than vitamin C and S.cumini seed extracts.
Conclusions: These findings revealed for the first time that
PQQ has the better potential than vitamin C and S.cumini seed
extracts to mitigate diabetes associated oxidative damages in
liver of mice.

Keywords: Diabetes mellitus, PQQ, Liver, Vitamin C, S. cumini,
Lipid peroxidation, Antioxidants
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Handgrip Strength among Korean Adolescents with
Elevated Alanine Aminotransferase and Obesity in 2014-
2015

Yunkoo Kang, Sowon Park, Seung Kim, and Hong Koh

Pediatric Gastroenterology, Hepatology and Nutrition, Yonsei Univer-
sity College of Medicine, Severance Pediatric Liver Disease Research
Group, Severance Children’s Hospital, Seoul, Korea

Aims: Measuring handgrip strength is a useful method to eval-
uate sarcopenia. This study aimed to define the correlation be-
tween handgrip strength and body mass index (BMI), elevated
alanine aminotransferase (ALT) and waist circumferences (WC),
based on data from the Korea National Health and Nutrition
Examination Survey (KNHANES).
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Methods: Data of 1,057 adolescents (577 boys; 480 girls;
age, 10-18 years) who participated in the KNHANES in 2014
and 2015 were obtained. The ALT was classified as ALT<30,
30£ALT<40, 40£ALT<50, 50£ALT<60, 60U/LEALT. BMI was
classified as BMI<85", 85"£BMI<90", 90"£BMI<95", 95"£B-
MI<97", 97"£BMI and WC was classified as WC<90", 90" £W-
C<95™, 95" £WC<97™, 97" £WC percentile for age and sex.
Results: Handgrip strength adjusted with body weight (hand-
grip-to-weight) decreases with higher ALT. (P<0.019) The
handgrip-to-weight also decreased with higher BMI and WC.
(P<0.001) Among participants who had all features (elevated
ALT, BMI and WC) had much decreases in handgrip-to-weight
values than who did not have those features. (P<0.001)
Conclusions: Handgrip-to-weight ratio were decreased in par-
ticipants with elevated ALT, BMI and WC. Given that handgrip
strength is associated with ALT, BMI and WC in adolescents, it
can be a diagnostic modality to easily identify the patients’ cur-
rent state in the clinic.

Keywords: Handgrip-to-weight ratio, Knorea National Health
and Nutrition Examination Survey, Sarcopenia
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PO-007

Chemical Derived Patient-Specific Hepatic Stem Cells
from Various Patients

Kyojin Kang, Yohan Kim, Sangtae Yoon, Elina Maria Buisson,
Changhee Lee, Ji-Hye Yim, Jaemin Jeong, Dongho Choi"”

'Department of Surgery, Hanyang University College of Medicine; *HY
Indang Center of Regenerative Medicine and Stem Cell Research, Ha-
nyang University

Aims: Hepatocyte like cells can be derived from many different
sources of stem cells including induced pluripotent stem cells,
embryonic stem cells or directly converted cells. These Methods:
are well developed, however, some problems such as tumor
formation, low functionality and differentiation ratio as well as
genomic variation are yet to be solved.

Methods: \We have developed a method using two small mol-
ecules and no ectopic gene expression to develop patient-spe-
cific hepatic stem cells (hCdH) from primary hepatocytes. Of
interest, from 52 patients healthy and diseased patient livers,
we were able to generate hCdH.

Results: Among the 52 patients, significant differences in fi-
brosis were observed with 4.17% and 52% in the normal and
diseased group respectively. The harvested hepatocytes ratio
(number of cells/the liver weight) also differed with a mean of
5.9x10° in normal livers and 1.1x10° in diseased livers. In nor-
mal livers ALP ranged from 66 to 95 U/L whilst there was a sig-
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nificant increase in the ALP level of diseased livers ranging from
80 to 174 U/L. Through the evaluation of different platforms
such as generation and differentiation ratio, hepatic marker
expression and functionality of these hCdHs, we were able to
find the most significant difference in the statistical analysis be-
tween the generation of CdH in healthy and diseased livers and
the level of ALP(alkaline phosphatase). Through FACS analysis
we were also able to find the stemness marker NPB24-B3 ob-
tained from embryonic stem cells as a characteristic of CdH and
sorted 36.2% of the cells accordingly.

Conclusions: Although the CdH characteristics vary, it was pos-
sible to generate CdH from all patients. We therefore suggest
that the functional state and generation efficiency of CdH are
related to patient liver condition. In further studies, we plan to
use the CdH marker to sort the cells obtained from the patients
to allow for homogeneous population.

Keywords: Hepatic stem cells, Small molecules, Various liver
patients, Primary hepatocytes

PO-008

Impact of Probiotics in NAFLD in Mice with Western Diet

Sang jun Yoon, Dae Hee Han, Haripriya Gupta, Na Young Lee, Ki
Tae Suk, Dong joon Kim

Department of Internal Medicine, Hallym University Medical Center,
Chuncheon, Korea

Aims: Nonalcoholic fatty liver disease (NAFLD) is one of the
most common and increasing liver diseases worldwide. Howev-
er, definitive medical treatment has not been established with
the exception of lifestyle modification. Probiotics can be used
as a promising mediation targeting gut-liver axis in NAFLD.
The aim of study was to evaluate the impact of some strains in
Western diet induced NAFLD mice model.

Methods: We used 6-week aged C57BL/6 mouse and mice
were divided into 8 groups (n=10/group; normal diet group,
Western diet for 8 weeks group, and 6 Western diet with
probiotics administration groups [10° CFU/g, for 8 weeks)).
Used probiotics strains are Lactobacillus reuteri, L. salivarius,
L. gasseri, Bifidobacterium lactis, B. breve, and B. longum. We
compared liver/body weight ratio, histology (fatty liver and hep-
atitis), liver enzymes (AST, ALT, and bilirubin), and cholesterol.
Results: In the analysis of liver/body weight ratio, L. salivar-
jus (5.73+£0.52, P=0.028), B. breve (5.27+0.47, P=0.001),
and B. longum (4.85+0.57, P<0.001) groups showed signif-
icant improvement compared with that of Western group
(6.33+0.63). In comparison of histology (fatty liver score/
hepatitis score), L. salivarius (1.9+0.3/1.0£0.0, P<0.001), B.
breve (1.2+0.7/0.9+0.6, P<0.001), L. gasseri (1.9+0.3/1.0+0.3,
P<0.001), B. lactis (2.1+0.3/1.2+0.4, P<0.001), and B. longum
(1.2+0.4/0.8+0.4, P<0.001) groups reveled significant improve-
ment compared with that of Western group (3.0+0.4/1.9+0.3).
Especially, B. breve and B. longum showed liver histology like
that of normal control. All strains are effective in improvement
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of liver enzyme (ASTT or ALT, P<0.05). In case of B. longum,
mean cholesterol level was significantly decreased after admin-
istration of B. Jongum (0.9+0.5/0.3+0.2, P<0.001)
Conclusions: Gut-liver axis plays an important role in the NA-
FLD and probiotics effectively reduce inflammation and steato-
sis of the liver in NAFLD. In addition, B. longum can be used in
the treatment of dyslipidemia.

Keywords: Nonalcoholic fatty liver disease, Probiotics, Im-
provement, Mouse
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Formation of Functional Hepatocyte-Like Cells through
Direct Conversion and Transplantation into Various Mice
Models

Sangtae Yoon, Kyojin Kang, Yohan Kim, Elina Maria Buisson,
Chang Hee Lee, Ji-Hye Yim, Jaemin Jeong, Dongho Choi'’
'HY Indang Center of Regenerative Medicine and Stem Cell Research,

Hanyang University College of Medicine, Seoul, Korea; “Department
of Surgery, Hanyang University College of Medicine, Seoul, Korea

Aims: The incidence of liver disease is increasing worldwide.
Liver transplantation is the only way to treat serious liver diseas-
es. However, demand for transplants is increasing, while supply
is very scarce. Therefore, many researchers are studying ways
to replace liver transplantation. The most representative of
these is cell therapy using ESCs and iPSCs. However, these are
not available for clinical use because of the disadvantage that
it may form teratoma in the body. Therefore we suggest other
method that direct conversion technique produce generation
of hepatocyte-like cells from fibroblasts with two liver-specific
transcription factors.

Methods: First generation of hepatocyte-like cells (miHeps)
were produced by lentivirus infection for continuously expres-
sion in host genome during conversion. Second generation of
hepatocyte-like cells (R-iHeps) were produced by mRNA trans-
fection. NSG and Albumin-Treck mice were used for in vivo
transplantation.

Results: Directly converted hepatocyte-like cells can proliferate,
split, store, re-seed, and mature with DMSO. And hepatocyte
marker genes and protein expressions, albumin, AFP, etc., were
increased in both cells, and albumin secretion in the media
was much higher than fibroblasts. Also these cells were trans-
planted into liver injury model, jo2-treated NSG mice and Al-
bumin-Treck mice, to confirm engraftment in liver. After trans-
plant, miHeps and R-Heps can be detected in the liver under
the fluorescence microscope.

Condlusions: Directly converted hepatocyte-like cells can be
useful for liver regeneration instead of ESCs and iPSCs-derived
hepatocyte-like cells.

Keywords: Direct Conversion, Hepatocyte-like Cells, 3D Print-
ing, Transplantation
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Characteristics of Bone Marrow Derived Mesenchymal
Stem Cells in Patients with Liver Cirrhosis

Haripriya Gupta', Sang Jun Yoon', Dae Hee Han', Na Young Lee’,
Ki Tae Suk’, Dong Joon Kim®

'Department of Liver and Digestive Diseases, Hallym University,
Chuncheon, Korea; 2Depsmment of Internal Medicine, Hallym Univer-
sity Medical Center, Chuncheon, Korea

Aims: Cirrhosis is the end stage of chronic liver disease, which
may lead to severe hepatic dysfunction and even life-threaten-
ing conditions. The beneficial impact of mesenchymal stem cells
(MSCs) transplantation on liver diseases has been confirmed
on several studies include our previous clinical trial for autolo-
gous bone marrow-derived mesenchymal stem cells (BM MSCs)
transplantation to patients with liver cirrhosis, which have
shown the ability of MSCs to reduce liver cirrhosis and improve
liver function. We aimed to identify secreted factors by undif-
ferentiated BM-MSCs in order to describe related pathways
potentially targeted gene by MSC in liver cirrhosis.

Methods: Human BM-MSCs from normal and patients who
had liver cirrhosis after autologous BM-MSCs transplanted and
cultured specific medium condition for mesenchymal stem cells.
We evaluated the potential of differentiation to osteoblast and
adipocytes, morphological changes and cell proliferation de-
pending on culture period, and immunophenotyping assay with
flow cytometer with CD14, CD34, CD45, CD73 and CD105. At
passage 4-5 of BM-MSCs were used for cDNA microarrays to
identify secreted genes and related pathway that differentially
expressed in specific stem cell population in liver cirrhosis and
identified by biomathmatical analysis.
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Results: On immunophenotyping analysis to determine mesen-
chymal function, CD14, CD34 and CD45 were 0.88%, 0.68%
and 0.78%, respectively, however CD73 and CD105 for spe-
cific antigen of MSCs were 99.81% and 99.92%. BM MSCs
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secreted different factors in normal and patients with liver cir-
rhosis. We found 2968 genomes of 15 maps in KEGG pathway
include Metabolic pathways, TGF-beta signaling pathway, Wnt
signaling pathway, Cytokine-cytokine receptor interaction, HIF-
1 signaling pathway, Ras signaling pathway and Natural killer
cell mediated cytotoxicity. Within these pathways, functionally
up-regulated genes were 7 genes and down-regulated genes
were 9. In particular, we were able to identify potential specific
genes might have typical function for regulation of liver cirrho-
sis and regeneration (FBN2, PAHA1 and STC1), and KIR3DL2,
which is gene for regulation of immune system process.
Conclusions: Based on our previous clinical trial for autologous
BM MSCs transplantation to patients with liver cirrhosis, the
results have shown the ability of MSCs to reduce liver cirrhosis
and improve liver function. Application of MSCs might target
a widespread pattern of biological, cellular compositional and
molecular functional event in the liver. MSC secreted genes and
proteins can be differ depending on pathways and molecular
mechanisms. Genes involved liver cirrhosis are able to release
hepatotropic factors from transplanted MSCs, also potentially
supporting liver regenerations.

Keywords: Bone Marrow, Cirrhosis, Characteristics, Transplan-
tation
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Two-Center, 24-Months Result of Switching to Tenofo-
vir-Monotherapy in Multi-Drug Experienced Chb Patients

Eileen L. Yoon', Jeong Han Kim’, Won Hyeok Choe?, So Young
Kwon’, Won-Choong Choi', Byung-chul Yoo®

'Department of Internal Medicine, Sanggye Paik Hospital, Inje Univer-
sity; “Department of Internal Medicine, KonKuk University School of
Medicine

Aims: Chronic hepatitis B(CHB) patients with multi-drug ex-
perience are frequently switched to tenofovir-monotherapy,
recently in Korea. We aimed to evaluate safety and efficacy of
switching to tenofovir-monotherapy from tenofovir-based com-
bination therapy upto 24 months.

Methods: This is a retrospective study of multi-drug experi-
enced CHB patients who have switched from tenofovir-based
combination therapy to tenofovir-monotherapy after achieve-
ment of virologic response(VR, less than 20 IU/mL) in two cen-
ters from 2013 to 2018

Results: A total of 39 patients were included. Median age was
52 years old. Twenty nine patients were male(74.4%). HBeAg
positive patients were 32(82.1%). Thirty three patients(84.6%)
had experienced not only nucleoside analogues, but also nu-

www.theliverweek.org 83



The Liver Week 2018

cleotide analogues previously. Median duration of VR before
switching to monotherapy was 16.3 months and median du-
ration of monotherapy was 32.0 months(range, 3-55). VR at
12 and 24 months were achieved in 36 patients. One patient
lost to follow-up after 12 months of monotherapy without non
VR. Two patients experienced virologic breakthrough during
24 months of tenofovir-monotherapy. All the 5 patients who
experienced non VR easily achieved VR within 3 months with
tenofovir-monotherapy, but all of them had experienced adefo-
vir previously. Duration of consolidation with combination ther-
apy after VR were less than 6 months in 4 out 5 patients who
showed non-VR during 24 months of tenofovir-monotherapy.
Conclusions: Switching to tenofovir-monotherapy in multi-
drug experienced patients is generally safe and effective upto
24 months. Constant monitoring of virus may be required in
patients with previous adefovir-exposure and short duration of
consolidation after VR achievement.

Keywords: Chronic hepatitis B, Tenofovir, Entecavir, Resistance
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Medication Nonadherence Increases Hepatocellular Car-
cinoma, Cirrhotic Complications and Mortality in Chronic
Hepatitis B Patients Treated with Entecavir

Hee Jung Jun', Jung Woo Shin', Seok Won Jung', Seung Bum
Lee', Bo Ryung Park? Jae Ho Park’, Byung Gyu Kim', In Du
Jeong', Sung-Jo Bang', Neung Hwa Park"*

'Department of Internal Medicine, University of Ulsan College of Med-
icine, Ulsan University Hospital, Ulsan, Korea; “Biomedical Research
Center; University of Ulsan College of Medicine, Ulsan University Hos-
pital, Ulsan, Korea

Aims: Optimal adherence to nucleoside analogue treatment
is necessary to achieve undetectable levels of HBV DNA in pa-
tients with chronic hepatitis B (CHB), and to prevent cirrhotic
complications. However, no large long-term follow-up study has
investigated the effect of adherence to entecavir (ETV) treatment
on specific liver-related events (LREs), namely, hepatocellular car-
cinoma (HCC), cirrhotic complications and mortality.

Methods: This was a 10-year longitudinal observational study
of treatment-naive patients with CHB who received ETV treat-
ment. The primary outcome was the cumulative probability of
LREs. The cumulative level of adherence to medication was cat-
egorized as good (=90%) or poor (<90%).

Results: Data from 894 treatment-naive CHB patients who
received ETV were analyzed. Overall mean adherence rates
were 89.1%. Patients with poor adherence had a higher risk
of virologic breakthrough (VBT) (HR, 22.42; 95% Cl, 19.57-
52.52; P<0.001) than those with good adherence. Multivari-
ate analyses showed a higher risk of liver-related (HR, 14.29;
95% Cl, 3.49-58.47; P<0.001) or all-cause (HR, 4.96; 95%
Cl, 2.19-11.27; P<0.001) mortality, HCC (HR, 2.86; 95% Cl,
1.76-4.64; P<0.001) and cirrhotic complications (HR, 2.86;
95% Cl, 1.93-4.25; P<0.001) with poor adherence. Medication
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adherence was further stratified into three groups according
to adherence rates of <70%, =70- <90% and =90%. The
dose-response analyses of adherence rates showed that the
risk of LREs increased progressively as medication adherence
declined. In particular, the unfavorable effects of nonadherence
were more pronounced in patients with cirrhosis.

Conclusions: Poor adherence to medication was associated
with a higher mortality and greater risk of HCC and cirrhotic
complications, particularly among patients with liver cirrhosis.
Keywords: Hepatitis B virus, Hepatocellular Carcinoma, Antivi-
ral Therapy, Adherence

Efficacy and Safety of Tenofovir with and without Ur-
sodeoxycholic Acid in Chronic Hepatitis B Patients with
Elevated ALT: Interim Analysis of Phase 2 Randomized,
Double-Blinded, Placebo-Controlled Study

Hee Yeon Kim', Chang Wook Kim', Ji Young Kim', Seung
Up Kim?, Beom Kyung Kim? Jung Hyun Kwon', Soon Woo
Nam', Joo Ho Lee®, Seong Gyu Hwang’, Hana Park®, Hyung Jum
Yim*, Young Kul Jung®, Jae Youn Cheong’, Soon Sun Kim®

1Depar‘tment of Internal Medicine, College of Medicine, The Catholic
University of Korea, Seoul, Korea; 3Department of Internal Medicine,
Yonsei University College of Medicine, Seoul, Korea; 3 Department
of Internal Medicine, CHA Bundang Medical Center, CHA University,
Seongnam, Korea; *Department of Internal Medicine, Korea Uni-
versity College of Medicine, Ansan; 5Departmen’c of Gastroenterolo-
gy, Ajou University School of Medicine, Suwon, Korea

Aims: This study aimed to assess the effect of ursodeoxycholic
acid (UDCA) in improving liver inflammation in alanine amino-
transferase (ALT) elevated chronic hepatitis B (CHB) patients
who commence tenofovir therapy.

Methods: Eighty-nine tenofovir-naive patients with CHB were
enrolled from 6 centers. Patients were randomly assigned into
3 groups; tenofovir combined with placebo, tenofovir com-
bined with UDCA 600mg, and tenofovir combined with UDCA
1000mg groups. The primary endpoint is ALT normalization
rate at 4 weeks.

Results: Out of 89 patients, 8 patients dropped out, 58 pa-
tients completed 1-year follow-up, and follow-up of remaining
patients is ongoing. The ALT normalization rates at week 4
by central lab criteria were 19%, 11%, and 22% for tenofo-
vir monotherapy, UDCA 600mg combination therapy, UDCA
1000mg combination therapy, respectively (P=0.58). ALT nor-
malization rates based on AASLD criteria at week 4 were not
statistically different between 3 groups. ALT normalization rates
by central lab criteria between 3 groups did not reach statistical
significance at week 24 and 48. However, ALT normalization
rates by AASLD criteria was higher in UDCA combination group
than those in tenofovir monotherapy groups at week 24, 36
and 48 (P<0.05). Improvement of liver fibrosis measured by
enhanced liver fibrosis score at week 48 was not different



between groups (P=0.66). Inhibitory molecules of T cell such
as PD-1, CTLA-4 and FoxP3, superoxide dismutase, malondial-
dehyde and TNF-alpha were checked longitudinally, however,
there were no significant differences among these three groups
(P>0.05).

Conclusions: Combination treatment of UDCA with tenofovir
can improve ALT normalization rate based on AASLD criteria in
ALT elevated CHB patients.

Keywords: Chronic hepatitis B, Ursodeoxycholic acid, Tenofo-
vir, ALT
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Mortality, Liver Transplantation and Hepatic Compli-
cations among Patients with Treatment-Naive Chronic
Hepatitis B with Entecavir vs. Tenofovir

Hee Jung Jun', Seung Bum Lee', Neung Hwa Park'?, Bo Ryung
Park?, Seok Won ]ungl, Jae Ho Park’, Byung Gyu Kim®, In Du
Jeong', Sung-Jo Bang', Jung Woo Shin"

'Department of Internal Medicine, University of Ulsan College of Med-
icine, Ulsan University Hospital, Ulsan, Korea; “Biomedical Research
Center; University of Ulsan College of Medicine, Ulsan University Hos-
pital, Ulsan, Korea

Aims: There have been limited studies directly comparing
the long-term clinical outcomes between entecavir (ETV) and
tenofovir disoproxil fumarate (TDF). This study was aimed to
compare the risk of death, liver transplantation or hepatic com-
plications including hepatocellular carcinoma (HCC) and hepat-
ic decompensation between them in treatment-naive chronic
hepatitis B (CHB).

Methods: We performed a retrospective analysis of data from
1325 consecutive adult patients with CHB, treated with ETV
(n=721) or TDF (n=604). Among the patients, 708 were ana-
lyzed using propensity score matching with a ratio of 1:1.
Results: During a mean follow-up of 49.9 (range 12-122)
months, virologic response (HBV DNA negativity) was achieved
in the majority (89.5%) of patients. Nine patients (0.7%) died
or received a liver transplant, 64 (4.8%) developed HCC, and
hepatic decompensation occurred in 24 (1.8%). HCC occurred
in 58 (9.5%) among the patients with cirrhosis, whereas in
6 (0.8%) among those without cirrhosis (P<0.001). The ETV
groups did not differ compared with TDF group in terms of the
risk of liver-related death or LT (HR 0.96; 95% Cl, 0.23-4.07;
log-rank P=0.955), HCC (HR, 1.36; 95% Cl, 0.72-2.56; log-
rank P=0.340), and hepatic decompensation (HR, 1.64; 95%
Cl, 0.67-4.00; log-rank P=0.276), respectively. In the 708 over-
all propensity-matched pairs, ETV and TDF also associated with
a similar risk of death, liver transplantation and hepatic compli-
cations.

Conclusions: In a retrospective study of 1325 patients with
CHB, ETV and TDF therapy did not have different effects on risk
of death, HCC, liver transplantation and hepatic decompensa-
tion.

Poster Oral Presentation

Keywords: Hepatitis B virus, Hepatocellular Carcinoma, Hepat-
ic Decompensation, Antiviral Therapy
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Clinical Characteristics and Prevelance of Hepatitis Delta
Virus Infection in Patients with Chronic Hepatitis B in Ko-
rea

Young Kul Jung, Dong-won Lee, Ja Seol Koo, Jung Wan Choe,
Sang Jun Suh, Seung Young Kim, Jong Jin Hyun, Sung Woo Jung,
Hyung Joon Yim, Sang Woo Lee

Division of Gastroenterology and Hepatology, Department of Internal
Medicine, Korea University Ansan Hospital, Ansan-si, Gyeonggido,
South Korea

Aims: Hepatitis delta virus (HDV) and hepatitis B virus (HBV)
coinfection is associated with more severe liver disease than
HBV alone. More knowledge on the epidemiology and clinical
impact of HDV-infected individuals is needed in Korea. Despite
the development of new antiviral agents of HDV these days,
it is not well known characteristics and prevelance of hepatitis
delta virus infection in patients with chronic hepatitis B in Ko-
rea.

Methods: Total 1263 HBV infected patients visiting liver clinic
at Korea University Ansan Hospital from January to December
2014 were screened for anti-HDV antibodies using ELISA as-
says. Comfirmed positive samples were further tested for HDV
RNA using a commercial RT-PCR assay. Clinical characteristics
and biological data from patients were researched and com-
pared based on anti-HDV antibodies and HCV RNA results
Results: Most patients (=814, 65%) were men and mean
age was 49 years old. Anti-HDV anti-bodies were detected in
11 individuals (0.87%), 2 of whom were HDV RNA positive.
Anti-HDV antibody positive patients showed similar clinical
features, these had liver cirrhosis (45.5% vs. 33.8%, P=0.524)
and HCC (18.2% vs. 12.9%, P=0.643) compared with HDV
negative. However, all of 2 patients with HDV-RNA positivity
showed significant cirrhosis.

Conclusions: HDV infection is rare in patients with chronic hep-
atitis B in Korea, but is related with liver cirrhosis in HDV RNA
positive patients. However, HDV co-infection may not have a
clinical importance.

Keywords: Hepatitis B virus, Hepatitis D virus, Prevalence, Ko-
rea

The Risk of Hepatocellular Carcinoma within and after
the First 5 Years of Entecavir in Patients with Chronic
Hepatitis B

Seung Bum Lee', Soyoung Jeon’, Jae Ho Park’, Byung Gyu Kim',
Seok Won Jung’, In Du Jeong', Sung-Jo Bang’, Jung Woo Shin'
and Neung Hwa Park’, Hee Jung Jun'
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Aims: The development of hepatocellular carcinoma (HCC) in
patients with chronic hepatitis B (CHB) has decreased with the
potent antiviral agents. However, it was uncertain whether the
risk of HCC would diminish after the long-term antiviral thera-
py in Asia, where the CHB is endemic and vertical transmission
is common. This study aimed to compare the incidence of HCC
within and beyond the first 5 years of entecavir (ETV) in treat-
ment-naive Korean patients with CHB.

Methods: We performed a retrospective observational analysis
of data from 894 consecutive, adult patients with CHB un-
dergoing ETV treatment at a tertiary referral hospital in Ulsan,
Korea from January 1, 2007 through April 31, 2017. We com-
pared the HCC incidence rates per 100 person-years, within
and beyond the first 5 years. Univariate and multivariate analy-
ses for factors predictive of HCC were performed.

Results: The incidence rate of HCC in the patients with CHB
did not differ statistically when comparing within and beyond
the first 5 years of ETV therapy (2.29% vs. 1.66% per per-
son-year, p value=0.217). Failure to achieve a maintained viro-
logic response (MVR) were a major independent risk factors for
HCC in patients at follow-uP<5 years. In contrast, for patients
with follow-up =5 years, achieving MVR did not show a signifi-
cant association with HCC development.

Conclusions: The incidence rate of HCC in patients with CHB
did not show a significant decrease through the study period.
The risk of HCC in Asian patients with CHB may remain for a
longer period.

Keywords: Hepatitis B virus, Hepatocellular Carcinoma, Liver
Cirrhosis, Antiviral Therapy
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A Long Term Clinical Outcomes of Pegylated Interferon
Treatment in Patients with Chronic Hepatitis B: Up to 10
Years Follow-Up

Kyoung Won Baik’, Jung Hyun Kwon*', Sun Hong Yoo', Soon
Woo Nam', Jeong Won Jang®

'Department of Internal Medicine, Division of Hepatology, Incheon
St. Mary’s Hospital, The Catholic University of Korea; “Department of
Internal Medicine, Division of Hepatology, Seoul St. Mary’s Hospital,
The Catholic University of Korea

Aims: Pegylated interferon (PEG-IFN) with a high rate of
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off-therapy host immune control is still an attractive strategy
although long-term nucleos(t)ides (NAs) can induce complete
viral suppression. There remains uncertain about the rate of
starting NAs or disease progression after PEG-IFN treatment.
We investigated the long-term outcomes of PEG-IFN treatment
in patients with CHB up to 10 years.

Methods: Fifty-six non-cirrhotic CHB patients who completed
48 weeks PEG-IFN therapy between 2009 and 2014 at Incheon
St. Mary’s Hospital were consecutively enrolled. The median
follow-up period was 5.3 (2 to 10) years. The virologic response
(VR) and serologic response (SR) of PEG-IFN was defined as
<2000 IU/ml of HBV DNA and HBeAg loss/seroconversion at 24
weeks post