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Name Philip J. Johnson, MD, FRCP
Position Professor

Institution  Professor in Translational
Oncology, University of Liverpool,
UK

Professor Johnson qualified in medicine at the University of Manchester and
subsequently held posts as Senior House Officer at four major London Post-
graduate Centres, including the Royal Marsden Hospital, before moving to the
Liver Unit at King’s College Hospital, London. Here he gained initial training in
hepatology, and an introduction to clinical and laboratory research in the field of
liver and pancreatic cancer.

After a two year appointment at Manchester Royal Infirmary in General
Medicine and Gastroenterology he returned to the Liver Unit at King’s College
Hospital, London (now The Institute of Liver Studies), as Senior Lecturer and
Assistant Director, in charge of the newly built extension to the Unit, the Sheikh
Zaid Centre.

From London he moved to The Chinese University of Hong Kong where he
was Professor of Clinical Oncology and Head of Department. He commissioned a
new Cancer Centre (the Sir Y.K. Pao Centre for Cancer) involving over 300
researchers and built up the Comprehensive Clinical Trials Unit.

Professor Johnson returned to the UK in 2002 to the Chair of Oncology and
Translational Research atthe School of Cancer Sciences, University of Birmingham
where he was also Director of the Cancer Research UK Clinical Trials Unit, one of
the largest of its type in the United Kingdom.

In 2012 he was appointed to the Chair of Translational Oncology at the
University of Liverpool and Clatterbridge Cancer Centre and is Clinical Academic
Lead for Cancer at Liverpool Health Partners.

His main clinical interestis in hepatobiliary cancer and biomarker discovery
in the setting of clinical trials. He has over 400 publications including original
papers, textbook chapters and reviews.
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SL1

Regional Variation in HCC Survival - Impact of Surveillance
and Assessment of HCC-Associated Liver Dysfunction

Philip J. Johnson

University of Liverpool, UK

International guidelines all support surveillance for early detection of HCC
but, in the absence of clear evidence that such surveillance decreases disease
specific mortality, support from funders is often lacking. The requisite supportive
evidence-base in the form of prospective randomised studies is absent and
unlikely to be forthcoming.

In an international collaboration we have compared, using patient level
data (PLD, n = 6,485), several large cohorts of HCC patients from different
regions of the world. Here we focus on a comparison between two of the
regions, both with sophisticated healthcare systems. One (Japan) has a long-
standing intensive, nationally-funded HCC surveillance programme whereas
Hong Kong has no such formal programme. In Japan the majority (77.6%) of
cases were detected by surveillance whereas in Hong Kong less than 20% of
cases were detected pre-symptomatically. Median survival was, over a recent
comparable time period, 52 months in Japan (having increased from <3 months
before initiation of the surveillance programme) and 7.2 months in Hong Kong;
this survival advantage persisted after allowance for lead-time bias. Sixty two
percent of Japanese patients had early disease at diagnosis and 63% received
curative treatment. The comparable figures for Hong Kong were 8 and 16%
respectively. Such wide differences could not be accounted for by disease aeti-
ology. The variation in survival is largely accounted for by stage at diagnosis,
which in turn relates to the intensity of surveillance programmes and the
consequent variation in curative therapeutic options.

The ALBI score is a recently published model (PLD from 6,410 patients),
based on only serum albumin and bilirubin that purports to assess liver (dys)
function in patients with HCC. Supporting the validity of ALBI (graded as 1 (best)
to 3 (worst)) there is a strong correlation with ICG clearance (n = 2,190), ALBI
grade has no influence on survival after liver transplantation (n = 292) and ALBI
clearly stratifies survival in patients with chronic liver disease (without HCC).
Within HCC patients with Child-Pugh (C-P) grade A, ALBI stratified patients with
early disease (n = 2,641) and intermediate stage disease (n = 2,454) into two or
three clear and non-overlapping groups with ALBI-1 patients surviving about
twice as long as ALBI-2 patients. Similarly, in 1,132 Child-Pugh A patients
receiving Sorafenib for advanced HCC median survival was 12.7 months in those
with ALBI-1 and 7.2 months in those with ALBI-2. ALBI can sensitively monitor
changes in liver function attributable to therapeutic interventions. Finally, serial
ALBI estimation suggests that part of the increase in survival in Japan over recent
years may be attributable to improvement in underlying liver function at diag-
nosis, ata time when the median tumour size at detection is no longer decreasing.
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Name Josep M. Llovet, MD

Position and Professor of Research-ICREA

Institution  Director of the Liver Cancer
Program and Full Professor of
Medicine

Professor, Liver Cancer
Translational Research Laboratory,
Barcelona-Clinic Liver Cancer
Group, IDIBAPS, Hospital Clinic de
Barcelona, Universitat de
Barcelona (UB), Barcelona,
Catalonia, Spain

Josep M. Llovet is Professor of Research-ICREA in the BCLC Group, Liver Unit, IDIBAPS-Hospital
Clinic of Barcelona (Spain), Director of the Liver Cancer Program and Full Professor of Medicine at
the Mount Sinai School of Medicine, New York University (USA), and Professor at Faculty of Medicine,
University of Barcelona. Professor Llovet obtained his degree in Medicine and Surgery from the
University of Barcelona in 1986 and his PhD from the Autonomous University of Barcelona in 1995.

Professor Llovet has been President of the International Liver Cancer Association (ILCA) and
Chairman of the European Clinical Practice Guidelines of management of liver cancer (EASL-EORTC). He
has published more than 220 articles in peer-reviewed journals such as New England Journal of Medicine,
Nature, Nature Genetics, Lancet, Cancer Cell, Journal Clinical Investigation, Journal of Clinical Oncology,
Lancet Oncology, Gastroenterology and Hepatology (total citations 33.629, total impact factor 2234; h
index 77), more than 40 chapters of books, and has delivered more than 450 lectures. He is Senior
Editor of Clinical Cancer Research. He is Director of the Official Master in Translational Medicine at the
University of Barcelona.

During the last 20 years, Dr. Llovet received the AACR-Landon International Award (2009), the
International Hans Popper award (2012), Premi Josep Trueta (2013) and is leading international
projects with competitive funding from the European Comission (FP7-HEALTH, HEPTROMIC, 2010) and
the US National Institute of Health (R01, 2008). Below, find described the scientific and managerial posi-
tions and the main scientific achievements obtained. He has contributed to advancing knowledge in the
following areas:

Main Achievements
1. Clinical classification of HCC: with the acronym BCLC (Barcelona-Clinic Liver Cancer) clas-

sification, first published in Llovet, Semin Liv Dis 1999, and then further modified in Llovet,

Lancet 2003; Llovet, / Natl Can Inst, 2008 and Forner, Lancet 2012. This classification has been

adopted by American (AASLD) and European (EASL-EORTC) guidelines of management of HCC.

2. Establishment of sorafenib as standard of care in patients with advanced HCC (Llovet, New
Engl] Med 2008). This breakthrough achievement establishes sorafenib as first line treatment for
advanced HCC, and represents the first identification of survival advantages with systemic treat-
ments. Identified by Nature Medicine as the most cited paper in oncology 2008-2010. Adopted by
American (AASLD) and European (EASL-EORTC) guidelines of management of HCC.

3. Molecular classification of HCC and intrahepatic cholangiocarcinoma: A final proposal of a
molecular classification of HCC and ICC is based on the results reported in different publications
(Wurmbach, Hepatology 2007; Hoshida, New Engl ] Med, 2008, Chiang, Cancer Res, 2008; Hoshida,
Cancer Res 2009, Villanueva, Gastroenterology 2011; Sia, Gastro 2013, Hoshida, Gastroenterology
2013).

4. Identification of drivers of oncogenesis as targets for therapies. Several studies led to the iden-
tification of mTOR pathway [Villanueva Gastroenterology, 2008), Ras pathway (Newell, ] Hepatol
2009), EGFR pathway (Keng, Nature Biotech 2009), IGF pathway ([Tovar, ] Hepatol, 2011], Wnt
Pathway (Lachenmeyer, CCR 2012), Notch pathway (Villanueva, Gastroenterology 2012), AEG
(Yoo, J Clin Invest 2009). miRNAs (Viswanathan, Nat Genetics 2009, Toffanin, Gastroenterology
2011] and FGF19 as drivers of hepatocarcinogenesis and potential targets for therapies. Regarding
ICC, discovery of FGFR2 fusions and ARAF mutations as drivers of tumor progression.

Other Important Achievements
1. Establishment of chemoembolization as standard of care in patients with intermediate HCC.

Evidence-based establishment through randomized controlled trials [Llovet, Lancet 2002] and

meta-analysis [Llovet, Hepatology 2003] of chemoembolization as standard of care in patients

with intermediate HCC. Adopted by American (AASLD) and European (EASL-EORTC) guidelines
of management of HCC.

2. Guidelines of management of HCC: Chair of EASL-EORTC Guidelines, 2012 (J Hepatol, 2012, Eur
J Cancer 2012), and committee member of guidelines of EASL (2001). Leading author of AASLD
guidelines for design of clinical trials in HCC (Llovet, ] Natl Cancer Institute, 2008).

3. Establishment of a molecular diagnosis of HCC: Gene-set (3 genes) based diagnosis of HCC
reported in Llovet, Gastroenterology 2006, and included in EASL-EORTC guidelines.
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SL2-1

Design of Clincial Trials in Advanced HCC: Trial Enrichment
and Stratification

Josep M. Llovet'—3*

TLiver Cancer Translational Research Laboratory, Barcelona-Clinic Liver
Cancer Group, Institut d'Investigacions Biomediques August Pi i Sunyer
(IDIBAPS), Hospital Clinic de Barcelona, Universitat de Barcelona (UB),
Barcelona, Catalonia, Spain; 2Mount Sinai Liver Cancer Program, Division
of Liver Diseases, Tisch Cancer Institute, Ichan School of Medicine at
Mount Sinai, New York, New York, USA; 3Institucié Catalana de Recerca i
Estudis Avancats, Barcelona, Catalonia, Spain

Hepatocellular carcinoma (HCC) is a major health problem. Since the SHARP data
were published in 2007 [1], results of clinical studies testing new agents have been disap-
pointing. None of the studies in adjuvant setting, intermediate stages and first and second-
line advanced HCC trials have been positive [2]. Continuing the drug development process
in the same manner as we have in the past is unlikely to yield significant improvements.
Trials targeting all comers are still expected when testing drugs with broad mechanisms of
action (multi kinase inhibitors, immunotherapy), but a more precise strategy is needed [2].

Recommendations on trial design are evolving in the HCC field [3-4]. Regarding end-
points, overall survival is adequate not only for phase III studies, but also to interpret
phase Il data in first and second line. Time to progression (TTP) has been challenged as an
end-point due to some disconnections between TTP and OS [2], although specific studies
exploring this connection are still awaited. Trial enrichment might become an important
tool for optimizing trial design in the years to come. Several drugs have granted approval
based on enriched populations (i.e. vemurafenib in BRAF+ melanoma; crizotinib in ALK+
lung cancer). In HCC, few cases of enrichment are ongoing, such as refametinib in RAS+
cases, tivantinib in MET+ cases and Ramucirumab in patients with HCC and AFP >400 ng/
ml [5]. Additional trials are planned, as those with FGFR4 inhibitors in patients with HCC
and overexpression of FGF19, among others. Biomarkers for trial enrichment or stratifi-
cation of patients are expected to improve the window of opportunity of novel drugs. In
parallel, some studies have suggested that recommended stratification factors in first line
trials (such as region, macrovascular invasion/extrahepatic spread, ECOG status) should
be revisited in designing second-line studies. In these studies, macrovascular invasion [6]
and type of tumor progression [7] should be also considered.

In conclusion, refinement of trial design based on understanding of tumor biology
and clinical relevance is leading to changes in inclusion criteria (trail enrichment) and
more personalized stratification factors. In order to consider all these factors, current
guidelines recommend obtaining tumor biopsies in the setting of HCC research studies.

References

1 Llovet JM, Ricci S, Mazzaferro V, Hilgard P, Gane E, Blanc JF, Cosme A, Santoro A, Raoul JL,
Forner A, Schwartz M, Porta C, Zeuzem S, Bolondi L, Greten T, Galle P, Seitz JF, Borbath I,
Haussinger D, Giannaris T, Shan M, Moscovici M, Voliotis D, Bruix ], for the SHARP Investi-
gators Study Group*: Sorafenib in advanced hepatocellular carcinoma. N Engl ] Med
2008;359:378-390.

2 Llovet JM, Hernandez-Gea V: Hepatocellular carcinoma: reasons for phase III failure and
novel perspectives on trial design. Clinical Can Res 2014;20:2072-2079.

3 Llovet JM, Di Bisceglie A, Bruix J, Kramer B, Lencioni R, Zhu A, Sherman M, Schwartz M,
Lotze M, Talwalkar ], Gores GJ on behalf of Panel of Experts in HCC: Design and end-points
of clinical trials in HCC. ] Natl Cancer Inst 2008;100:698-711.

4 EASL-EORTC Guidelines of clinical management of HCC (Chair: JM Llovet). European Asso-
ciation For The Study Of The Liver; European Organisation For Research And Treatment Of
Cancer. EASL-EORTC clinical practice guidelines: management of hepatocellular carcinoma.
] Hepatol. 2012;56:908-943.

5 Llovet JM, Villanueva A, Lachenmayer A, Finn S: Advances in targeted therapies for hepa-
tocellular carcinoma in the genomic era. Nat Rev Clin Oncol 2015 (in press).

6 Llovet JM, Decaens T, Raoul J-L, Boucher E, Kudo M, Chang C, Kang Y-K, Assenat E, Lim H-Y,
V, P, Fartoux L, Lin D-Y, Bruix ], RT, Sherman M, Blanc J-F, Finn RS, Tak W-Y, Chao Y, R, D,
Walters I, Park J-W: Brivanib in Patients with Advanced Hepatocellular Carcinoma Who
Failed or Were Intolerant to Sorafenib: Results from the Phase 3 BRISK-PS Study. J Clin
Oncol 2013;31:3509-3516.

7 Reig M, Rimola J, Torres F, Darnell A, Rodriguez-Lope C, Forner A, Llarch N, Rios ], Ayuso C,
Bruix J: Postprogression survival of patients with advanced hepatocellular carcinoma:
rationale for second-line trial design. Hepatology 2013;58: 2023-2031.
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Name Andrew X. Zhu, MD, PhD

Position Director
Associate Professor

Institution = Massachusetts General Hospital
Cancer Center, Harvard Medical
School, Boston, MA, USA

Dr. Andrew X. Zhu is Director of Liver Cancer Research at Massachusetts
General Hospital Cancer Center and an Associate Professor of Medicine at
Harvard Medical School. The major focus of his research is to develop more
effective therapies for hepatocellular carcinoma (HCC) and cholangiocarcinoma
through phase [, I and III clinical trials. The second area of his research interests
is directed at the development of novel circulating and imaging biomarkers for
targeted therapeutics that have prognostic and/or predictive significance. The
third area of his research is to define and characterize known or novel genetic
mutations in HCC and cholangiocarcinoma and assess their potential correlation
with clinical outcomes and as therapeutic targets.

As a widely published author, Dr. Zhu has served as a principle investigator
in many clinical trials in HCC, cholangiocarcinoma and other gastrointestinal
cancers. He is the invited reviewer for many medical journals and has lectured
extensively on HCC and other gastrointestinal cancers. An internationally recog-
nized leader in HCC and cholangiocarcinoma, he has led early efforts of devel-
oping several molecularly targeted agents in liver cancers and studying the
predictive and surrogate circulating and imaging biomarkers. He is a founding
board member of the International Liver Cancer Association, Fellow of American
College of Physicians, and a member of the American Society of Clinical Oncology
(ASCO) and the American Association for Cancer Research. Dr. Zhu serves on the
Hepatobiliary Cancer committee of the National Comprehensive Cancer Network,
the Grants Selection Committee of ASCO, and the Hepatobiliary Cancer Task
Force of The NCI Gastrointestinal Cancer Steering Committee (GISC).
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SL2-2
Cholangiocarcinoma: New Trends and Emerging Targets
Andrew X. Zhu

Massachusetts General Hospital Cancer Center, Harvard Medical School,
Boston, MA, USA

Cholangiocarcinoma is a relatively rare malignancy that arises from the
epithelial cells of the intrahepatic, perihilar and distal biliary tree. The incidence
of intrahepatic cholangicarcinoma (ICC) has been rising steadily for decades and
molecular profiling studies suggest that it is likely greatly under-diagnosed.
Majority of the patients present with locally advanced or metastatic disease.
Despite treatment with the standard regimen of gemcitabine and cisplatin, prog-
nosis remains dismal with amedian survival of less than one year. The anatomical,
pathological and molecular heterogeneity of cholangiocarcinoma presents with
unique challeng for drug development. Recently, targeted and whole exome
sequencing efforts have defined the landscape of mutations underlying these
tumors and revealed ICC as having a completely unique genetic profile among all
other epithelial malignancies. Importantly, a significant percentage of ICC
harbors oncogenic driver mutations that may confer sensitivity to specific
targeted therapies already in clinical development. With the potential for devel-
oping novel targeted therapies on the horizon, a greater focus on the recognition,
diagnosis, and molecular profiling of cholangiocarcinoma is required to provide
novel therapeutic options in this intractable disease.
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Name Chun-Ying Wu, MD, PhD, MPH,
LLM, LLB

Position and Professor of Medicine,

Institution  Division of Gastroenterology,
Taichung Veterans General
Hospital, Graduate Institute of
Clinical Medicine, National
Yang-Ming University
Professor of Law, College of Law,
Tunghai University, Taichung,
Taiwan

In medical research career, Chun-Ying Wu received his M.D. degree from the National
Taiwan University in 1991, M.P.H. degree from Harvard School of Public Health in 1993,
and Ph.D. degree from National Taiwan University in 2007. Prof. Wu has positions as the
Joint Appointment Researcher of National Institute of Cancer Research, and also Professor
of Medicine at various universities, including the National Yang-Ming University, the
National Chung-Hsing University, and the China Medical University. He is currently the
Associate Editor-in-Chief of Advances in Digestive Medicine (AIDM), Vice-Secretary
General of both Gastroenterological Society of Taiwan (GEST) and Digestive Endoscopy
Society of Taiwan (DEST), the Executive Council Board Member for Taiwan Liver Cancer
Association (TLCA), and the Control Board Member of the Taiwan Evidence-based Medicine
Association (TEBMA). Prof. Wu is also the President of the 2015 TLCA annual meeting.

His medical research interests focus on translational studies of digestive cancers.
Prof. Wu used Taiwan’s National Health Insurance Research Database, clinical research, in
vitro studies and animal experiments to develop new tumor markers, risk prediction tools,
nanobiochips, therapeutic agents, chemopreventive methods and nationwide health
policies. He has published many articles in top ranking peer-reviewed journals such as
JAMA, ] Clinical Oncology, Gastroenterology, Gut, Hepatology, Clin Gastroenterol Hepatol,
Annals of Surgery, Clinical Cancer Research, Arthritis Rheumatology, and Radiology, etc.

In addition to medical career, Prof. Wu is also very active in legal societies. He received
his LL.B. degree from Tunghai University in 2000 and LL.M. degree from Harvard Law
School in 2003. He has a position as Professor of Law in College of Law at the Tunghai
University. He currently serves as the Committee Member of Medical Dispute Assessment
Committee of Ministry of Health and Welfare (MHW), the Committee Member of Institute
Review Board of the National Health Research Institutes (NHRI), and Vice President of the
Society of Law and Medicine, Taiwan (SLMT). His legal research interests include medical
malpractice litigation and biotechnology regulation. Prof. Wu has published four law text-
books, four chapters in law books, and many articles in peer-reviewed journals including
Taiwan Law Review, Internal Medical Journal, FT Law Review, Journal of New Perspective on
Law, etc.

Medical Research Interest: Translational research of digestive cancers

Legal Research Interest: Medical malpractice and biotechnology regulation
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S1-1

Antiviral Therapy for HCC 2nd and 3rd Prevention
Chun-Ying Wu

Taichung Veterans General Hospital, National Yang-Ming University,
National Cancer Institute, NHRI, Taichung, Taiwan

Hepatocellular carcinoma (HCC) is the third common cause of cancer-
related mortality worldwide with more than 745,000 deaths annually. Many risk
factors contribute to the development of HCC, including hepatitis B virus (HBV),
hepatitis C virus (HCV), alcoholic liver disease, and metabolic syndrome. Among
these factors, HBV and HCV are the most frequent underlying causes of HCC and
accounts for more than half of HCC cases. Higher HBV and HCV viral levels are
associated with increased risk of HCC development and recurrence.

Antiviral therapy not only suppresses viral replication and attenuates liver
diseases progression, but also plays a major role in HCC secondary and tertiary
prevention. Our recent nationwide cohort study found antiviral therapy asso-
ciated with significantly reduced risk of HCC development in HBV patients
(7-year cumulative incidences of HCC: 7.32% in treated cohort vs. 22.7% in the
untreated cohort). The adjusted hazards ratio (HR) was 0.37. This secondary
prevention effect is especially found in younger patients, patients without
cirrhosis, and without diabetes. Also based on a nationwide cohort study, we
found nucleoside analogues associated with reduced risk of HBV-related HCC
recurrence following liver resection (adjusted HR = 0.67; 6-year cumulative HCC
recurrence rates: 45.6% and 54.6% for the treated and untreated cohorts,
respectively). For HCV-related HCC, we found interferon plus ribavirin was asso-
ciated with reduced recurrence risk after liver resection (adjusted HR = 0.64).
The mortalities of HBV-, and HCV-related HCC were also reduced by antiviral
therapy.

In conclusion, antiviral therapy is associated with a reduced risk of HCC
development and recurrence. Further studies will be helpful to investigate the
magnitude of this beneficial effect and to examine whether antiviral therapy
should be used in all or only a subset of these HCC patients.
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Name Namiki Izumi, MD, PhD

Position and Director of Department of

Institution  Gastroenterology and Hepatology,
Musashino Red-Cross Hospital
Clinical Professor, Tokyo Medical
and Dental University, Tokyo,
Japan

Namiki Izumi is Director of Department of Gastroenterology and Hepa-
tology, Musashino Red-Cross Hospital and Clinical Professor, Tokyo Medical and
Dental University.

He received his medical degree at the Tokyo Medical and Dental University
in Japan. He served his residency in medicine and fellowship in the second
department of Internal Medicine at the hospital of Tokyo Medical and Dental.

Namiki Izumi is an active board member of the Japanese Society of Hepa-
tology, currently serving on the Guideline committee member of viral hepatitis
and the social insurance committee as chairman.

In 2014, He served as the president for 50th anniversary meeting of Japan
Society of Hepatology in Tokyo.

He is also an active board member of the Japanese Association for Liver
Cancer, currently serving on the Guideline committee member of hepatocellular
carcinoma.

He has served as Chief Investigator of study groups funded by Japanese
Ministry of Health, Welfare and Labor (MHLW) for clinical study of viral hepatitis
and hepatocellular carcinoma and data mining analysis for chronic hepatitis C.

He has an active practice and serves as a principal investigator on many
important trials involving antiviral therapy for both hepatitis B and C.

Namiki Izumi has a special interest in chronic viral hepatitis and hepatocel-
lular carcinoma, focusing on the epidemiology, natural history and antiviral ther-
apies for these diseases.
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S$1-2
Prevention of HCC in HCV Infection; Interferon or DAA?
Namiki Izumi

Director of Department of Gastroenterology and Hepatology, Musashino
Red-Cross Hospital and Clinical Professor, Tokyo Medical and Dental
University, Tokyo, Japan

Hepatocellular carcinoma (HCC) has characteristic features of the coexis-
tence of two life-threatening conditions, cancer and cirrhosis, and to improve of
the prognosis of the patients with HCC is an urgent issue. To eradicate HCV has
been progressed rapidly by direct acting anti-virals (DAA), however, the
preventive effect of DAAs remains to be clarified. The most important predictive
factors for the development even after achieving sustained virological response
(SVR) are alfa-fetoprotein and alanine aminotransferase after SVR. In addition,
the high rate of intrahepatic recurrence is a key feature which correlates with
poor prognosis, and its prevention is an issue for urgent investigation. The long-
term prognosis after surgical resection of HCC remains unsatisfactory compared
to other common human cancers because of the high rate of recurrence and lack
of effective adjuvant therapy.

Interferon was first shown to be effective for the prevention of recurrence
by a randomized study using beta interferon. However, interferon did not affect
overall prevention of HCC recurrence after resection or RFA but, if the HCV
infection had been cured, interferon was effective for preventing the devel-
opment of HCC and improving survival. Therefore, it is an important issue to
clarify whether HCV eradication after curative treatment of HCC prevent the
recurrence of HCC, or not. Biomarker to predict the recurrence should be
examined.
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Liver Research Center
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Ji-Dong Jia studied medicine at Jining Institute of Medicine, and received his
training on gastroenterology and a Master’s degree at Lanzhou Medical College,
and received his training on hepatology and a Doctor’s degree at Capital Institute
of Medicine, China. He finished his postdoctoral training on cell and molecular
biology on liver fibrosis at Free University of Berlin, Germany.

He is the president of the International Association for the Study of Liver
(IASL) and was president of the Asia-Pacific Association for the Study of the Liver
(APASL, 2009-2010) and the Chinese Society of Hepatology (CSH, 2006-2012).
He also serves or served as asssocited editor of Journal of Gastroenterology and
Hepatology, Hepatology International and Liver Internaltional. He is member of
editorial board of Gut, Antivrial Therapy, and Journal of Digestive Diseases.

As a clinical hepatologist with special interest on viral hepatitis and related
cirrhosis and hepatocellular carcinoma, he has published widely in international
peer review journals including Hepatology and Journal of Hepatology. He also
makes a lot commitment to public health issues of viral hepatitis prevention and
control. He is currently serves as the vice president of China Foundation for
Hepatitis Prevention and Control (CFHPC) and council member of Coalition to
Eliminate Viral Hepatitis in Asia-Pacific (CEVHAP).
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Prevention of HBV-Related HCC

Jidong Jia

Beijing Friendship Hospital, Capital Medical University, Beijing, China

Hepatocellular carcinoma (HCC) is among the top five most common
malignant tumors and carries top 2 mortality among all malignancies. Hepatitis
B virus (HBV) is a major cause of HCC worldwide and leading cause of HCC in
Asian countries except Japan. For example, chronic HBV infection is causally
associated with over 80% of HCC in China. In the last decade, a series of long-
term, large scale cohort studies confirmed that the serum HBV DNA levels are
strongly associated with the incidence of HCC. Therefore, HBV-related HCC could
be prevented at three levels, namely, primary prevention of HBV infection with
vaccination, secondary prevention of HCC occurrence with antiviral therapy
among persons with chronic hepatitis B (CHB), and tertiary prevention of HCC
mortality with antiviral therapy among persons with HCC.

Primary prevention of HBV infection with vaccination: Considering
HBV infection is spread mainly through mother-to-infant (mostly perinatal)
transmission and early childhood transmission in China, universal HBV vacci-
nation in neonates and infants would be a very cost-effective way to control HBV
infection. Studies from China mainland and Taiwan both show that universal
infant HBV immunization could reduce the risk of HCC development in young age
group.

Secondary prevention of HCC occurrence among persons with CHB:
The primary goal of antiviral therapy is to prevent the disease progression to
cirrhosis and HCC. Both randomized clinical trials and long-term cohort studies
demonstrate that effective antiviral therapy could reduce but not completely
eliminate the risk of HCC development in patients with CHB and cirrhosis.

Tertiary prevention of HCC recurrence with antiviral therapy in
patients who already developed HCC: Numerous studies also show that serum
HBV DNA levels are correlated with the progression and recurrence of HCC.
Reports from Asia and other parts of the world demonstrate that antiviral
therapy could reduce the progression and recurrence rate of HCC, thereby
prolong the survival of the patients.
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Name Lai Wei
Position Director and Professor

Institution  Peking University Peoples’ Hospital
Peking University Hepatology
Institute, Beijing, China

Dr. Lai Wei is a hepatologist with thirty-two years’ experience in hepatology
clinical practice and research. Dr. Wei is currently the Director and Professor of
Peking University Hepatology Institute at Peking University People’s Hospital in
Beijing, China. He is the leading-PI of Major Project for Infectious Diseases Control
during the 10th and 11th Five-Year Plan Period and Key Clinical Research
Program of Ministry of Health. He conducted 1200 hepatitis C patients cohort.
Dr. Wei is member for a few of hepatitis C guidelines including KDIGO, APASL,
China. He is the author of more than 50 peer-reviewed scientific publications.
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Control of HCV-Related HCC in China
Lai Wei

Peking University Peoples’ Hospital
Peking University Hepatology Institute, Beijing, China

Hepatocellular carcinoma (HCC) is a leading cause of cancer-related mortality worldwide, with

the majority of cases associated with persistent infection from hepatitis B virus (HBV) or hepatitis C

virus (HCV).

The prevalence of HCV in China is estimated to be 2.2% with a range of 2.1% in Fujian province
t0 9.6% in Henan province, with an higher prevalence in injection drug users and hemodialysis patients.
Our team have reported a first country-wide survey with 1,012 HCV-infected patients from 28

university hospitals across China. Genotype 1b was the most common with overall prevalence of 56.8%,

and it is the predominant genotype in the east (71.8%). The less common genotype 6 was found mainly

in the south (20.4%) and the west (6.9%). The south displayed the greatest diversity of the HCV geno-
types. The rs12979860 polymorphism near the human interleukin-28B (IL28B) gene is associated with
interferon responsiveness. The IL28B-CC genotype, which is associated with favorable response to

interferon and spontaneous HCV clearance, predominates in China with an overall prevalence of 84.1%.
The reported incidence of hepatitis C in China has increased >10-fold from 2003 to reach 219,110

cases in 2012. The reasons included better diagnosis, disease progression of the aging infected popula-

tions, as well as new infections.
Chinese government has paid more and more attention on the prevention, diagnosis and care of
hepatitis C. We have got achievement as below:

1 Ministry of Health, People’s Republic of China promulgated Blood Donation Law of the People’s
Republic of China in 1998. It emphasized blood donation without compensation and blood
screening before donation. It significantly attributed the decline of prevalence of HCV infection
among blood donors in recent years.

2 Chinese Preventive Medicine Association promulgated the guideline of control and prevention of
hepatitis C transmission in hospitals in 2013. It Outlined policy aimed to increase protection of
health care workers and to decrease transmission in hospitals.

3 Ministry of Health, People’s Republic of China promulgated the health industry standard of the
People’s Republic of China-Screening and management of viral hepatitis C. This standard defined
targeted populations that need screening for HCV, screening occasions and methods and
management of HCV patients.

4 In some patients, antiviral treatment can achieve sustained viral response (SVR), resulting in the
cessation of fibrosis progression in the majority of patients, and minimizing the risk of HCC.

The current standard antiviral therapy for HCV infection in China is peginterferon and ribavirin.

We have tried to optimize treatment for hepatitis C. The 11th Five-Year Plan-'National S&T Major

Project for Infectious Diseases Control’ (2008ZX10002-013) research is mainly concerning the clinical

outcome of chronic hepatitis C, the mechanism and the optimizing treatment for difficult-to-treat

patient with chronic hepatitis C virus infection. These projects are subgrouped in four main programmes:

(1) Establish a large long-term follow-up cohort of chronic HCV infection in more than 2000 patients (2)

Establish three optimizing treatment protocols and the individualized treatment strategy for difficult-

to-treat hepatitis C. (3) Identify the mechanism of difficult-to-treat hepatitis C (4) Research and devel-

opment of the novel therapy for difficult-to-treat hepatitis C. Finally, we have got very good antiviral
efficacy for these difficult-to-treat patient with HCV. The SVR rates were 78.7%, 75.9%, and 58.0% in
treatment naive patients, recurrent patients and non-responders respectively.

5 We have also sponsored National HCC screening program.

Although we have got some achievement in prevention and care of HCV related HCC, we still face

a lot of challenges.

1 Public awareness of hepatitis C is relative low in China. It is estimated that <3% of those
infected had been diagnosed and as of 2012, only half of those diagnosed had been treated. One
survey of 1362 physicians (nonspecialists for hepatitis C) in over 200 cities in 30 provinces
showed physicians had very limited understanding of hepatitis C such as diagnosis, treatment,
and prevention.

2 Because of the aging of populations and delays in diagnosis of hepatitis C because of low
public awareness of the disease, many Chinese patients seen in clinics are presented with
advanced liver disease. The proportion of patients with cirrhosis has increased in recent
years. A recent observation about patients who have cirrhosis within the Beijing Medical
Insurance System showed that those with cirrhosis secondary to hepatitis C have increased
from 6.34% in 2004 to 9.33% in 2009.

3 No DAA are licensed in China. We have done Phase I clinical trial for simeprevir, daclatasvir and
asunaprevir. And we will do Phase III clinical trial for sofosbuvir, ABT450/r/ABT267/ABT333
and MK-5172/MK-8742. But it will take several years for these drugs to be on the marketin China.
And we need to take into take into account the high price of DAA drugs.

4 HCC can occur in the patients after antiviral therapy, even the patients have got SVR.

In summary, our direction for controlling HCV related HCC in future is early diagnosis of hepatitis

C infection and more effective treatment.
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Name Masao Omata

Position President

Institution  Yamanashi Central and Kita
Hospitals
Honorary Professor, University of
Tokyo

Prof. Masao Omata graduated from Chiba University School of Medicine (Dr.
Okuda), and continued his training at Yale University (Dr. G Klaskin) and in the
Liver Unit at University of Southern California (Dr. RL Peters). After 6 years in US,
he returned to the Department of Medicine at Chiba University in 1989, and
started molecular biological study on Hepatitis B virus.

In 1992, he became Chairman of Second Department of International
Medicine at University of Tokyo, and then subsequently became chairman of
Department of Gastroenterology. Under his leadership, the Department of
Gastroenterology had become one of the foremost centers in its field.

He is the president of the two (Yamanashi Central and Kita) hospitals at
Kofu city, west of Tokyo, where, although scenic place with Mt. Fuji, hepatitis
virus infection is epidemic and his homeland.

He has made an effort to revitalize the APASL (Asian Pacific Association for
the Study of the Liver) with Dr. S. Sarin and others for the last 10 years. He is
Co-Editor in Chief of the Hepatology International, an official journal of APASL.

As of October 1, 2014, he and his colleague have published 1,111 articles in
English Literature including, 58 Hepatology, 43 Gastroenterology, 6 Ann Int Med,
6 Lancet, 5NEJM. Total impact factor 5,943 /Citations 36,021 times/H-index 97.

wnloaded bv:



Liver
Cancer

KARGER

Liver Cancer 2015;4(suppl 1):1-257 19
DOI 10.1159/000367745 © 2015 S. Karger AG, Basel
Published online: July 3, 2015 www.karger.com/lic

The 6th Asia-Pacific Primary Liver Cancer Expert Meeting (APPLE 2015)

S1-5
Summary and Special Comment by Chair
Masao Omata

wnloaded bv:



Liver
Cancer

Session 2

Liver Cancer 2015;4(suppl 1):1-257 20

DOI 10.1159/000367745 © 2015 S. Karger AG, Basel
Published online: July 3, 2015 www.karger.com/lic

The 6th Asia-Pacific Primary Liver Cancer Expert Meeting (APPLE 2015)

Molecular Classification, Pathogenesis and Biomarkers

KARGER

Speaker’s Curriculum Vitae
_________________________________________________________________________________________|

Name Peter Schirmacher
Position Director

Institution Institute of Pathology, University
Hospital Heidelberg, Heidelberg,
Germany

Peter Schirmacher is the Director of the Institute of Pathology of Heidelberg
University since 2004, coordinator of the SFB/TRR77 ‘Liver Cancer’, funded by
the German Research Foundation, and principal investigator of the German
‘Virtual Liver’ Network and several German consortional Health Research
Networks (DKTK, DZL, DZIF). He is also founder and coordinator of the Tissue
Bank of the National Center for Tumour Diseases (NCT), the comprehensive
BioMaterialBank Heidelberg (BMBH) and the central Biobanking structures of
DKTK and DZIF and has long-term experience in translational clinical studies. He
is co-founder of the Liver Cancer Center Heidelberg (LCCH). Peter Schirmacher
studied Medicine at Mainz University (graduation 1987, MD degree 1987) and
Molecular Biology at Alert Einstein College, New York.

Professor Schirmacher is Chairman of the German Society of Pathology
(since 2012) and Board member of the International Liver Cancer Association
(ILCA) (since 2013), the German Telematic Platform (TMF) (since 2014) and the
German Liver Foundation.

His research interests center on Molecular Tumor Pathology, especially of
the liver, the Pathology of chronicliver diseases, the translation of these research
findings into molecular diagnostics and associated technologies such as
biobanking and virtual microscopy. He has published over 480 research papers
and has participated in numerous diagnostic and therapeutic trials, preclinical
research studies and clinical guidelines.
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Integrated Morpho-Molecular Classification of
Hepatocellular Carcinoma

Peter Schirmacher

Institute of Pathology, University Hospital Heidelberg, Heidelberg,
Germany

Integrated morpho-molecular classification is the aim and basis of the
current WHO-classification of tumors. This has not been implemented for HCC in
part due to the lack of sufficient correlative molecular data and respective inte-
grative analyses. There have been extensive whole exomic sequencing efforts;
despite unraveling some molecular alterations and defining molecular classes
based on stochastic analyses of mainly genomic alterations, it has fallen short of
identifying distinct HCC subentities of prognostic and even predictive potential.
Thus, further progress necessitates the implementation of the new concept of
integrated assessment of morphological and molecular pattern in combination
with the comprehensive assessment of rare HCC subentities.

As many other cancer entities HCC includes a significant number of rare
subentities that provide peculiar diagnostic and clinical pattern, but are
constantly missed in all large scale molecular profiling efforts: Fibrolamellar HCC
has long been known for its specific morphological features and has recently
been shown to be based on the diagnostic DNAJB-PRKACA-translocation
(Honeyman et al., 2014; Graham et al,, 2015)). The recently described chromo-
phobe HCC exhibits the alternative lengthening of telomeres (ALT) mechanism
as unifying molecular characteristic (Wood et al.,, 2013). Extensive morpho-
molecular classification of liver cell adenomas has identified a specific subentity
characterized by 3-Catenin Exon 3 mutations (leading to nuclear {3-Catenin
expression and GS overexpression) that may exhibit borderline features of
malignant transformation to HCC (Pilati et al., 2014). Further peculiar morpho-
logical HCC subentities await comprehensive molecular classification. Consid-
ering the group of ‘standard’ HCCs, reciprocal molecular-morphological vali-
dation may further help to identify relevant pattern.

In conclusion, meticulous morphological subclassification provides the
basis for identifying distinct, sometimes rare molecular entities, that are
otherwise missed and carry highest exploratory potential. In turn, molecular
profiling may pave the way for the identification of peculiar morphological
pattern or differential diagnostic markers that improve diagnostic classification
of HCC. Comprehensive morpho-molecular classification of HCC will improve
diagnostic and clinical management, trial design and stratification, as well as
basic and bedside-bench research in HCC.
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Dr. Villanueva received his medical degree in 1999 from the University of
Santiago de Compostela (Spain), being awarded with the National Prize of
Medicine. In 2004 he became board certified in Gastroenterology and Hepa-
tology and between 2005-2008 he worked as a post-doctoral fellow in the
Division of Liver Diseases at Mount Sinai (New York). Then, he moved to the HCC
Translational Research Laboratory (BCLC, Hospital Clinic, Barcelona) and act as
the Scientific Manager of the Heptromic Consortium until 2013. Later, he joined
the Institute of Liver Studies at King’s College (London) as Senior Lecturer. Since
2014, he is a faculty member of the Liver Cancer Program at Mount Sinai (New
York), focusing on different molecular aspects of hepatocellular carcinoma,
including minimally invasive biomarkers and resistance to systemic therapies.
He has published original articles in top journals in the field such as N Engl ] Med,
Nat Genet, Gastroenterology, Hepatology, ] Hepatol, among others. He is also asso-
ciate editor for the Journal of Hepatology and Liver Cancer.
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Molecular-Based Stratification in HCC: Classification and
Oncogene Addiction

Augusto Villanueva

Assistant Professor of Medicine, Liver Cancer Research Program (Tisch
Cancer Institute), lcahn School of Medicine at Mount Sinai, USA

In hepatocellular carcinoma (HCC), current evidence in terms of mutational
landscape identifies TP53, CTNNB1 and TERT promoter mutations as the most
frequently mutated genes. Interestingly, some of these changes are present in
preneoplasic lesions, such as TERT mutations in dysplastic nodules, suggesting
a potential role as tumor gatekeeper. At present, none of them are actionable
targets nor can be used as predictive biomarkers. More rare mutations, affecting
less than 5% of patients, are under evaluation as predictive biomarkers, such as
response to a MEK inhibitor (refametinib) in patients with RAS mutations. In
terms of DNA amplification, different studies have show that around 10% of HCC
patients have high-level amplifications of chromosome 11q13, locus of candidate
oncogenes such as CCND1, ORAOV1 or FGF19. Experimental evidence suggests
that FGF19 inhibition, one of the ligands of the FGF pathway, has anti-tumoral
effects in HCC. Unfortunately, none of the trials testing FGFR inhibition with
brivanib was able to show a significant improvement in patient survival.

Gene expression profiling enables classification of HCC in at least 2 major
subclasses. One class is broadly characterized by an enrichment of signals related
to cell proliferation and progression in the cell cycle (Proliferation class) and is
generally associated with a more aggressive phenotype, while the second class
lacks these strong proliferative signals and generally retains molecular features
resembling normal hepatic physiology (non-Proliferation class). Some candidate
oncogene addictions loops are enriched in these classes, mainly in the Prolifer-
ation class. Unfortunately, this knowledge hasn’t translated yet into changes in
patient’s decision making. By the end of 2013, four drugs (i.e., sunitinib, erlotinib,
linifanib and brivanib) have been unable to improve or parallel sorafenib’s
results in randomized controlled trials, despite some of them were reported to
have some efficacy signals in phase 2. This includes trials testing drugs in first
and second line, as well as in the adjuvant setting. Survival benefits provided by
targeting oncogenic addiction loops are expected to add survival benefits to the
backbone HCC therapy that currently relies on sorafenib. Its wide inhibitory
profile, in addition to an anti-angiogenic effect and good safety profile confirms
sorafenib as the benchmark for systemic management of HCC. The bottleneck of
this approach will be drug toxicity. The trade-off between efficacy and side
effects is pivotal in this scenario, since cirrhotic patients are clearly more suscep-
tible to drug adverse events.
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Position Professor and Chairman
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Kinki University Faculty of
Medicine, Kyoto, Japan

Professional History:

1986 Graduate of Wakayama Medical University, M.D. Degree

1988-1990  Medical Staff, Fourth Department of Internal Medicine, Wakayama
Medical University Hospital

1990-1992  Research Resident, Foundation for Promotion of Cancer Research
at National Cancer Center Research Institute

1992-1996  Research Staff, Pharmacology Division, National Cancer Center
Research Institute

1994 Ph.D. Degree, Wakayama Medical University

1996-2006 Head, Section of Drug Resistance, National Cancer Center
Research Institute

2000-2006  Director, Translational Research Laboratory, National Cancer
Center Hospital

2003-present Invited Professor, Department of Internal Medicine, Kitasato
University School of Medicine

2005-present Expert Member, Pharmaceuticals and Medical Devices Agency

2006-present Professor and Chairman, Department of Genome Biology, Kinki
University School of Medicine

2006-2007  Invited Researcher, Genetics Division, National Cancer Center
Research Institute

2010-present Invited Professor, Kyoto Prefectural Medical University

Research Interests:

Translational Research (Molecular Correlative Study), Anticancer Drugs,
Signal Transduction, Drug Resistance, Molecular Targeted Agents.
Membership of Academic Societies:

Japanese Cancer Association (Councilor), Japanese Society of Medical
Oncology (Director), Japanese Association for Molecular Target Therapy of
Cancer (Director), Japan Society of Clinical Oncology (Councilor), Japanese
Society of Chemotherapy (Councilor), Japan Lung Cancer Society (Scientific
Committee Member), American Association for Cancer Research, American
Society of Clinical Oncology, International Association for the Study of Lung
Cancer and others.
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Targeted DNA and RNA Sequencing of Fine-Needle
Biopsy FFPE Specimens in Patients with Unresectable
Hepatocellular Carcinoma Treated with Sorafenib

Kazuto Nishio', Kazuko Sakai', Haruhiko Takeda®’, Norihiro Nishijima?,
Etsuro Orito®, Kouji Joko*, Yasushi Uchida®, Namiki Izumi®

"Department of Genome Biology, Kinki University School of Medicine,
Japan, ?Department of Gastroenterology and Hepatology, Osaka Red
Cross Hospital, Japan, 3Department of Gastroenterology and Hepatology
Nagoya Daini Red Cross Hospital, Japan, “Center for Liver-Biliary-
Pancreatic Diseases, Matsuyama Red Cross Hospital, Japan, >Department
of Gastroenterology, Matsue Red Cross Hospital, Japan, ®Department of
Gastroenterology and Hepatology, Musashino Red Cross Hospital, Japan,
"Department of Gastroenterology and Hepatology, Graduate School of
Medicine, Kyoto, Japan

The multi-kinase inhibitor sorafenib is now used as standard therapy for
advanced hepatocellular carcinoma. Predictive biomarkers of response to
sorafenib are thus necessary. The purpose of this study was to assess the feasi-
bility of using targeted DNA and RNA sequencing to elucidate candidate
biomarkers of sorafenib response using fine-needle biopsy, formalin-fixed
paraffin-embedded specimens in patients with hepatocellular carcinoma.
Targeted DNA and RNA deep sequencing were feasible for the evaluation of fine-
needle biopsy FFPE specimens obtained from 46 patients with HCC treated with
sorafenib. Frequent mutations of suppressor genes, such as CTNNB1 (34.8%)
and TP53 (26.1%), were detected in the HCC tumors. After excluding these
suppressor genes, the average numbers of detected oncogene mutations differed
significantly between the non-PD and PD groups (P=0.0446). This result suggests
that the oncogene mutational burden in the tumor might be associated with the
clinical response to sorafenib. We have identified candidate gene expression
(NRG1) in tumor for the prediction of sorafenib response (PFS) by RNA
sequencing. Our findings provide new insights for tumor heterogeneity and
allow us to discuss future therapeutic strategies.
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Institution  Professor in Gastroenterology
Cancer Research

Director, Hepatobiliary Neoplasia
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President, Africa Partners Medical

Division of Gastroenterology and
Hepatology, Department of Medicine,
Mayo Clinic, Rochester, MN, USA

Dr. Roberts was born in Kumasi, Ghana and earned his medical degree from
the University of Ghana Medical School in Accra, Ghana. He then moved to the
United States where he earned a Ph.D. degree in Physiology and Biophysics from
the University of lowa. Subsequently, Dr. Roberts completed residency training
in Internal Medicine and a Clinician-Investigator Fellowship in Gastroenterology
and Hepatology at Mayo Clinic, followed by training in Cancer Genetics as a Mayo
Foundation Scholar.

Dr. Roberts’s clinical and research interests focus on prevention, diagnosis
and treatment of liver and biliary cancers. He has a strong interest in improving
care for individuals with hepatitis and liver cancer in Africa as well as in immi-
grant African communities in the United States. Dr. Roberts’s research has been
funded by the National Institutes of Health, The Robert Wood Johnson Foun-
dation, the AGA Research Foundation, and The Cholangiocarcinoma Foundation.
He has authored over 200 articles, book chapters, editorials, review articles and
commentaries and over 250 scientific abstracts. He currently serves on the
Steering Committee of the Hepatocellular Carcinoma Epidemiology Consortium
(HCCEC), as the coordinator of the International Hepatobiliary Neoplasia Registry
and Biorepository (IHNB), as a member of the National Cancer Institute Hepato-
biliary Cancers Task Force and as External Co-Chair of The Cancer Genome Atlas
(TCGA) Hepatocellular Carcinoma and Cholangiocarcinoma Projects. He is a
member of the editorial boards of Hepatology, Liver Cancer,and Hepatic Oncology.

Dr. Roberts has a strong interest in strengthening the capabilities of health
care workers throughout Africa. He currently serves as President of Africa
Partners Medical, a non-profit organization focused on reducing needless illness
and death in Africa.
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Novel Insights from the Cancer Genome Atlas
Hepatocellular Carcinoma Project

Lewis R. Roberts, David A. Wheeler, the TCGA Liver Cancer Analysis
Working Group

Division of Gastroenterology and Hepatology, Department of Medicine,
Mayo Clinic, Rochester, MN, USA

Background: Hepatocellular carcinomas (HCCs) are heterogenous primary
liver cancers with pleomorphic histologic features. We present a comprehensive
genetic, genomic, transcriptomic and proteomic analysis of 192 HCCs in The
Cancer Genome Atlas Program (TCGA) on behalf of the TCGA Liver analysis
working group to provide a deeper understanding of the molecular features of
HCCs, to classify them in a clinically-relevant manner, and to provide a public
resource that identifies potential targets for emerging therapies.

Results: Mutation analyses confirmed the presence of TERT promoter
mutations in 40% of HCCs. The analysis also revealed the first reported germline
mutation in the TERT promoter in a 30 year old male, possibly reflecting an
inherited predisposition to HCC. TERT promoter mutations were enriched in
hepatitis C virus infected subjects. Analyses of hepatitis B virus (HBV)-induced
HCCs demonstrated recurrent integrations of HBV in the TERT locus. Thus, HBV
integration may substitute for TERT promoter mutations as an alternate mech-
anism of telomerase activation.

Other tumor suppressor genes inactivated by mutation included the cell
cycle genes TP53 (32% of cases), RB1 (8%), and PTEN (3%), the Wnt/beta
catenin pathway gene AXIN1 (4%), and the chromatin remodeling genes ARID1A
(9%), BAP1 (6%), ARID1B (4%), ARID2 (4%), and PBRM1 (3%). The oncogene
CTNNB1 was mutated in 27% of HCCs. Mutations were also found in the MTOR
pathway genes, MTOR (4%), TSC2 (4%) and TSC1 (3%). The patterns of muta-
tional signatures observed included signatures characteristic of the known
carcinogens aristolochic acid and aflatoxin B1.

Clustering of mRNA, miRNA, or protein expression, DNA hypermethylation
and DNA copy number profiles identified five, four, two, five and three clusters,
respectively. Analysis of mRNA expression data identified five groups. In
particular, Group 1 was associated with Asian race, higher histologic grade, and
micro- and macrovascular invasion. Integrated clustering showed a grouping of
HCCs into three superclusters: iCluster 1 had a low frequency of CDKNZA
silencing, lack of CTNNB1 mutation, a normal-like methylation pattern, and over-
expression of proliferation marker genes; iClusters 2 and 3 had a high frequency
of CDKN2A silencing, CTNNB1 mutation, and overexpression of oxidative
response genes; iCluster 3 tumors had a higher degree of chromosomal insta-
bility, high frequency of 17p loss, and a highly altered methylation profile.

Copy number aberrations included gains in the MYC, VEGFA, CCND1, TERT,
and MET loci and losses in the TP53, RB1, ERFFI1, CDKN2A, ARID1A and PTEN
loci.

Conclusion: Based on integrated analysis of genome, transcriptome, meth-
ylome and proteome we showed that HCCs naturally separate into three distinct
groups with associated molecular and clinical characteristics. Importantly, we
identified a novel germline mutation in the TERT promoter that may be asso-
ciated with an inherited risk for HCC.
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Name Irene Oi-Lin Ng

Position Chair Professor and Head
Loke Yew Professor in Pathology,
and Director of State
Key Laboratory for Liver Research

Institution = Department of Pathology,
Li Ka Shing Faculty of Medicine,
The University of Hong Kong

Irene Ng graduated with an M.B.B.S. degree from the University of Hong
Kong in 1980. After her medical internship, she joined the Department of
Pathology at the University of Hong Kong, where she obtained her MD and PhD
degrees in molecular pathology in 1994 and 2005, respectively. Professor Ng
currently is Loke Yew Professor in Pathology, Chair Professor, and Head of
Department of Pathology at The University of Hong Kong. She is also the Director
of the State Key Laboratory for Liver Research.

Professor Ng has published more than 340 peer-reviewed journal articles.
She is among the top 1% of most cited scientists in ‘Clinical Medicine’ and ‘All
Fields’ of ISI Essential Science Indicators. She is the Director of the State Key
Laboratory for Liver Research. She is a member of the Grant Review Board of the
Research Council of the Food and Health Bureau of Hong Kong and has served as
on the Hong Kong Research Grants Council (Panel of Biology and Medicine).
Currently, she is a member of the editorial board of Liver Cancer and was previ-
ously an associate editor of Liver International, academic editor of PLoS ONE, and
editorial board member of Hepatology.

Her research work focuses on the molecular pathogenesis and pathology of
liver cancer, including liver cancer stem cells and identification and character-
ization of important genes and signaling pathways. She has established useful
pathological and biological parameters with prognostic significance for patient
management. Her research studies have provided insight in the understanding
of liver cancer development and may help to identify potential targets in novel
cancer therapy.

Research Interests: Hepatopathology, HCC, molecular pathology and
pathogenesis.




Liver
Cancer

KARGER

Liver Cancer 2015;4(suppl 1):1-257 29
DOI 10.1159/000367745 © 2015 S. Karger AG, Basel
Published online: July 3, 2015 www.karger.com/lic

The 6th Asia-Pacific Primary Liver Cancer Expert Meeting (APPLE 2015)

S2-5
Hepatocellular Carcinoma - Molecular Pathogenesis, Cell
Signaling, and Cancer Stem Cells

Irene O.L. Ng

Department of Pathology, Li Ka Shing Faculty of Medicine, The University
of Hong Kong, Hong Kong

Hepatocarcinogenesis is a multistep process evolving from chronic hepa-
titis and cirrhosis to hepatocellular carcinoma (HCC). Recent advances in
molecular methods have led to a growing understanding of the underlying mech-
anisms of hepatocarcinogenesis. Deregulation in many cell signaling pathways is
implicated in tumor proliferation, progression, and survival. Several signaling
cascades have been consistently found to be dysregulated in HCC. This presen-
tation attempts to highlight some of the signaling pathways we have been
working on and implicated in the pathogenesis of HCC. More recent evidence also
suggests the involvement of liver-specific cancer stem cells in hepatocarcino-
genesis. In addition, cancer stem cells or tumor-initiating cells (T-ICs) are a
subpopulation capable of self-renewal and tumor initiation, and are more
resistant to chemotherapeutic drugs. Using in vitro and in vivo models, we have
identified CD24 and CD47 as novel liver cancer stem cell markers. I will also
present some of our recent translational work based on genomic analysis of HCC.
This presentation attempts to highlight the molecular mechanisms and signaling
pathways currently implicated in the pathogenesis of hepatocellular carcinoma.
Detailed understanding of the molecular pathogenesis is crucial for the devel-
opment of new therapeutic approaches against hepatocellular carcinoma.

wnloaded bv



Liver Liver Cancer 2015;4(suppl 1):1-257 30

Cancer DOI 10.1159/000367745 © 2015 S. Karger AG, Basel
Published online: July 3, 2015 www.karger.com/lic

The 6th Asia-Pacific Primary Liver Cancer Expert Meeting (APPLE 2015)

Session 3
New Insights in Imaging

Speaker’s Curriculum Vitae
______________________________________________________________________________|]

Name Byung Ihn Choi
Position Clinical Chair Professor

Institution = Department of Radiology,
Chung-Ang University Hospital

Dr. Choi is a clinical chair professor of radiology at Chung-Ang University
medical center. He is a Past chair of the Department of Radiology at the Seoul
National University Hospital, and is also a former president of 5 national and
international societies including The Korean Society of Radiology (KSR), Asian
Oceanian Society of Radiology (AOSR), the Asian Society of Abdominal Radiology
(ASAR) and Asian Federation of Societies of Ultrasound in Medicine and Biology
(AFSUMB), and member of executive committee of 7 International organizations
of Radiology including International Society of Radiology (ISR). He is an honorary
member of 10 international and regional societies including RSNA and ESR. He
isalso an honorary fellow of 3 prestigious college of radiology including American
College of Radiology (ACR). Dr. Choi is a world renowned abdominal radiologist,
particularly in the field of hepatobiliary imaging. He is a tireless and prolific
clinical and scientific researcher, devoted teacher, and an outstanding clinician.
Dr. Choi has authored more than 430 scientific papers and 30 textbooks, and
presented more than 370 lectures internationally.

Research Interest:

1. Evaluation of abdominal imaging techniques inducing Ultrasound, CT, MRI
and fusion imaging.

2. Development of new abdominal radiology procedures.

3. Development for early detection of abdominal cancer including liver, biliary
tree, pancreas and gastrointestinal tract.

4. Evaluation of quantitative diagnosis of abdominal cancer by functional
imaging technologies.

5. Mentoring fellows and residents in abdominal radiology research.
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HCC and Mimickers: Imaging Diagnosis

Byung Ihn Choi

Department of Radiology, Chung-Ang University Hospital, Seoul, Korea

Key imaging features for the diagnosis of HCC are contrast enhancement
during the hepatic arterial phase and washout during the portal venous and equi-
librium phase images, capsular rim enhancement on portal venous and delayed
phase images, moderate hyperintensity on T2-W1, conrona enhancement,
hypointensity on hepatobiliary phase after administration of hepatobiliary
contrast agent, and restricted diffusion on DWI.

Among the imaging characteristics of HCC, arterial enhancement is
considered the most consistent feature of HCC. However, other arterially
enhancing nonmalignant lesions can also be seen in the cirrhotic liver, especially
those measuring smaller than 2 cm in diameter, which mimick HCC. Those arte-
rially enhancing pseudolesions are transient arterial enhancement due to non-
tumorous arterioportal (AP) shunts or focal obstruction of a distal parenchymal
portal vein, and are typically seen as well-defined areas of enhancement only on
the arterial phase and not on other phase. In addition, most HCCs show hypoin-
tensity on hepatobiliary phase imaging and a hyperintensity on high b-value
DWI, whereas early enhancing pseudolesions show isointensity on both hepato-
biliary phase images and DWI.

Fibrosis is frequently found cirrhotic liver and usually in a lattice-like
network throughout the liver. Focal confluent hepatic fibrosis observed in end-
stage liver disease can be mass-like in appearance and therefore mimick HCC.

Other arterially enhancing hepatic tumor such as hemangioma, focal
nodular hyperplasia (FNH), hepatic adenoma, and angiomyolipoma, can also
mimic HCC.

Mass-forming intrahepatic cholangiocarcinoma is also occasionally misin-
terpreted as an HCC, particularly in case of small mass-forming intrahepatic
cholagiocarcinoma, arterial enhancement can be seen. Intrahepatic biliary duct
dilation distal to the tumor and associated capsular retraction are features more
commonly associated with mass-forming intrahepatic cholangiocarcinoma and
are rarely seen in association with HCC.

Hypervascular metastases can mimic HCC when they developed in cirrhotic
liver. Hypervascular metastases frequently come from renal cell carcinoma,
ovarian cancer, pancreatic neuroendocrine carcinoma, and medullary thyroid
cancer.
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Name Jeong Min Lee, MD, PhD
Position Professor

Institution  Department of Radiology
Seoul National University Hospital

Jeong Min Lee studied Medicine at Chonbuk National University and grad-
uated in 1990. Following this, he completed a clinical fellowship in the same
Hospital. Professor Kudo is currently a Professor and the chief radiologist at
abdominal imaging section of the Department of Radiology, Seoul National
University Hospital since 2008.

Professor Lee has published 270 International scientific peer review papers
in well-regarded journals. He has given more than 50 invited lectures in the area
of his expertise on numerous occasions to international audiences. He serves as
an Executive Council Board Member for Korean Society of Radiology, Korean
Abdominal Society of Radiology and Korean Society of Magnetic Resonance
Imaging and Medicine. Professor Lee is also serving as an Aasociate Editor of
LIVER CANCER (Karger), and editorial board member of Korean Journal of
Radiolgy.

His research interest is ‘Diagnosis and noninvasive treatment of HCC'
Professor Lee participated into preparation of HCC guidelines Proposed by
APASL, KLCSG-NCC and LI-RADS by ACR.

Research Interest: Hepatology, Diagnosis and RF ablation of HCC.
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Differentiation of Intrahepatic Mass-Forming CCC from HCC
on EOB-MRI

Jeong Min Lee

Department of Radiology, Seoul National University Hospital, Seoul,
Korea

Gadoxetic acid (Gd-EOB-DTPA)-enhanced liver MRI has been increasingly
used for the diagnosis and staging of liver malignancies including hepatocellular
carcinoma (HCC) and cholangiocarcinoma (CC), as hepatobiliary phase (HBP)
images have been shown to provide additional valuable information for the
detection of small malignant tumors as well as for characterization of cirrhotic
nodules. The differential diagnosis of IMCC and HCC is usually based on well-
known imaging features of IMCC, such as a hypovascular tumor with a lobulated
contour, accompanying adjacent intrahepatic duct (IHD) dilatation, and liver
capsule retraction. Characteristic enhancement patterns of IMCC using conven-
tional extracellular contrast media (ECCM) include peripheral rim enhancement
or weak enhancement at the arterial phase (AP) followed by gradual centripetal
or persistent enhancement on the portal venous phase (PVP) and delayed phase
at computed tomography (CT) or magnetic resonance imaging (MRI). However,
its discrimination from HCC, especially for small tumors, remains challenging in
clinical practice owing to IMMC’s often atypical enhancement pattern.
Furthermore, the uptake of gadoxetic acid by hepatocytes resulting in the
enhancement of underlying liver parenchyma begins around or right after the
PVP, the relative hyperenhancement of the background liver parenchyma during
the transitional phase (TP) can obscure the true temporal enhancing pattern of
IMCCs leading radiologists to misinterpret the tumor signal intensity (SI) as
being hypointense or showing ‘pseudo wash-out’. Therefore, knowledge of the
morphologic feature, enhancement characteristics and HBP of IMCC and HCC on
gadoxetic acid-enhanced MR imaging could improve their accurate diagnosis,
resulting in better therapeutic planning. In this lecture, I would like to address
the differential imaging features of IMCC from HCC on gadoxetic acid-enhanced
MRI including diffusion weighted imaging and HBP imaging.
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Name Osamu Matsui

Position Professor

Institution  Department of Advanced Medical
Imaging, Kanazawa University

Graduate School of Medical
Sciences, Japan

Dr. Osamu Matsui is a graduate of Kanazawa University Faculty of Medicine
in 1972 and completed radiology residency at Kanazawa University hospital. In
1982, he became a visiting fellow for the Department of Radiology at the
University of Cincinnati in the United States and at the University of Lund in
Sweden. Dr. Matsui was promoted to full professor and chairman for the
Department of Radiology, Kanazawa University in 1999. In 2010, he was
appointed for the dean of Kanazawa University Graduate School of Medical
Science, and is now the specially appointed research professor of the Department
of Advanced Medical Imaging and professor of emeritus at the same institute. His
main clinical and research contributions have been in the diagnostic imaging and
interventional radiology, especially for liver cancer. He is the author of around
400 original English papers which appeared in Medline. He was the editor-in-
chief of Japanese Journal of Radiology which is the official journal of Japan Radio-
logical Society, and now an associate editor of gastrointestinal section of Radi-
ology. He was selected one of the distinguished scientists of Japan in 2009 by the
Minister of Education, Culture, Sports, Science and Technology.
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Gd-EOB-DTPA Enhanced MRI as an Imaging Biomarker for
Activation of B-Catenin Signaling in Hepatocellular Tumor/
Hyperplasia

Osamu Matsui

Department of Advanced Medical Imaging, Kanazawa University
Graduate School of Medical Sciences, Kanazawa, Japan

Gd-EOB-DTPA) is taken up by hepatocytes and then excreted into bile ducts
by membrane transporters. Two separate analyses noted highly significant
positive correlations between the uptake transporter OATP1B3 expression level
and enhancement ratio on hepatobiliary phase (HB) phase in HCC, indicating that
the signal intensity on HB phase of EOB-MRI was a sensitive (indirect) molecular
imaging reflecting expression of OATP1B3 in HCC.

Majority of hypervascular classic HCCs showing hyperintensity on HB phase
(hyperintense HCC) were moderately differentiated HCC but less aggressive
biologically with significantly lower recurrence rate and better survival than
hypointense HCC. Majority of hyperintense HCCs showed significantly increased
expression of HepPar-1 (hepatocyte marker), intra-nuclear (-catenin and
glutamine synthetase (GS) on immunohistochemical staining, consistent with
‘HCC with B-catenin mutation’. Genetic analysis revealed that HCC with OATP1B3
high expression HCC was a genetic subtype with up-regulation of mature hepa-
tocyte function related markers and down-regulation of hepatic stem/progenitor
related markers. Transcription factor analysis identified hepatocyte nuclear
factor 4A (HNF4A) as the most intensively activated factor in OATP1B3-high
HCC, and experimental study with HFN4A knock-down HCC cells from a hyper-
intense HCC revealed that OATP1B3 expression was intensively regulated by
HNF4was considered to be a key factor for regulating GS and OATP expression in
zone 3 of hepatocytes in collaboration with Wnt/{-catenin pathway.

Majority of hepatocellular adenoma (HCA) showed hypointensity on HB
phase, but HCA with -catenin mutation which has a potential of malignant trans-
formation commonly demonstrated hyperintensity with OATP1B3 and GS over-
expression. Majority of focal nodular hyperplasias (FNH) showed hyperintensity
on HB phase, and OATP1B3 overexpression was exclusively observed in almost
the same areas with map-like GS expression. Recent transcriptome analysis of
FNH identified an activation of Wnt/@3-catenin pathway, although without any
mutations in the (3-catenin gene. Similar correlation between hyperintensity on
HB phase and OATP1B3 and GS overexpression was seen in nodular regenerative
hyperplasia and peritumoral hyperplasia.

These indicated that hyperintensity on HB phase can be an imaging
biomarker for -catenin mutation/activation in hepatocellular tumor/hyper-
plasia. Function of HNF4 in over-expressing OATP1B3 in these lesions should be
further investigated.
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Name Takamichi Murakami
Position Professor and Chairman of
Radiology

Institution  Department of Radiology, Kinki
University Faculty of Medicine

Professor Murakami graduated from Kobe University School of Medicine
in 1986, and then completed postgraduate training at the Osaka University
Graduate School of Medicine in 1991. From 1991-2006, he then became
Fellow, Assistant Professor, and Associate Professor of Radiology at the Osaka
University Graduate School of Medicine. Professor Murakami was Visiting
Assistant Professor of Radiology, University of Pittsburgh Medical Center
(1994-1995). He is currently Professor and Chairman of Radiology at the
Kinki University Faculty of Medicine; a position he has held since 2006.

Professor Murakami was a member of the Task Force on Computed Tomog-
raphy for the 1999 International Commission on Radiological Protection, and he
has also received a number of awards including The Certificate of Merit Award:
Radiological Society of North America (1991 [two], 1996 [two], 2006 [two], 2007
[one], 2008 [three], 2011 (one), 2013 (one)), Cum Laude Award: Radiological
Society of North America (2009, 2013), Society of Computed Body Tomography
and Magnetic Resonance (1996), and Misono Award: Association of Japan Radio-
logical Effect and Protection (2004).

Professor Murakami has published more than 530 articles, and is on the
Review Board of 14 peer-review journals. He has given more than 250 presenta-
tions in the area of his expertise on numerous occasions to international audiences.
He is a member of the reviewer board of American Journal of Roentgenology,
Investigative Radiology, Journal of Magnetic Resonance Imaging and European
Radiology, etc. He is also a executive committee member of Japanese Radiological
Society, Japanese Society of Magnetic Resonance in Medicine, Japanese Society of
Interventional Radiology, and Asian Society of Abdominal Radiology, and Asian
Society of Abdominal Radiology, a council member of Japanese Society of Hepa-
tology and Japanese Society of Liver cancer Study Group, and a member of Radio-
logical Society of North America and Society of Gastrointestinal Radiologists, etc.

Professor Murakami research interest is ‘Radiological diagnosis and Inter-
ventional Radiology of abdominal disease’. Professor Murakami is studying
dynamic MDCT and MR study for detection and diagnosis of liver tumor, espe-
cially hepatocellular carcinoma, and is also interested in a study about evaluation
of segmental liver function by using perfusion CT and liver tissue specific MR
contrast medium. About a field of Interventionl Radiology, Professor Murakami
isinterested in a study to improve efficacy of focal treatment of HCC, for example,
US image navigation system for radiofrequency ablation and transcatheter
arterial chemoembolization.
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New CT Technology for the Liver Imaging
Takamichi Murakami

Department of Radiology, Kinki University Faculty of Medicine, Osaka,
Japan

Dynamic study is essential for diagnosis of liver disease. Recent progress
of MDCT can improve the detection, characterization and staging of liver
tumor, and also enable us to perform 4D imaging, to obtain liver functional
imaging, to evaluate contained material of the liver quantitatively. After
contrast injection, multiphase helical CT images in the160 mm scan range can
be obtained during the 30 sec of breathhold with a newly developed scan
cradle that can rapidly move back-and-forth continuously (Shuttle helical CT
imaging). MIP/VR images reconstructed from each phase data can reveal not
only morphologic information of vessel and tumor but also hemodynamics as
4D-CT angiography. By perfusion CT study, the hepatic perfusion parameters,
such as tissue blood flow (TBF), tissue blood volume (TBV), mean transit time
(MTT), and hepatic arterial fraction (HAF), can be calculated on a workstation
using commercially available software package based on deconvolution algo-
rithm. Perfusion CT study may reveal regional liver function.

Dual energy CT has the ability to make not only material density images but
also monochromatic images with improving image quality against standard dual
energy imaging. Optimal KeV monochromatic CT image can improve liver to
tumor contrast of hypervascular HCC at arterial phase CT image. However, iter-
ative reconstruction technique is required to reduce noise on low KeV mono-
chromatic CT. From material density images such as water and iodine density
images, we can have virtual non contrast images and iodine map and iodine
phase color images that can reveal sequential distribution of iodine. lodine map
may evaluate liver fibrosis quantitatively. Multiple material decomposition
(MMD) technique can calculate more than 2 material density images, and can
measure percentage of contained material quantitatively. Now, MMD technique
can estimate amount of fat deposition quantitatively.

Cone-beam CT using a flat-panel detector is very useful for transcatheter
arterial chemoembolization (TACE) for HCC. It can provide good 3D angiography
and cross-sectional, soft tissue imaging, and permits assessment of the complex
vascular anatomy of the liver. In addition, recent developments in software
programming have enabled automatic identification of the feeding vessels of the
tumor on 3D angiography. It is very helpful for adequate treatment and precise
evaluation of treatment effect.

I would like to introduce recent progress of CT technology for the liver
imaging.
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Name Etsuro Hatano
Position Associate Professor

Institution  Division of Hepatobiliary
Pancreatic Surgery and
Transplantation, Department of
Surgery, Graduate School of
Medicine, Kyoto University, Japan

Dr. Hatano graduated from Faculty of Medicine, Kyoto University in 1989.
He entered Graduate School of Medicine, Kyoto University in 1994. During this
period, he had been in charge of microscopic anastomosis of hepatic artery in
pediatric living related liver transplantation. He had Ph Doctoral Degree in 1997.
He continued the research concerning signal transduction in hepatocyte apop-
tosis in University of North Carolina at Chapel Hill under Professor David A
Brenner from 1998 to 2000. He became Assistant Professor in Department of
Gastroenterological Surgery, in 2002. In 2014, he became associate professor in
Division of Hepatobiliary Pancreatic Surgery and Transplantation, Department
of Surgery, Graduate School of Medicine, Kyoto University. He was also Visiting
Professor of Department of Digestive Surgery & Transplantation, University
Hospital of Hautepierre, Strasbourg, France.

Dr. Hatano has been enthusiastic in extending the indication of hepatic
surgery. To cure the patients with advanced hepatobiliary cancer, he has been
making an effort to reduce the surgical stress by the laparoscopic surgery.
Furthermore, he introduced pre- and post-operative adjuvant therapy for
advanced cancer, resulting that conversion therapy to resection can be possible.
He also served to clarify the role of salvage liver transplantation for HCC patients.
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Prediction of Microvascular Invasion in HCC

Etsuro Hatano, Tsung-Han Wu, Kenya Yamanaka, Satoru Seo, Kojiro Taura,
Kentaro Yasuchika, Hideaki Okajima, Toshimi Kaido, Shinji Uemoto

Department of Surgery, Graduate School of Medicine, Kyoto University,
Kyoto, Japan

Microvascular invasion (mVI) is known to be the risk factor of recurrence
in hepatocellular carcinoma (HCC) and affects treatment option. Several factors
such as tumor size and tumor margin status on image, SUV and TNR from
fluorine-18 fluorodeoxyglucose-positron emission tomography (18F-FDG-PET),
and tumor markers have been proposed to predict mVI of HCC preoperatively.
Among these factors, we had reported 18F-FDG-PET could predict tumor differ-
entiation and prognosis preoperatively. The degree of HCC tumor differentiation
had also been shown to correlate with the incidence of mVI. However, the values
of these factors have not been fully validated. We hereby performed a retro-
spective analysis to validate the power of these preoperative factors to predict
mVI in HCC patients.

Fifteen patients had mVI (mVI+ group) and 64 patients had no evidence of
mVI (mVI-group) on pathological examination. Univariate analysis showed mVI+
group had higher SUV& TNR (5.2 vs.3.8,p=0.02and 1.8 vs. 1.3, p = 0.02, respec-
tively.) and higher portion of non-smooth tumor margin. (87% vs. 27%, p =
0.0001) Tumor markers showed no significant difference. Multivariate analysis
showed only non-smooth tumor margin could predict mVI independently. (Odds
Ratio: 18.3,95% CI: 3.27-102.6, p = 0.0009)

Non-smooth tumor margin on pre-operative image, especially from
EOB-MR], predicts mVI of HCC. The prediction of mVI of HCC might be helpful to
decision making of the following treatment.
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Name Shi-Ming Lin, MD

Position Professor and Deputy Chairman

Institution  Division of Hepatology,
Department of Gastroenterology
and Hepatology Chang-Gung
Memorial Hospital, LinKuo and
Taipei, Taiwan

Shi-Ming Lin studied medicine at National Taiwan University and graduated
in 1982, Following this, he completed a clinical resident training in Veteran
General Hospital Taipei and GI fellowship in Chang-Gung Memorial Hospital-
Taipei and Linkuo. Dr. Lin is currently a Professor since 2007 and a deputy
chairman at the Department of Gastroenterology and Hepatology, Chang Gung
University since 2014.

Dr. Lin is one of the pioneers of RFA for liver tumors in Taiwan. Dr. Lin has
published 106 papers in international and domestic scientific journals including
Gastroenterolgy, Hepatology, Gut, Journal of Hepatology, Cancer, and British
Journal of Surgery. Dr. Lin has 4 papers (published in Hepatology 1999 and
Gastroenterology 2004, Gut 2005 and ] Hepato 2007) ranked as the highly cited
papers. Dr. Lin has given 110 invited lectures in the area of his expertise on occa-
sions to international audiences including APASL (2006, 2008-9, 2012, 2013),
APDW (2007, 09), Annual Microwave Surg Meeting Jpn (2008, 09), Kobe HCC
symposium (2009), APPLE (2010-2014), 2013 Korea-Japan Image-guide Tumor
Ablation Meeting, Japan JSH 2012, HK IDD 2011, HK Interventional Radiology
Symposium 2009, South East Asian Nations conference (2008, 2010, 2012), and
Singapore GI Annual Meeting 2009, Asian Congress of Tumor Ablation (ACTA)
2014, 4th International Kyoto Liver Cancer Symposium 2014, Mongolia DDW
2014, The Hepatic Oncology Multi-disciplinary Approach Symposium (TOMAS),
Kuala Lumpur, Malaysia 2014, and Taiwan-France HCC symposium 2014. Dr. Lin
is serving as a journal referee of many peer-review journals including Gastroen-
terology, Hepatology, Gut, ] Hepatol, Ann Surg, et al.

His research interestinclude diagnosis and treatment of hepatoma and anti-
viral therapies for hepatitis B and C.
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RFA with Multiple Electrodes for HCC >3 cm: Uni-Polar
versus Bipolar Electrodes

Shi-Ming Lin

Division of Hepatology, Department of Gastroenterology and
Hepatology, Chang-Gung Memorial Hospital, LinKuo and Taipei, Taiwan

Current RFA devices are effective for HCC <3 cm. Recently, application of a
switching RF controller (SWC-RFA) with placement of 2-3 unipolar or bipolar
RF electrodes has been reported to create a larger ablation in a shorter time.
Very limited but promising preliminary results have been reported.

In our center, we enrolled 70 patients with at least one index HCC tumor
>3.0 cm (between 1 January 2009 and 31 December 2011) treated with SWC-RFA
with 2-3 RF electrodes. 53 (75.7%) patients had 58 index tumors of medium size
(3.1-5 cm), and the remaining patients had 17 large tumors (5.1-7.0 cm). The
mean diameters of the index tumors in medium size and large size groups were
3.7+ 0.5 cm and 5.7 + 0.6 cm, respectively. The rates of complete ablation after
first session were 79.3% (46/58) and 82.4% (14/17), respectively. After an addi-
tional 1-2 RFA sessions, the rate of primary technique effectiveness (PTE) were
91.4% (medium-size tumors) and 94.1% (large tumors), respectively. After a
mean follow-up of 21.0 + 10.2 months, 12 (18.8%) patients exhibited local tumor
progression (LTP) and 10 (14.3%) patients died. Estimated cumulative overall
survival rates and LTP rates were 93.9% and 84.6% (1 year), 81.3% and 10.7%
(2 years),and 17.2% and 32.8% (3 years), respectively. Comparing conventional
RFA with single RF electrode and sequential ablation, the reported rate of
complete ablation was 53-61% in medium-sized HCC and 20-45% in large HCC.
Seror et al used SWC-RFA and showed 81% of complete ablation for HCC >5 cm
and Lee etal showed 97% in HCC of 3.1-5 cm. Therefore, SWC-RFA with 2-3 elec-
trodes achieved a high rate (>90%) of complete ablation for medium size and
large HCC.

Moreover, SWC-RFA with multiple bipolar RF electrodes could create a
larger coagulation necrosis by enabling placement of RFA electrodes with inter-
electrode distances as great as 3 cm. This method may reduce the risk of tumor
spreading in small HCC, since this technique permits the use of no-touch RFA for
tumors <3 cm. We have analyzed our HCC patients undergoing SWC RFA between
December 2008 and March 2014. For HCC <3 cm, comparing uni-polar (158
patients) with bipolar RFA (57 patients), the complete ablation after one session
and PTE were 88.9% vs. 93.8%, PTE were 100% vs. 100% (P=NS); 3-year OS
were 100% vs. 93.8% (p = 0.54); LTP at 2-years were 27.1% vs. 0% (non-touch
method) (p=0.054). For HCC of 3.1-5 cm and HCC >5 cm, no significant difference
were encountered between both groups in terms of complete ablation, PTE,
overall survival and LTP. Long-term follow up and larger sample size especially
in SWC-RFA with bipolar electrodes would be required to elucidate the benefit
of SWC-RFA with mono-polar and bi-polar electrodes.
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Riccardo Lencioni, MD, FSIR, EBIR, is board certified in Radiology and
Gastroenterology. He is Professor and Director of Diagnostic Imaging and Inter-
vention at Pisa University School of Medicine in Pisa, Italy.

Professor Lencioni is one of the world’s foremost interventional oncology
specialists, known especially for his highly influential work in liver cancer. He has
been a leading member of several expert panels developing recommendations
for research and clinical management of hepatocellular carcinoma. He has
co-authored the white papers Design and Endpoints in Clinical Trials in Hepatocel-
lular Carcinoma (2008), Modified RECIST (mRECIST) Assessment for Hepatocel-
lularCarcinoma(2010),and EASL-EORTC Clinical Practice Guidelines: Management
of Hepatocellular Carcinoma (2012).

Riccardo Lencioni is the Chairman of the World Conference on Interven-
tional Oncology. He is a co-Founder of the International Liver Cancer Association,
in which he also acts as the Executive Secretary. He is an Associate Editor of the
journal Liver Cancer and serves as an editorial board member or reviewer for
several other titles.

Riccardo Lencioni has published 182 articles in peer-reviewed interna-
tional journals indexed in PubMed and numerous chapters in textbooks of inter-
ventional radiology, gastroenterology, oncology and surgery. In addition, he has
been the editor of nine books. According to the SCOPUS database, citations of his
publications currently number in excess of 13,000 with an h index of 53. Riccardo
Lencioni has been an invited or honorary lecturer at more than 450 international
meetings or conferences.
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Despite the implementation of surveillance programs of at-risk popula-
tions, the majority of Western patients with HCC are diagnosed late, when
curative treatments - including liver transplantation, hepatic resection, and
image-guided ablation - cannot be applied. TACE is the most widely used
treatment for HCC patients unsuitable for radical therapies. Randomized
controlled trials and meta-analyses have shown that TACE improves survival
with respect to best supportive care, extending the median survival from 16 to
19-20 months. As a result, TACE has been recommended as the standard of care
for the treatment of unresectable, large or multinodular noninvasive tumors
isolated to the liver, in patients with compensated cirrhosis. Distinct technical
advances in the performance of TACE and improved patient selection and
management took place since the completion of these studies. Several recent
investigations have suggested that an optimized TACE protocol may be offer
substantially longer median survival. An open issue in the management of
TACE-treated patients is the assessment of tumor response and the criteria for
treatment discontinuation. It has been suggested that TACE should be discon-
tinued in patients in whom an objective response in the treated tumor has not
been achieved after two treatment cycles. While patients who present or
develop extrahepatic spread are considered for systemic therapy with sorafenib,
the management of those with locally-advanced disease is more controversial,
especially given the data reported by multiple centers for radioembolization
with Y90. Unfortunately, the clinical trials completed so far failed to provide
evidence of unequivocal benefit associated with the concurrent use of loco-
regional and systemic therapies. The next few years will yield important infor-
mation as results from the on-going phase Il trials further define the role of
novel treatment options in HCC clinical management.
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