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OP01-01YI Hepatitis B virus integration promotes large structural 
rearrangements and genomic instability in hepatocellular carcinomas

Camille Peneau1 2, Sandrine Imbeaud1 2, Tiziana La Bella1 2, Jessica Zucman-Rossi1 2 3
1Centre de Recherche des Cordeliers, Sorbonne Universites, Inserm, UMRS-1138, PARIS, France, 
2Functional Genomics of Solid Tumors, USPC, Universite Paris Descartes, Universite Paris Diderot, 
Universite Paris 13, Labex Immuno-Oncology, equipe labellisee Ligue Contre le Cancer, PARIS, France, 
3European Hospital Georges Pompidou, AP-HP, PARIS, France 
Email: camille.peneau@inserm.fr

Background and aims: Hepatitis B virus (HBV) infection is the leading cause of hepatocellular 
carcinoma (HCC) occurrence worldwide, and not only in the setting of cirrhosis, underlying that the virus 
has its own oncogenic properties. HBV is a 3.2 kb enveloped DNA virus infecting hepatocytes that could 
integrate in human genome at the early steps of infection. Next-generation sequencing data enabled to 
describe HBV integration as a cancer driver alteration in large cohorts of HCC from Asian patients by 
identifying cancer-related genes as recurrent integration sites. However, the precise mechanism of 
integration and how it triggers or derives from chromosomal instability remain unclear. Our project uses 
a multi-omics approach in order to decipher the landscape and the chronology of HBV-related insertional 
mutagenesis in HCC and non-tumor liver tissues from European and African patients.
Method: The presence of HBV DNA was screened by quantitative PCR in tumor and non-tumor liver 
tissues from 1128 patients (97% with a European or African origin), we selected 220 HCC and their 
normal liver counterparts from 180 HBV-positive patients to perform viral capture. A selection of HCC 
samples (130 HBV-positive and 135 HBV-negative) were also sequenced with Whole Genome 
Sequencing (short-read or long-read) or Whole Exome Sequencing and RNA Sequencing.
Results: We identified 180 patients whose liver tissues were highly positive for HBV DNA and in most 
of the cases, several viral DNA forms were coexisting in the liver. 493 integration events were classified 
as clonal or sub-clonal, among 182 samples, and 97% of these events were observed in tumors. The 
only recurrent integration site observed among tumors was the TERT promoter region (in 46 tumors), 
but HBV insertions were also frequently found in centromeric and telomeric regions (respectively in 12 
and 28 tumors). Moreover 74% of the HBV-integrated tumors had more than one clonal or sub-clonal 
insertion site. In-silico reconstruction of integrated sequences revealed the existence of frequent 
structural rearrangements in the viral sequence as in the human genome around the insertion 
breakpoints. These rearrangements were associated with copy-number variations at integration sites, 
including frequent deletions of tumor-suppressor genes such as TP53 and/or amplification of oncogenes 
such as TERT.
Conclusion: This study described HBV integrated sequences and episomal DNA in HBV-related HCC 
from European and African populations. Our data suggest that HBV integration plays a key role in HCC 
progression by promoting large structural rearrangements and chromosomal instability. The 
characterization of these rearrangements according to the genetic and clinical features of the patients 
will help to define groups of HBV-infected patients with an increased risk to develop HCC.

Figure:
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OP01-02YI Deleting in vivo beta-catenin degradation domain in mouse 
hepatocytes drives hepatocellular carcinoma or mesenchymal 
hepatoblastoma similarly to Apc loss-of-function

Robin LOESCH1, Stefano Caruso1, Angelique Gougelet1, Cecile Godard1, Jessica Zucman-Rossi1, 
Sabine Colnot1
1Centre de Recherche des Cordeliers, Paris, France 
Email: robin.loesch@inserm.fr
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Background and aims: One-third of hepatocellular carcinomas (HCCs) have mutations that activate 
the beta-catenin pathway. Most of these are gain-of-function (GOF) mutations in CTNNB1, encoding 
the beta-catenin. Surprisingly, it was found that constitutive activation of beta-catenin using deletion of 
its regulatory domain in exon 3 (Ctnnb1-AEx3) by Crelox strategy was not sufficient to promote hepatic 
tumorigenesis by itself (Harada, Cancer Res 2002). However, we developed Crelox genetic mouse 
model using Apc loss-of-functions (LOF) to generate beta-catenin activated tumours (Colnot, PNAS 
2004). Considering the above and the low prevalence of APC mutations in human HCCs we aimed to 
generate hepatic tumours through CTNNB1 exon 3 deletion (Ctnnb1-Ex3lox/lox mouse model) and to 
compare them to hepatic tumours generated via Apc LOF (ApcLox/Lox mouse model).

Method: We used hepatic-specific and inducible ApcLox/Lox and Ctnnb1-Ex3lox/lox mouse models as well 
as a hepatic-specific in vivo CRISPR/Cas9 approach using AAV vectors to generate hepatic tumours 
harbouring activation of the p-catenin pathway through GOF of Ctnnb1 or LOF of Apc (Apdko). Tumours 
generated by the Crelox and CRISPR/Cas9 models were analysed phenotypically using DNA 
sequencing and immunohistochemistry. Crelox-engineered tumours from each model were selected for 
RNA-sequencing analysis. Mouse RNAseq data were compared to RNAseq data from 72 human 
samples (including normal tissues, HCCs and hepatoblastomas) in an integrative analysis.

Results: Unlike what was previously reported, deletion of Ctnnb1-exon3 in mouse hepatocytes led to 
liver carcinogenesis by itself. Generated tumours, either Ctnnb1-AEx3 or Apcko, are indistinguishable 
depending on the mutation. Both Ctnnb1-Ex3lox/lox and ApcLox/Lox mouse models induced two 
phenotypically different tumours, either differentiated or undifferentiated. Integrative analysis of human 
and mouse tumours showed that mouse differentiated tumours are close to well differentiated, beta- 
catenin activated, HCCs while undifferentiated ones are closer to human mesenchymal 
hepatoblastomas, also characterized by their activation of the beta-catenin signalling.

Conclusion: Contrary to popular belief, constitutive activation of beta-catenin through deletion of its 
regulatory domain in adult mouse liver drives HCC or hepatoblastoma similarly to Apc LOF. Moreover, 
CRISPR approach are now easily available for rapid combination with existing mouse models.

Liver Cancer Summit, 6-8 February 2020, Prague, Czech Republic 12

mailto:robin.loesch@inserm.fr


А Р.

Figure:

0°EASL
The Home of Hepatology

Liver Cancer Summit, 6-8 February 2020, Prague, Czech Republic 13



OP02-01 FIGHT-202: a phase 2 study of pemigatinib in patients (pts) 
with previously treated locally advanced or metastatic 
cholangiocarcinoma (CCA)
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Background and aims: Fibroblast growth factor receptor (FGFR) 2 alterations are implicated in 
cholangiocarcinoma (CCA). Pemigatinib is a selective, potent, oral FGFR1, 2, and 3 inhibitor. We 
present data from a phase 2, open label, single arm study of pemigatinib in patients with previously 
treated locally advanced or metastatic CCA (NCT02924376).

Method: Eligible adults had disease progression after at least 1 prior treatment and documented 
FGF/FGFR gene status. Patients assigned to cohorts A (FGFR2 gene rearrangements/fusions), B (other 
FGF/FGFR gene alterations), or C (no FGF/FGFR gene alterations) received oral pemigatinib 13.5 mg 
QD (21-day cycle; 2 weeks on, 1 week off) until disease progression/unacceptable toxicity. Primary 
endpoint was centrally confirmed objective response rate (ORR; cohort A); secondary endpoints were 
ORR (cohorts B, A + B, and C); duration of response (DOR), disease control rate (DCR), progression- 
free survival (PFS), overall survival (OS), and safety.

Results: At data cutoff (Mar 22, 2019), 146 patients were enrolled (cohort A, n = 107; B, n = 20; C, n = 
18; 1 patient undetermined). Median (range) age was 59 (26-78) years; 61% and 39% had 1 and at 
least 2 prior therapies, respectively. Fewer patients discontinued therapy in cohort A (71%) vs B and C 
(each 100%), mainly for progressive disease (53%, 75%, and 67%, respectively). ORR in cohort A was 
35.5% (95% CI, 26.5%-45.4%), with 3 complete responses; median DOR was 7.5 (95% CI, 5.7-14.5) 
months, DCR was 82% (95% CI, 74%-89%), median PFS and median OS were 6.9 (95% CI, 6.2-9.6) 
and 21.1 (14.8-not reached) months (OS not mature at cutoff). In cohorts B and C, no patient achieved 
a response. Overall, most common adverse events (AEs) were hyperphosphatemia (60%; grade 3-4, 
0%), alopecia (49%; 0%), diarrhea (47%; 3%), fatigue (42%; 5%), nail toxicities (42%; 2%), and 
dysgeusia (40%; 0%). Hyperphosphatemia was managed with diet modifications, phosphate binders, if 
needed; diuretics or dose reductions/interruptions. Discontinuation, dose reduction and interruption due 
to AEs occurred in 9%, 14% and 42% of patients, respectively.

Conclusion: These data support pemigatinib as a potential treatment option for previously treated 
patients with CCA harboring FGFR2 gene rearrangements/fusions.
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fluorodeoxyglucose uptake in positron emission tomography scans
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Background and aims: Although [18F]fluorodeoxyglucose (FDG) uptake during positron emission 
tomography (PET) predicts poor outcome in patients with hepatocellular carcinoma (HCC), biologic 
basis and potential targetability for the FDG-uptake lesions is not fully understood.

Method: We used mRNA sequencing, whole exome sequencing, and copy number variation data 
obtained from 117 in-house HCC patients who underwent FDG-PET/CT followed by tumor resection to 
explore genomic and molecular surrogates for tumors with hypermetabolic uptake. Based on the visual 
grading system, all patients were divided into the two groups: FDG-avid (n=57, 48.7%) and FDG-nonavid 
groups (n=60, 51.3%).

Results: The FDG-avid group had larger tumors, and higher prevalence of vascular invasion and 
elevated serum AFP (>200 ng/mL) than the FDG-nonavid set (ps<0.05). Patients with hypermetabolic 
HCC showed significantly worse disease-free survival after resection than the counterparts (p<0.05). 
Single sample gene set enrichment analysis (ssGSEA) revealed functional differences between the two 
groups of subjects: glycolysis, cell-cycle related and MTORC signaling pathways were enriched in the 
FDG-avid set. The higher frequencies of somatic mutations in genes related to the corresponding 
pathways were consistently observed in the FDG-avid group. Positive FDG uptake was also significantly 
associated with higher levels of recurrent copy number changes. When we developed and validated a 
'nucleogenomic signature' that consisted of the top 100 genes upregulated in hypermetabolic HCCs, a 
subset of patients with the curated gene set showed worse survival outcomes in the two public datasets 
(TCGA and RIKEN).

Conclusion: Our high-throughput radiogenomic analysis indicates that both mTOR and cell-cycle 
signaling pathways are more likely altered in the highly relapsable HCCs with FDG accumulates. The 
metabolic phenotype of HCC can serve as an imaging surrogate for risk stratification and tailored 
treatment in the diseased patients.
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OP02-03 Efficacy and safety of atezolizumab + bevacizumab vs 
sorafenib in Chinese patients with unresectable HCC in the phase III 
IMbrave150 study

Shukui Qin1, Zhenqqanq Ren2, Yinhsun Feng3, Thomas Yau4, Baocheng Wang5, Haitao Zhao6, 
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Background and aims: In the global IMbrave150 study, atezolizumab (atezo) + bevacizumab (bev) 
demonstrated a significant improvement vs sorafenib (sor) for OS and independent review facility (IRF)- 
assessed PFS per RECIST 1.1 in patients (pts) with unresectable HCC who had not received prior 
systemic therapy (tx) (Cheng ESMO Asia 2019). We report results in Chinese pts from the IMbrave150 
global and China extension cohorts.

Method: Systemic tx-naive pts with unresectable HCC were randomized 2:1 to receive atezo 1200mg 
IV q3w + bev 15mg/kg IV q3w or sor 400mg bid until unacceptable toxicity or loss of clinical benefit. Co
primary endpoints were OS and IRF-assessed PFS per RECIST 1.1. Key secondary endpoints included 
IRF-objective response rates (ORR) per RECIST 1.1 and IRF-ORR per HCC modified (m)RECIST.

Results: Of 194 Chinese pts (137, global; 57, extension), 133 were randomized to atezo+bev and 61 
to sor tx. Baseline demographics were balanced between tx arms. Chinese pts had higher rates of HBV, 
BCLC Stage C, macrovascular invasion and/or extrahepatic spread, and a-fetoprotein >400 ng/mL vs 
global pts. At a median follow-up of 7.2 mo for atezo+bev and 5.6 mo for sor, the OS stratified HR was 
0.44 (95% CI 0.25-0.76) (Figure). The PFS stratified HR was 0.60 (95% CI 0.40-0.90); the median PFS 
was 5.7 mo with atezo+bev and 3.2 mo with sor. ORR was 25% vs 7% per IRF RECIST 1.1 and 30% 
vs 9% per IRF HCC mRECIST for atezo+bev vs sor, respectively. Atezo+bev delayed time to 
deterioration of pt-reported quality of life vs sor. Median tx duration was 6.0 mo for atezo, 5.5 mo for bev 
and 2.8 mo for sor. Gr 3/4 AEs occurred in 59% of 132 atezo+bev-treated and 47% of 58 sor-treated 
pts; gr 5 AEs occurred in 2% and 3%, respectively. AEs led to withdrawal from all tx components in 2% 
of both arms.

Conclusion: In Chinese pts with unresectable HCC who had not had prior systemic tx, clinically 
meaningful improvements in OS and PFS were seen with atezo+bev vs sor despite generally increased 
negative prognostic factors vs the global pts. Overall, these data were consistent with the global results. 
Atezo+bev was generally well-tolerated with manageable toxicities and the safety profile was consistent 
with the known risks of the individual study tx and underlying disease. Atezo+bev may be a practice- 
changing tx for Chinese HCC pts.
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P01-01YI Clinical strategy of diagnosing patients with hepatocellular 
carcinoma based on latent transforming growth factor-beta binding 
protein 1
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Background and aims: Hepatocellular carcinoma (HCC) is the leading cause of cancer related death 
worldwide. The latent transforming growth factor-beta binding protein 1 (LTBP-1) is a secreted protein 
and considers as a part of the extracellular matrix (ECM). LTBP-1 targets transforming growth factor- 
beta 1 (TGF- в 1) and localizes it to ECM by interacting with integrin and fibronectin. Previous studies 
showed that the immunohistochemistry staining of LTBP-1 was extremely strong in the tumor stroma 
of malignant mesothelioma, pancreatic ductal adenocarcinoma and ovarian carcinoma. The current 
study aimed to evaluate the diagnostic role of LTBP-1 as a biomarker to distinguish HCC from patients 
with liver cirrhosis.

Method: The current study was conducted as a cross-sectional and case-control based study. It was 
approved by the Institutional Review Board National Liver Institute (IRB number 00003413). The 
current study included 90 individuals; 40 HCC patients (11 female and 29 males with the mean age of 
53 years), 30 patients with cirrhosis (7 female and 23 males with the mean age of 54 years), and 20 
healthy volunteers as a control group (1 female and 19 males with the mean age of 49 years). The 
serum level of LTBP-1 was measured by enzyme-linked immunosorbent assay (ELISA).

Results: The LTBP-1 level was significantly higher in HCC patients than healthy and patients with 
cirrhosis. Furthermore, there was a significant (p<0.001) association between the level of LTBP-1 and 
CLIP and BCLC in HCC patients. Moreover, LTBP-1 levels were significantly (p=0.01) associated to 
child pugh grade in patients with cirrhosis and HCC. ROC curve analyses revealed that LTBP-1 
showed a better diagnostic performance (AUC=0.970, Sensitivity: 82.50%, Specificity: 96.67%, PPV: 
97.06%, NPV: 80.56%) in distinguishing HCC from cirrhosis patients, compared to AFP (AUC=0.810, 
Sensitivity: 62.50%, Specificity: 93.33%, PPV: 92.59%, NPV: 65.12%). the level of LTBP-1 in HCC 
patients was significantly (p<0.001) associated with CLIP score. AFP was not significantly (p=0.098) 
associated with CLIP score. Concerning to BCLC, There was a significant (p<0.001) association 
between the serum level of LTBP- 1 and BCLC score in HCC patients. The LTBP-1 level was 
gradually increased with the progress in BCLC score, where, the level was 46.8 in score 4 against 
26.6 in score 0.

Conclusion: The serum levels of LTBP-1 exhibited gradually increased trend in healthy individuals, 
liver cirrhosis and HCC patients. Serum LTBP-1 might be a potential serum marker to discriminate 
HCC from liver cirrhosis patients due to its high sensitivity and specificity, compared to AFP. LTBP-1 
might be a promising diagnostic biomarker for HCC although; we recommended that future studies on 
large number of patients are required to validate these results.
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P01-02 Radiological and pathological characteristics associated with 
aggressive intrasegmental recurrence of hepatocellular carcinoma after 
radiofrequency ablation
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Background and aims: Aggressive intrasegmental recurrence (AIR) is a severe form of local 
recurrence occurring after a successful HCC treatment by radiofrequency ablation (RFA). It is defined 
by the simultaneous development of multiple recurrent nodules (at least 3) or by a diffuse infiltrative 
mass accompanied by a tumor thrombus, in the treated segment. We aimed to identify in this 
retrospective study radiological and/or histological characteristics predictive for this recurrence. 
Method: We retrospectively included all patients referred to our institution for a first treatment of HCC 
by RFA from january 2007 to december 2017, and selected among them patients with both initial HCC 
tumor biopsy and standard triphasic cross-sectional imaging available. Baseline clinical and biological 
features were recorded, all pretherapeutic imaging studies were reviewed and the following parameters 
were assessed: size, number of nodule, tumor margins, peri-vascular location, tumor capsule, 
peritumoral arterioportal shunt, atypical enhancement characteristics. Biopsy samples have been 
reassessed for histological subtyping, Edmondson score, and immunohistochemical expression of 
biliary markers (EpCAM and/or CK19) and endothelial-specific-molecule-1 (ESM-1). Follow-up imaging 
was reviewed and the first recurrence was considered as the primary endpoint, classified as non- 
aggressive local recurrence, aggressive intra-segmental recurrence or intrahepatic distant recurrence. 
Results: Among 611 naive patients treated by RFA, 212 were included (168 men; mean: 67.1 yrs [40
87]; 181 cirrhosis, 142 BCLC0/A). The mean tumor size was 28.6 mm [9-90]. Mean follow-up was 28 
months [0-116]. AIR occurred in 21/212 patients (10%) within a median delay of 14 months [1-43] after 
successful ablation. Twelve of 21 (57%) patients with AIR and 58 out of 191 (30%) patients without AIR 
died during follow up died during follow-up (log-rank test, p=0.0001). In univariate analysis, 
characteristics associated with AIR were: non smooth tumor margin (HR:4.8 [2.03 ;11.31], p=0.0003), 
histological massive macro-trabecular subtype (HR:6.14 [2.53 ;14.88], p=0.00005) and ESM-1 
expression (HR:3.11 [1.28 ;7.54], p=0.01). Multivariate analysis showed that non smooth tumor margins 
(HR:3.7 [1.57 ;9.06], p=0.002) observed in 45/212 patients (21%) and macro-trabecular massive 
histological subtype (HR:3.8 [2,47 ;10], p=0.005) observed in 25/212 patients (12%) were independently 
related to a higher risk of AIR occurrence.
Conclusion: AIR was associated with 2 baseline radiological and histological features: non 
smooth borders and macro-trabecular massive subtype. Given the strong impact of AIR on survival, we 
suggest that these features would be useful to stratify therapeutic strategy.
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Background and aims: Hepatocellular Carcinoma (HCC) is the most serious complication in the 
cirrhotic. HCC is believed to be the 2nd cause of cancer deaths around the globe even in the presence 
of different treatment modalities. We aimed to determine the most common presentation of HCC and 
the presence of portal vein thrombosis in different age groups among our Pakistani population

Method: A cross-sectional study was conducted in the Asian Institute of Medical Sciences, Hyderabad, 
Pakistan. Data was collected after the consensual agreement of 242 patients. Diagnosis of HCC was 
based on CT scan or ultrasound combined with Alpha-fetoprotein (AFP) level. Parameters included were 
age, Barcelona Clinic of Liver Cancer (BCLC) class, Child-Pugh Class (CTP), AFP, absence or presence 
of Portal Vein Thrombosis (PVT) and others.

Results: A total of 242 patients with mean age of 55 years included, 198 (81%) were male. The most 
common aetiology remained same as HCV in 170 (70%), followed by HBV 28 (11.5%) and Alcohol 18 
(7.4%). Most of the patients presented late with BCLC-D (49.2%), followed by BCLC-C and BCLC-B 
(33.4% and 13.4% respectively), while BCLC-A was only 3.3%. CTP-B was the most common class 
presented in 108 (43.7%) followed by CTP-C (35.1%) and CTP-A (20.2%).
PVT was found in total 134 (54.3%) patients, it was present in 16 out of 20 patients(80%) of age between 
21 to 40, while 36 out of 73 patients (49.3%) of 5th decade, and 3 out of 5 (60%) in patients of more than 
80 years of age.

Conclusion: HCV Cirrhosis is the main cause of HCC in our region. PVT was significantly common and 
observed in younger population presented with HCC. A Large number of population with CLD presented 
late with advanced disease and the major reason was the lake of knowledge and awareness. Delay in 
the diagnosis is the main root of making HCC incurable. There is a crucial need to spread knowledge 
and create medical awareness to diagnose HCC at an early stage.
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P01-04 Randomized, open label, perioperative phase 2 study evaluating 
nivolumab alone or nivolumab plus ipilimumab in patients with 
resectableHCC
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Background and aims: In HCC, surgical resection is associated with high recurrence rates, and no 
effective neoadjuvant or adjuvant therapies currently exist. Immunotherapy using anti-PD-1 antibodies 
has shown promised but limited increase in survival in advanced disease. To maximize the benefit, we 
are studying the efficacy and safety of anti-PD-1 (nivolumab) and anti-CTLA-4 (ipilimumab) antibodies 
against HCC for resectable HCC.

Method: This is a randomized phase II trial of nivolumab (Arm A) or nivolumab + ipilimumab (Arm B) as 
pre-operative treatment for patients (pts) with HCC who are eligible for surgical resection. Pts are given 
nivolumab 240 mg every 2 weeks (wks) for a total of 6 wks. Pt in Arm B are treated concurrently with 
ipilimumab 1 mg/kg every 6 wks. Surgical resection occurs within 4 wks after last cycle of therapy. Pts 
continue adjuvant immunotherapy for up to 2 years after resection. The primary objective is the 
safety/tolerability of nivolumab +/- ipilimumab. Secondary objectives include overall response rate, 
complete response rate and time to progression. Exploratory objectives include evaluating the pre- and 
post-treatment immunological changes in tumor tissues and peripheral blood.
Results: Twenty-six patients were enrolled at the time of this interim analysis, of which 20 have 
evaluable data.Most pts (55%) were between 60-70yo and male (75%).Seven pts were HCV-positive, 7 
had HBV and 6 had no hepatitis. 20 patients proceeded with resection as planned but surgery was 
aborted for 3 patients (1 for frozen abdomen and 2 development of contralateral liver nodule). Three are 
still receiving preoperative therapy. Pathologic complete response (pCR) was observed in 5/20 
evaluable patients -  2 in Arm A and 3 Arm B (25% pCR rate). Five patients in Arm B and 1 in Arm A 
experienced grade 3 or higher toxicity prior to surgery. No grade 4 or higher toxicity were observed. 
Conclusion: We report a pCR rate of 25% for resectable HCC after preoperative immunotherapy in a 
randomized phase II pilot trial. Treatment was safe and surgical resection was not delayed. The study 
is ongoing. These promising results may contribute to a paradigm shift in the perioperative treatment of 
resectable HCC.
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Figure:

Figure 1. Trial Design

Resectable HCC (n=30, 1:1 randomization Arms A and B)
Study, weeks
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Post-operative
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Surveillance every 12 weeks until recurrence

Figure 2. Pre-and post-treatment analysis of tumor-infiltrating 
cells in the tumor microenviromment
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Figure 3. Comparison between the frequency of Teff clusters in the 
Pre-treatment samples from responders compared to the cluster 
frequency of Pre-treatment samples from non-responders

15

ю
G
О
О 1 ° '

>ч
ос
ф
3
сго

CD3+CD8+CD45RO+Eomes+
р = 0.005

I-
15

’d-
О
О
*510

>1
о
с<и
□
С7Ф

CD3+CD8+CD45RO+Eomes+ 
CD57+CD38Low

р = 0.004 
I-------------------------- 1

Ж
с<Г

< ?

Ж

Liver Cancer Summit, 6-8 February 2020, Prague, Czech Republic 27



P01-05YI Prognostication of hepatocellular carcinoma under Sorafenib: 
External validation of the PROSASH-II model
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Background and aims: Prognostic classifications for patients treated with sorafenib for hepatocellular 
carcinoma (HCC) can be an useful tool to facilitate stratification in trials and inform clinical decision 
making. Very recently, Labeur and colleagues developed the PROSASH-II model, which performed 
better than other existing models in predicting the overall survival (OS) of sorafenib-treated patients. As 
this study included a 4-center training set and a single-center validation, further validation in multicenter 
cohorts are needed to understand the full potential of the PROSASH-II model. Aim of our study was to 
verify the stratification performance of the PROSASH-II and comparing with other existing prognostic 
models.

Method: We analyzed a large retrospective-prospective database gathering the clinical data of 552 
patients from 7 Italian centres, who were prescribed with sorafenib between 2008 (date of licence in 
Italy) and 2017. The PROSASH -II score was calculated as proposed by its creators [(-0.0337 x albumin 
in g/l) + (0.315 x Ln(bilirubin in ^mol/l) + (0.295 x macrovascular invasion, where 0=No and 1=Yes) + 
(0.181 x extrahepatic spread, where 0=No and 1=Yes) + (0.0336 x Largest tumour size in cm) + (0.0703 
x Ln(AFP U/L)). It was subsequently categorized as follows: <-0.0760 (risk group 1), >-0.0760 to <0.355 
(risk group 2), >0.355 to <0.858 (risk group 3) and >0.858 (risk group 4). The performance of the 
PROSASH-II was compared with those of BCLC, ALBI, HAP score and SAP score.

Results: The PROSASH-II stratification significantly discriminated patients, with a median OS of 21.5 
months for risk group 1, 15.3 months for risk group 2, 9.3 months for risk group 3, and 5.9 months for 
risk group 4.Using risk group 1 as a reference, the hazard ratio was 1.52, 2.04, and 3.0 for risk groups 
2,3, and 4, respectively. PROSASH-II showed improved discrimination (C-index 0.61) compared with 
existing prognostic scores (C-index<0.57)

Conclusion: Our results validate the PROSASH-II as an effective prognostic classification model in a 
large Italian population of sorafenib-treated patients. We also confirm a slightly better performance of 
the PROSASH-II compared with the HAP and SAP scores.
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Figure:

Overall survival (months)
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magnetic resonance imaging with Gd-EOB-DTPA in cirrhotic patients: 
Time-dependent effects of dimensional increase and diffusion weighted 
imaging alterations
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Background and aims: HB hypointense-only nodules (HBHONs) are frequently found in cirrhotic 
patients performing magnetic resonance imaging. Some HBHONs can transform into overt 
hepatocellular carcinoma (HCC) overtime. Studies including only de novo HBHON (i.e. which were 
absent at previous MRI examinations) and using rigorous time-dependent analyses are still lacking

Method: We evaluated consecutive patients performing MRI in the surveillance programs of HC due to 
a poor ultrasound visualization of the liver, analyzing only HBHONs appearing during the program 
(availability of a previous MRI performed no more than 6 months before the appearance of HBHONs to 
confirm that the nodule was not previously present). To better define the clinical repercussion of the 
detection of HBHONs, we excluded patients for which this finding would not have altered the clinical 
decision-making process (i.e patients with a concurrent Milan-out HCC at the time of the HBHON 
detection). The time-to-transformation (TTT) to HCC was correlated with the baseline characteristics of 
HBHON and with time-dependent modifications during the follow-up.

Results: Twenty-three patients and 43 nodules were included. After a median follow-up of 31.7 months, 
19 nodules (45.2%) transformed into HCC. The 1-year and 2-year transformation rates were 11.9 and 
31.0%, respectively. The median TTT was 17.8 months (95% CI 15.4-20.2). At the multivariable Cox 
regression with time-dependent covariates, the risk of evolution was 4-time increased after a 
dimensional increase >2mm for the baseline and 5-time increased after the appearance of diffusion- 
weighted imaging (DWI) alterations. The median TTT shortened to 12.1 months (range 3.1-12.1) 
following the appearance of DWI alterations and to 4.9 months (range 3.1-34.3) after the first 
dimensional increase. Diameter of the nodule at its first appearance, previous/concurrent HCC, baseline 
T1 and T2 parameters were no related to an increased risk of transformation.

Conclusion: Examining only de novo HBHON, we provided for the first time relevant information about 
the natural history of these nodules. If confirmed in collaborative studies with larger populations, our 
data would pave the way for important policy-making decisions about the follow-up of HBHONs.
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Background and aims: While prognostic studies usually focus only on the first (or the main) treatment, 
the oncological history of patients with hepatocellular carcinoma (HCC) is characterized by a sequence 
of different treatment approaches. We sought to evaluate the survival benefit of sequential HCC 
therapies using a time varying multivariable survival model applied to a large cohort of HCC patients.

Method: We considered 6191 treatment strategies performed in 2800 HCC patients recorded in a 
prospectively collected multicenter Italian database from 2008 trough 2016.
We carried out a time-varying (TV) survival analysis where the total follow-up time for each patient was 
split into several observations accounting for each treatment procedure where appropriate. Before each 
treatment decision, patients were completely re-staged so that all re-assessed variables (i.e. liver 
function, tumor characteristics, therapy) were studied as TV parameters. A TV multivariable survival 
model was then used to evaluate the survival benefit of each treatment strategy (liver 
transplantation=LT, liver resection=RES, ablation=ABL, intra-arterial therapy = IAT, Sorafenib=SOR) 
over best supportive care (BSC). The survival benefit of HCC treatment was described as hazard ratio 
(HR), 95% confidence interval (CI), using BSC as reference value.

Results: The 6191 treatment strategies were: LT=155, RES = 589; ABL 1728; IAT=2184; SOR=708; 
BSC=827.
In the TV multivariable survival model, treatment strategy showed an independent effect on survival. 
The TV survival benefit of different therapies over BSC was: LT = 0.29 (0.24-0.36); RES =0.30 (0.25
0.36); ABL 0.38 (0.33-0.43); IAT = 0.51 (0.45-0.57); SOR = 0.78 (0.67-0.90).
Other significant variables in the multivariable survival model resulted: female gender, lnAFP (TV 
variable), and Italian Liver Cancer (ITA.LI.CA) stage (TV variable).

Conclusion: We demonstrated a decreasing TV survival benefit from surgical to systemic therapies in 
a large Italian cohort of HCC patients. This TV therapeutic hierarchy was independent from patient, liver 
function, and tumor characteristics.
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Figure:
The concept of “therapeutic hierarchy” is reported in association with the ITA.LI.CA simplified staging 
for treatment allocation derived from the last ITA.LI.CA study.
According to this approach, treatment choice is partially independent from the disease stage. In fact, for 
stages 0 to B2, all therapeutic solutions are available in a hierarchical order (from LT to BSC); for stage 
B3 only LT is contraindicated due to an unacceptable risk of HCC recurrence; for stage C, only systemic 
therapy and BSC are suggested; for stage D, LT and BSC are the only possible therapies.
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P01-08YI Galactose conjugated PPI dendrimers for liver targeting

Mani Bhargava1, Saurabh Bhargava2
1GTB Hospital, India, 2United Institute of Pharmacy, India 
Email: mani gargi16@yahoo.co.in

Background and aims: Cancer therapy needs site-specific drug delivery to the affected cells and 
should avoid affecting the healthy cells. Liver is the prominent organ of the body and has 
Asialoglycoprotein receptor expression.The research aimed to develop and characterize dendrimer 
based drug delivery providing enhanced therapeutic potential of anti-cancer agent (doxorubicin) by 
effective targeting to liver cells.

Method: The 5.0 G Dendrimers were synthesized by divergent method. Ethylene diamine was the core 
material and Acrylonitrile the branching unit. Synthesis was performed on the basis of two stepsie 
Double Michael addition and Catalytic hydrogenation of nitriles to primary amines. The dendrimers were 
confirmed by FTIR, NMR and Mass spectroscopy and then conjugated with galactose. The shape and 
size were characterized by Transmission Electron Microscopy (TEM), drug loading efficiency, In-vitro 
drug release and stability studies. The ex-vivo studies constituted Hemolytic toxicity study. The in-vivo 
studies were performed on albino rats and Pharmakokinetic parameters were studied, also 
Biodistribution Studies were done to access doxorubicin level attained in different organs.

Results: Thus Galactosylated PPI dendrimers showed high doxorubicin loading, sustained release and 
excellent biocompatibility as evident by low hemolytic toxicity. Presence of ligand on dendrimer 
molecule, elevated receptor mediated binding thereby targeting higher concentration of doxorubicin to 
lung. The higher concentration of GPPI-DOX was found to be significant compared to PPI-DOX and 
DOX. Possibly galactose having more affinity towards asialoglycoprotein receptors of liver parenchymal 
cells, more amount of drug had accumulated in liver.

Conclusion: Finally, from the obtained results, it can be concluded that galactose-coated PPI 
dendrimers found to be most suitable for the delivery of Doxorubicin HCl. Galactose conjugation can be 
utilized to not only target asialoglycoprotein receptors of liver, but also to reduce hemolytic toxicity 
associated with the amine terminated PPI dendrimers. Furthermore, this delivery system could reduce 
the drug associated toxic effects by selectively targeting the hepatoma cells. Carbohydrate coated 
dendrimers have proved well their applicability in drug delivery to the liver, especially. The present 
approach can also be modified in future using different sugars other than galactose. The hurdles of 
dendrimer’s toxicities can be best treated with use of such molecular tailoring only in the future.
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P01-09 Major impact of personalised dosimetry using 90Y loaded glass 
microspheres SIRT in HCC: Final overal survival analysis of a 
multicentre randomized phase II study
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Background and aims: 90Y loaded microsphere SIRT (radioembolization) is a treatment option in 
advanced HCC. However, no personalized dosimetric endpoints are currently used. The goal of this 
study was to compare the efficacy of 90Y loaded glass microsphere SIRT in HCC using a standard versus 
a personalized dosimetric approach.
Method: DOSISPHERE-OI was a multicenter, randomized phase 2 trial in unresectable but non 
metastatic HCC patients with at least one tumor >7cm. Treatment arm was randomly assigned (1:1) to 
standard dosimetry arm (SDA), with a goal to deliver 120±20Gy to the treated volume or to personalized 
dosimetry arm (PDA) with a goal to deliver at least 205Gy to the index lesion. The primary endpoint was 
the response rate (RR) of the index lesion according to EASL criteria. Secondary endpoints included 
dose response evaluation, safety and overall survival (OS).
Results: Sixty HCC patients were randomized (PDA 31, SDA 29, intent to treat population-ITTP-), and 
56 treated (28 in each arm, mITT population). Main patients and tumor characteristics were, in the PDA 
vs the SDA : BCLC C 87% vs 89% (ns), portal vein invasion 64.5% vs 72.4% (ns) and mean tumor size 
10.4±2.6cm vs 10.9±3.1cm (ns). RR was significantly increased in the PDA versus the SDA, in the ITTP, 
respectively 64.5% versus 31% (p=0.0095) as in the mITTP respectively 71.4% versus 35.7% 
(p=0.0074). Median OS was significantly increased in the PDA versus the SDA, in the ITTP, respectively 
26.7m (CI 95%:11.7-NR) versus 10.6m (CI 95%:6-16.8), p=0.0096, HR=0.421 (95%CI:0.215-0.826), 
p=0.0119, as in the mITT population, respectively 26.7m (CI 95%:11.6- NR) versus 10.7m (CI 95%:6.0- 
14.8), p=0.006. Median OS was 26.7m (CI 95%:13.5-NR) versus 6.0m (CI 95%:3.8-14.9) for the patients 
who received a tumor dose >205 Gy or <205 Gy respectively, p=0.0106, HR=0.336 (95%CI:0.154- 
0.735), p=0.0063. Treatment-related clinically relevant hepatic >grade 3 AEs were observed in 5.7% 
and 14.2% of the patients of the PDA and SDA arms, respectively, (p=ns).
Conclusion: MAA SPECT/CT based personalized dosimetry is safe and dramatically increased RR and
OS of HCC patients. These results question the interpretation of all phase 3 trials of SIRT designed 
without personalized dosimetry in HCC.

Figure:
Overall Survival

ITT popu la tion m ITT popu la tion A ccord ing  to  TD (>205 Gy vs <205Gy)
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Background and aims: Cancer is the uncontrollable growth of cells which are devoid of apoptosis. The 
project aimed to develop Ligand mediated tumor targeting via carrier systems. Multiwalled carbon 
nanotubes(MWCNTs) were selected for mitochondrial targeting as it has Central role in Apoptosis, there 
are Multiple activation pathways and the tumour growth depends on energy & availability of 
mitochondriotropics. Rhodamine-123 is shown to be rapidly taken up by mitochondria in living cells and 
serves a triple purpose. MWCNTs are the choice of delivery system as it directly enters into the cell 
without passing through endo-lysosomes, have large inner volume, have distinct inner and outer 
surfaces & have ability to enter cell by spontaneous mechanism. Thus, proposed work envisages 
Rhodamine-123 conjugated Paclitaxel loaded functionalized-CNTs to provide an enhanced cell 
permeation and mitochondrial in order to enhance mitochondrial availability of Paclitaxel.

Method: Raw MWCNT were procured and were purified, oxidized & then conjugated with rhodamine- 
123 by carbodimide method. MWCNT’s were characterized in-vitro for shape & size by Scanning(SEM)
& Transmission Electron Microscopy(TEM), FTIR analysis, X-ray diffraction and zeta potential 
determined. Stability studies were performed at exaggerated conditions along with Hemolytic Toxicity 
Study. Cell Cytotoxicity Study-MTT Assay was done using Hela cell lines. Mitochondrial localization was 
determined by CLSM study. In-vivo study comprised of determining distribution of drug in various organs 
by fluorescence microscopy.

Results: The CNTs showed high paclitaxel loading, sustained release, and excellent biocompatibility 
as evident by in-vitro drug release and low hemolytic toxicity. MTT assay against HeLa cell lines 
suggested the potential anticancer activity of developed system. Confocal microscopic study suggested 
that mitochondrial specific localization of Rhodamine-123 conjugated MWCNTs in HeLa cells.

Conclusion: Thus, we concluded that Rhodamine-123 conjugated Paclitaxel loaded f-CNTs system 
have potential to provide an enhanced cell permeation and mitochondrial localization for effective tumour 
chemotherapy.
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P01-12YI Hepatic uptake index in the hepatobiliary phase of Gd-EOB- 
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Background and aims:
Recent evidence suggests that gadolinium-ethoxybenzyl-diethylenetriamine penta-acetic acid- 
enhanced magnetic resonance imaging (Gd-EOB-DTPA MRI) may be used to evaluate liver function. 
We assessed whether the signal intensity of Gd-EOB-DTPA MRI may be used to predict functional liver 
reserve and post-hepatectomy liver failure (PHLF) in patients undergoing hepatectomy for liver tumors.

Method:
We retrospectively analyzed 137 preoperative Gd-EOB-DTPA MRIs of patients undergoing 
hepatectomy. Mean signal intensity of liver (L20) and spleen (S20) were measured on T1-weighted 
single-breath-hold 3D fat-saturated gradient-echo sequences acquired 20 minutes after Gd-EOB-DTPA 
administration.
The hepatocellular uptake index (HUI) of liver volume (VL) was calculated with the following formula 
VL[(L20/S20)-1], and was tested with several clinical score systems for liver diseases and to the 
occurrence of PHLF.

Results:
Patients with unhealthy liver had significantly lower values of HUI in comparison with those with normal 
function. This was found for MELD score <9 vs. >9 (p=0.0488), BILCHE score <2 vs. >2 (p=0.0208), 
ALBI grades (p=0.0357) and Humanitas score <6 vs. >6 (p=0.0311). HUI was significantly lower in those 
patients with PHLF (p=0.001). Receiver operating characteristics curve analysis revealed valuable HUI 
ability in predicting PHLF (AUC=0.84; 95%CI=0.71-0.92; p<0.001), with a cutoff value of 574.33 (98% 
sensitivity; 83% specificity).

Conclusion:
HUI measured on preoperative Gd-EOB-DTPA MRI identifies patients with unhealthy liver and predicts 
PHLF. This index could be used to discriminate those patients at higher risk of complications after 
hepatectomy.
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P01-13YI DNA damage response protein checkpoint kinase 2 (CHK2) 
links chromosomal instability to cellular metabolism in hepatocellular 
carcinoma (HCC)

Gianluca Bruno1, veronica ghini2, Tommaso Mello3, Caecilia Sukowati4, Andrea Galli5, Krista 
Rombouts6, Vinicio Carloni7
University of Florence, Department of Experimental and Clinical Biomedical Science, Italy, 2University 
of Florence, CERM and Department of Chemistry, Firenze, , 3University of Florence, Department of 
Experimental and Clinical Biomedical Science, Firenze, , 4University of Udine , Fondazione Italiana 
Fegato, AREA Science Park, Trieste, Italy, Laboratory of Molecular Biology and DNA repair, 
Department of Medicine (DAME), 5University of Florence, Department of Experimental and Clinical 
Biomedical Science, 6University College London, Royal Free, Institute for Liver &Digestive Health, 
London, United Kingdom, 3University o f Florence, Department o f Experimental and Clinical Biomedical 
Science, Firenze,
Email: vinicio.carloni@unifi.it

foO
0°EASL

The Home of Hepatology

Background and aims: Chromosome mis-segregation can cause DNA damage and induce DNA 
damage response (DDR). Although known as an energy-dependent process, mechanisms linking DDR 
to HCC cellular metabolism are unknown. Here, the involvement of CHK2, a central effector of DDR, in 
energy expenditure, mitochondrial functions and glycolysis was investigated.
Method: Extracellular vesicles-associated total mRNA was extracted from blood of patients with HCC 
(n=22), cirrhosis(n=14)and 20 healthy subjects. Steady-state metabolomic profile was performed by 1H- 
NMR spectroscopy in patients and cell cultures. Expression of pyruvate kinase M2 (PKM2), succinate 
dehydrogenase (SDH), CHK2 and Y-H2AX was evaluated by IHC in a HCC transgenic model. HuS, a 
human hepatocyte cell line immortalized with TERT, Huh7 and colon carcinoma cell line HCT116 were 
used and Illumina RNAseq was performed. Glycolysis and O2 consumption was quantified by Seahorse 
XF-96 analyser. Intracellular ATP was quantified by FRET-based biosensor and quantification of 
glycolytic/TCA cycle intermediates by trace experiments. Mitochondrial functions were assessed by 
TMRM.
Results: HCC patients have increased CHK2 mRNA content in extracellular vesicles which was 
associated with increased glycolytic metabolites. This was confirmed in a transgenic HCC model with 
elevated expression of PKM2 and SDH in neoplastic lesions associated with a nuclear upregulation of 
Y-H2AX/CHK2. During mitosis, PKM2 and phosphoglycerate kinase 1 co-localize with CHK2 and CHK2 
controlled PKM2 and SDHA expression, whilst intervening with mitochondrial functions confirmed by 
SDH-dependent ROS production. RNAseq data provided significant changes in metabolic pathways. 
Cells with high levels of Y-H2AX and CHK2 exhibited increased extracellular acidification and O2 
consumption rate. Unstable cells significantly rely on glycolysis for ATP production due to a defective 
function in mitochondrial ATP production; abolished by CHK2 knockdown. CHK2 and Y-H2AX 
expression promote glycolysis and succinate oxidation in unstable cells marked by increased glucose 
oxidation through the TCA cycle. Mitochondrial TMRM fluorescence confirmed that CHK2-controlled 
SDH expression is key in sustaining Дфm hyperpolarization and ROS production.
Conclusion: These data demonstrate that DNA damage and CHK2 exert an unprecedented recognized 
control of mitochondrial function and indicate that CHK2 is a pivotal mediator in linking DDR to cellular 
metabolism and mitochondrial functions.
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HIV-associated hepatocellular carcinoma
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Background and aims: HIV-seropositivity shortens survival in patients with hepatocellular carcinoma 
(HCC), a leading cause of mortality in people living with HIV (PLHIV) and hepatitis. Whether HIV pre
conditions cancer immune tolerance is unknown in HCC. This is a point of greater consequence given 
PLHIV are excluded from trials of immune checkpoint inhibitors. We intended to verify whether HIV 
status influences anti-tumour immunity by evaluating the functional characteristics of the T-cell infiltrate 
in tumour, peri-tumoral tissue and background cirrhosis.
Method: From an international biorepository of 55 HIV-associated HCCs from 4 centres in Europe and 
North America, we evaluated the expression of programmed cell death ligands 1 and 2 (PD-L1/2) in 
tumour and immune cells at a 1% cut-off. We explored their relationship with functional characteristics 
of the T-cell infiltrate (cytotoxic, regulatory and helper T-cell function) in tumoral, peritumoral and cirrhotic 
tissue. Immuno-pathologic features were correlated with patients’ characteristics including markers of 
HIV infection.
Results: Of the 55 patients, 41 (85%) were male and had a median age of 52 years (range 41-64). 
Hepatitis C virus co-infection was the leading risk factor for HCC (n=46, 90%). Most patients were of 
Barcelona Clinic Liver Cancer (BCLC) stage 0/A (n=40, 85%), Child-Pugh A (n=44, 86%), had median 
alfa-fetoprotein (AFP) values of 11 ng/ml (range 2-6536), undetectable HIV viral load (n=31, 84%), and 
a median blood CD4+ cell count of 428 cells/mm3. Patients were treated with liver transplantation (n=39, 
71%) or resection (n=12, 22%). We observed tumoral PD-L1 expression in 24/55 (52%) and PD-L2 
expression in 13/55 (28%) patients respectively. PD-L1 was frequently co-immunoexpressed in 
CD4+FoxP3+ (49.0 vs. 8.2 cells/mm2, p=0.002) and CD8+PD-1+ (40.8 vs. 12.3 cells/mm2, p=0.016) in 
tumour-infiltrating lymphocytes (TILs). This was not the case in PD-L2. PD-L1+ HCCs had higher 
CD4+FoxP3+ TIL density compared to PD-L1- tumours (40.8 vs. 12.3 cells/mm2, p=0.014). PD ligands 
expression, CD4+FoxP3+ and CD8+PD-1+ cell density were independent of parameters reflective of HIV 
infection severity including peripheral blood CD4+ count and HIV viral load. Peripheral CD4+ counts 
positively correlated with CD4+FoxP3- T-helper density in tumoral (r=0.38, p=0.032) and peri-tumoral 
cores (r=0.45, p=0.009), but not in surrounding cirrhosis. PD-L1 or PD-L2 expression was independent 
of patients’ Child-Pugh class, AFP levels and did not predict for survival.
Conclusion: PD-L1 expression drives anti-tumour tolerogenesis in PLHIV with HCC, where prevalence 
of PD-L1 positivity (52%) is two-fold higher compared to historical HIV-negative controls (17%). 
Peripheral CD4+ count is an appealing surrogate for effective T-helper infiltration in tumour and may 
guide the development of immunotherapy in HIV-associated HCC.
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Background and aims: The predictive factors of the development of hepatocellular carcinoma (HCC ) 
are not so well known in patients with hepatitis C-related compensated cirrhosis, in whom etiology-based 
therapy is difficult. A total of 146 patients with compensated cirrhosis, portal hypertension and no varices 
were included in a prospective observational study. The aim of this study was to identify predictors of 
the development of HCC, including endocan, vascular endothelial growth factor (VEGF), parameters 
indicative of liver insufficiency and portal hypertension in patients with compensated chronic viral 
hepatitis C-related cirrhosis with and without esophageal varices (Baveno stages 1 and 2).
Method: Baseline laboratory tests, ultrasound, endocan and VEGF measurements were performed. 
Patients were followed prospectively every three months until development of varices or variceal 
bleeding. The endpoint was HCC development according to standard diagnostic criteria. Through 
multivariate Cox regression, a prognostic index (PI) was developed and tested in an validation cohort (n 
= 40).
Results: In a median follow-up of 58 months 18/146 (12.6%) patients developed HCC. Cox regression 
analysis identified endocan (hazard ratio (HR) 1.11; 95% confidence interval (CI): 1.05-1.17) and VEGF 
(HR 0.42; 95% CI: 0.22-0.82) as independent predictors of HCC development. Using a cut-off level of 
2.7, the PI [according to the following formula: 4 + (0.12 * endocan - 0.8 * VEGF)] was able to distinguish 
two populations of patients with very different risks of HCC development in both the exploratory and 
validation cohorts. A time-dependent ROC curve identified endocan as the best predictive variable. 
Conclusion: Endocan and VEGF are independent predictors of HCC development in patients with 
hepatitis C-related compensated cirrhosis irrespective of the existence of varices.
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Background and aims: Hepatocellular carcinoma (HCC) is a primary liver tumour that develops in the 
wake of chronic liver disease. Chronic liver disease and inflammation leads to a fibrotic environment 
that actively supports and drives hepatocarcinogenesis. A key player in the progression of this fibrotic 
environment to HCC is the activated hepatic stellate cell. Insight into hepatocarcinogenesis in terms of 
the interplay between the tumour stroma micro-environment and tumour cells is thus of considerable 
importance. Three-dimensional (3D) cell culture models are proposed as the missing link between 
current in vitro two-dimensional cell culture models and in vivo animal models to study HCC. Our aim 
was to design a novel 3D model that allow us to mimic a HCC model with accompanying fibrotic stromal 
compartment and vasculature. Allowing us to study both endocrine and paracrine signalling within the 
context of a 3D environment. Physiological relevant hydrogels such as collagen and fibrinogen will be 
incorporated in ratios that mimic the bio-physical properties of the tumour ECM. Recapitulating not only 
the tumour stroma interactions, but also the influence of the ECM stiffness, which is an active mediator 
of cell interactions, tumour growth and metastasis.
Method: Our model attempts to recreate the sinusoidal structures during cirrhosis and HCC in a 
Transwell™ system, depicted in the figure below. The physical and mechanical properties of these 
ECM-hydrogels engrafted with cells was determined by rheology. Cell viability and drug response was 
evaluated in both a 2D co-culture and our 3D model by means of a known chemotherapeutic agent, 
Doxorubicin (0.5mM, 1mM and 1.5mM), for a period of 72h.
Results: Preliminary data indicate that this model is viable for 25-days, while giving rise to metastatic 
tumour nodules after 17 days in culture. Rheology results show that we can successfully mimic the bio
physical properties of a cirrhotic liver. Furthermore, our model showed reduced sensitivity to a known 
chemotherapeutic compared to traditional 2D cultures.
Conclusion: We have successfully developed a 3D model for studying tumour-stroma interactions in 
hepatocellular carcinoma. Overall, our results indicate that this 3D model is more representative of the in 
vivo situation compared to traditional 2D cultures. Specifically, the 3D tumour model showed a 
decreased response to chemotherapeutics, therefore mimicking drug resistance typically seen in HCC 
patients. In addition, our model gave rise to metastatic tumour nodules. This could provide an interesting 
new platform to study multifocal HCC or to identify mechanisms that contribute to early stages of 
metastasis. We have also identified the optimal hydrogel composition that mimics the bio-physical 
properties of a cirrhotic liver.
Figure:
Figure 1: Graphical depictions of the creation of our 3D HCC Transwell™ model.
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Background and aims: Hepatocellular carcinoma (HCC) is the most common liver cancer usually 
developed on cirrhosis. Because only 50 to 70% of cancers are diagnosed late, its prognosis is 
extremely poor; that’s why advanced HCC can only be treated with regional or systemic pall iative 
therapies. In most countries, sorafenib is approved as the standard first-line therapy for advanced HCC. 
Recently, the significant increase in therapeutic possibilities raises a new important problem to know 
which treatment to give to which patient. Biomarkers predicting sorafenib efficacy could assist in 
identifying the minority of patients who are likely to benefit from the treatment and would allow patients 
to be redirected to other treatment options.
Method: We used a technological process combining laser capture and mass spectrometry analysis 
that we previously developed in the laboratory to thoroughly analyze tumor proteomic profiles (Henriet 
et al, Hepatology 2017). This method is compatible with the analysis of formalin-fixed and paraffin- 
embedded tissues (FFPET) and with very small quantities of material such as diagnostic biopsies (1 mm2 
on a 5^m thick cut). We analyzed protein expression deregulations between tumor and non-tumor tissue 
from diagnostic biopsies before treatment. We thus compared the tumor proteome of 6 good responder 
patients (radiological tumor regression >30% and/or decrease in AFP > 50%) to 7 bad responder 
patients (radiological tumor progression >20%). We then performed functional validation in HCC cell 
lines monitoring cell viability with the Incucyte Zoom System (Essen Bioscience).

Results: We have identified a proteomic signature to distinguish good responders from bad patients 
from their diagnostic biopsies. Among the proteins of this signature we revealed that chaperone and 
oxidative stress pathways could be theranostics indicators. Indeed, the upregulation of these proteins 
could reduce sensitivity to sorafenib treatment in patients with poor response. To validate this 
hypothesis, we selected the transketolase (TKT) protein with the most recurrent overexpression in 
patients with poor response. TKT depletion significantly increases the effect of Sorafenib in HUH7 cells, 
while its overexpression reduces its effect which confirms the relevance of our theranostic signature.

Conclusion: Through this study we demonstrate the tumor proteomic profile analysis relevance in 
precision medicine for advanced HCC patient’s management. This result highlights biopsies potential 
and the added value to include mass spectrometry based proteomic analysis into the HCC diagnostic 
process for theranostic.
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Background and aims: The response of patients with advanced HCC treated with sorafenib is still 
unpredictable. We analysed the predictive value of the Volume of Enhancement of Disease (VED), a 
new radiologic parameter based on the arterial enhancement coefficient (AArt%) in computed 
tomography, in the early evaluation of the response to sorafenib in patients with advanced HCC. 
Method: We included patients with advanced hepatocellular carcinoma (HCC) who underwent a 
multiphase enhanced CT (multidetector Somatom Sensation 64 CT scan) before (T0) and after 60-70 
days of therapy with sorafenib (T1), enrolled between 2012-2016,. The same target lesions utilised for 
the assessment of response were used for the calculation of size and for the calculation of VED (volume 
lesion x Aart% / volume lesion). We compared these values at T0 and T1 in patients with a clinical 
benefit (CB, the composite of complete response, partial response and stable disease) from therapy or 
with progressive disease (PD). Survival probability was evaluated in the study population and in the 
different subgroups of patients, based on tumor size and VED, but also on ancillary imaging findings 
and blood chemistries.
Results: Thirty-two patients with advanced HCC treated with sorafenib (25 men, 7 women, mean age 
65.8 years) were selected. At T1 8 patients had CB (1 partial response, 7 stable disease) and 24 had 
PD. VEDT0 was >70% in 8/8 CB patients compared to only 12/24 patients in the PD group (P=0.011). 
In CB patients, but not in PD, VEDT1 values were significantly lower than those at T0 (p=0.018). No 
significant differences in the ancillary imaging findings were found between the two time points. Patients 
with VEDT0 >70% showed a significantly higher median survival than those with lower VEDT0 (506 vs. 
266 days, p=0.032). Patients with VEDT0 > 70% and alpha-fetoproteinTO < 400 ng/ml had a significantly 
longer survival than all other combinations of the two biomarkers (median survival: 582 days vs. 208
213 days for the other combinations of the two biomarkers).
Conclusion: In patients with advanced HCC treated with sorafenib, VED is a novel and simple 
radiologic parameter obtained by contrast-enhanced CT, which could be helpful in selecting patients 
who are more likely to respond to sorafenib therapy, and with a longer survival. Patients with baseline 
VED value > 70% and alpha-fetoprotein < 400 ng/ml showed longer survival.
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The incidence of nonalcoholic steatohepatitis (NASH) is increasing with the simultaneous prevalence of 
obesity, particularly in western countries. However, carcinogenesis mechanisms induced by NASH are 
poorly understood due to the lack of adequate animal models. Nowadays, animal models, mainly mice, 
are genetically modified or exposed to carcinogen-inducing chemicals and don’t replicate the full range 
of liver disorders associated to NASH, especially HCC, probably due to short period of treatment and 
young age of animals.
In this project, we want to establish a new diet-induced NASH/HCC animal model, which mimics as 
close as possible the pathophysiology of NASH in human patients and reproduce liver microenvironment 
that lead to HCC development in an immunocompetent model.
Sixty 7-weeks-old male Sprague Dawley rats were fed by a normal diet (ND) or a western diet with ad 
libitum consumption of glucose and fructose (WD) in physiological relevant concentration. Three 
different time points were analyzed (8, 14, and 32 weeks). One week before sacrifice, metabolic 
disorders were assessed by pyruvate tolerance test (PTT) at 8 and 14 weeks, oral glucose tolerance 
test (GTT) and insulin tolerance test (ITT) at 32 weeks. At each time point, blood was taken, and liver, 
subcutaneous and visceral adipose tissues were harvested for histological and gene expression studies. 
At 8 weeks, WD fed rats developed diabetes, associated with hepatic neoglucogenesis deregulation. 
They displayed obesity, associated with an increase of visceral adipose tissue, hypertriglyceridemia and 
abnormal triglyceride accumulation in the liver, and a tendency to hepatomegaly. Hepatic lipogenic 
genes, such as PparY and Scd1, were upregulated in WD group. At 8 weeks, no differences were 
observed in cell proliferation and inflammatory related genes. At 14 and 32 weeks, WD rats continued 
to gain excessive weight compared to ND rats. However, no change between WD and ND groups were 
observed regarding metabolic disorders and liver or adipose tissue pathologies, except for 32 weeks 
WD fed rats which showed significant increase in the visceral adipose tissue weight.
Our WD rat model developed metabolic syndrome at 8 weeks of diet (obesity, diabetes, hyperlipidemia). 
Unexpectedly, even though 14 and 32 weeks WD rats continued to display significant obesity compared 
to ND rats, glucose and lipid homeostasis was restored through compensatory mechanisms and 
behavior, including calorie intake decrease. Interestingly, visceral adipose tissue from 32 weeks WD 
rats was heavier than control rats. Thus, we extended our experiment to 52 weeks of WD feeding animal, 
expecting that compensatory mechanisms will be overwhelmed, leading to a tissue environment 
favorable to HCC development.
Moreover, further analysis to understand the compensatory mechanism needs to be done to shed the 
light on a new line of therapy in NASH.
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Background and aims: Transarterial Radioembolization (TARE) is widely used in patients with 
hepatocellular carcinoma (HCC). It has been suggested that TARE could increase the risk of hepatic 
decompensation and development of portal hypertension (PH). Liver function has been demonstrated 
to be associated with overall survival in HCC. Our objective was to identify the incidence of hepatic 
decompensation and associated factors.

Method: 63 consecutive patients treated with TARE between February 2012 and December 2018 were 
included. Clinical, analytical and tumour characteristics before the treatment and after 3 months were 
analysed. Hepatic decompensation was considered as the development of 1 or more of the following: 
clinical ascites, hepatic encephalopathy, portal hypertension bleeding, MELD increase >3 with a 
punctuation >9 or Child-Pugh’s increase. Clinical significant PH (CSPH) was assumed when a 
HVPG>10mmHg, there were esophageal varices or platelets <85.000.

Results: Mean age was 67,7 years (range 42-90) with 88.9% men, mainly with non-early HCC: 10 
patients (15.9%) were in BCLC stage A, 32 (50.8%) were in B stage and 21 (33.3%) in C stage. 58.7% 
of the patients had received previous treatments. The majority was cirrhotic (76.2%) with compensated 
liver function (93.6%). The most frequent etiology was hepatitis C (33.3%), and hepatitis C and alcohol 
(23.8%). The treatment was unilobar or segmentary in 68.2% and bilobar in the rest. Mean administered 
dose was 2.12 GBq (0.47-11). Median progression-free survival was 5 months. Median overall survival 
was 16 months. Almost a third of the patients (28.6%) presented hepatic decompensation in the 
following 3 months without correlation with tumour progression (18 patients, 32.6%). In the univariate 
analysis the related variables associated with hepatic decompensation were: presence of cirrhosis (OR 
8.85 (1.06-73.25, p=0.014)], bilobar treatment [OR 3.1 (0.96-9.96, p=0.056)], previous clinical 
decompensation [OR 4.87 (1.00-23.27, p=0.043)] and presence of CSPH [OR 12.50 (2.53-61.80, 
p=0.000)]. In the multivariate analysis only bilobar treatment [(OR 3.86, 0.96-15.41 p=0.057] and CSPH 
[(OR 14.18, 2.66-75.49 p=0.000)] were associated with hepatic decompensation.

Conclusion: TARE in HCC patients could affect liver function and risk of decompensation especially in 
patients with CSPH or with bilobar sequential treatment. These findings could be useful in the selection 
of TARE candidates.
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Background and aims: Development of chemoresistance is frequently observed in the majority of HCC 
patients. Evidence suggests that cancer stem cells (CSCs) may contribute to the acquisition of 
resistance in many solid tumors, but their exact role in this process for HCC remains to be defined. Here, 
we evaluate the importance of CSCs in the development of resistance and relapse formation after 
exposure to sorafenib in HCC and define concomitant adaptive molecular targets.
Method: Four HCC cell lines and two primary HCC isolates were exposed to sorafenib for a total of 14 
days. The treatment effects on CSCs were estimated by sphere forming capacity in vitro and tumor- 
initiating potential in vivo, as well as the side-population (SP) approach. Expression of key oncogenic 
and CSC markers, such as EpCAM, CD133 and ABCG2 transporter, were assessed by qRT-PCR and 
flow cytometry. Furthermore, whole transcriptome analyses were performed across the cell lines and 
identified potential targets which were further validated by western blot and administration of specific 
inhibitors.
Results: Treatment effectively reduced oncogenic properties in all investigated HCC cells. However, 
sustained anti-proliferative effect after treatment was observed in three cell lines, while initial treatment 
effect in other lines was subsequently followed by rapid re-growth thereby mimicking the responses 
observed in patients. While anti-oncogenic effects in sensitive cell lines were associated with significant 
reduction in sphere forming and tumor-initiating capacity, CSC marker EpCAM as well as SP cells, 
resistant cell line showed transient increased in CSC properties. Acquired resistance to the drug 
uniformly developed in cell lines suggesting that common molecular mechanisms might be operative. 
These adaptive molecular changes involved signaling pathways known to be associated to cell survival, 
proliferation and cell cycle regulation (RAS, AKT, MYC, P53), as well as angiogenesis (VEGFR, 
PDGFR). Furthermore, the resistant cell lines showed compensatory upregulation of key oncogenic 
molecules such as EGFR, multidrug resistance ABC transporters as well as YAP. Conclusively, 
combined treatment including sorafenib and specific YAP inhibitor showed beneficial effects in resistant 
cell lines which resulted in complete response to the therapy.
Conclusion: Our model recapitulates features of drug resistance observed in human HCC patients. 
Resistance to sorafenib therapy might be fueled by transient expansion of CSCs. Therefore, specific 
targeting of CSCs as well as pro-oncogenic compensatory signaling pathways might be an effective 
therapeutic strategy to overcome resistance in HCC.
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Background and aims: Liver cancer is characterised by a poor prognosis and growing disease burden 
worldwide. A novel type of liver cancer model utilises in vivo transfection using plasmids encoding 
oncogenes and Sleeping Beauty transposase (SB). Hydrodynamic tail vein injection (HTVI) is an 
effective means of expressing plasmids in the liver. However, such models typically do not recapitulate 
the chronic injury and fibrosis commonly seen in human liver cancer. This study aims to examine a 
plasmid-HTVI liver cancer model combined with concomitant liver injury.

Method: Plasmids for myr-AKT (AKT), NRasV12 (NRas), c-Met and SB were previously described by 
Ho et al. (2012) and Hu et al. (2016). 14-15 week-old male C57BL/6J mice were given an HTVI of SB 
plasmid alone (‘negative control’), or with one of AKT, NRas or c-Met (‘single plasmid’) or with AKT and 
NRas, or AKT and c-Met (‘double plasmid’). 8-10 days post-HTVI, mice received intraperitoneal 
injections of thioacetamide (TAA) or saline twice per week. Mice were harvested after 10-11 
intraperitoneal injections.

Results: Gross examination of livers on excision found that single plasmid groups had little or no change 
from respective saline or TAA negative control (mild hepatomegaly in SB/AKT groups). Double plasmid 
plus transposon groups showed gross hepatomegaly and nodules (SB + AKT/NRas or + AKT/c-Met). 
SB/AKT/NRas showed greater tumour burden than SB/AKT/c-Met. Addition of TAA altered the gross 
appearance of SB/AKT/NRas mice; nodules were smaller and more numerous. Histopathology of single 
plasmid groups found minimal change compared to negative control, except SB/AKT with diffuse 
steatosis. In contrast, double plasmid groups with saline displayed widespread steatosis with lesions 
including dysplastic nodules, regenerative nodules and bile duct adenomas. Following TAA and double 
plasmids, hepatocyte ballooning was widespread and the HCC that developed were significantly 
smaller.

Conclusion: This study found that TAA-induced liver injury significantly altered the phenotype of the 
double plasmid groups. Single plasmids with TAA were insufficient to cause cancer within the study 
timeframe (SB + AKT, + NRas or + c-Met). Chronic liver injury is an important modulator of 
hepatocarcinogenesis but our results are consistent with synergistic oncogene pathway activation being 
required for liver cancer development.
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Background and aims: Liver is common site of metastasis for both pancreatic adenocarcinoma and 
gastrointestinal (GI) tumors. Small liver masses (< 2 cm) are not easily accessible by ultrasound or 
computed tomography (CT) guided percutaneous biopsy. Endosonography (EUS) allows clear 
visualization of liver anatomy and its vasculature. Aims: To assess usefulness of EUS and EUS-FNA 
in detecting small sized liver metastasis; not diagnosed by ultrasound and CT scan during TMN 
staging of GI and pancreatic malignancy, which can affect the management plan.
Method: This prospective comparative study included 92 cases with confirmed pancreatic, peri
ampullary and GI malignancies, who presented to faculty of medicine, Cairo university. The following 
labs were done: CBC, serum bilirubin, AST, ALT, ALP, GGT, serum albumin, prothrombin concentration. 
ALL patients were assessed by abdominal ultrasound and CT scan. Oesophago-gastro-duodenoscopy 
was performed in cases of GI malignancy. EUS was done for all patients, and EUS guided fine needle 
aspiration (EUS-FNA) was performed in 23 patients with liver focal lesions detected by EUS, followed 
by cytological examination.
Results: Among the 92 patients, CT scan detected 27 cases with liver focal lesions prior to performing 
EUS/EUS-FNA, where one of these patients was missed by EUS (25 mm in diameter focal lesion, 
hyperdense, single, in right lobe). While EUS detected 27 cases with liver focal lesions, and one of these 
cases was missed by CT (4 mm in diameter focal lesion, hypoechoic and located at segment IV). Among 
these 27 cases diagnosed by EUS, 4 cases were cholangitic abcesses, EUS-FNA was performed in 23 
cases, revealing metastatic lesions in 21 patients (91.3 %), benign lesions in 2 patients (8.7 %) (focal 
fat depletion). None of the patients suffered from major or minor complications post EUS-FNA. Our study 
showed that EUS had 95.45 % sensitivity, 97.14 % specificity, 91.3 % positive predictive value (PPV), 
98.55 % negative predictive value (NPV) and 96.74 % accuracy. CT had 95.45 % sensitivity, 91.43 % 
specificity, 77.78 % PPV, 98.46 % NPV and 92.39 % accuracy. And EUS-FNA, had 95.45 % sensitivity, 
100 % specificity, 100 % PPV, 98.5 % NPV and 98.91 % accuracy.
Conclusion: EUS and EUS-FNA play a significant role in detecting small sized liver metastasis, and 
differentiating it from benign lesions, during TMN staging of GI and pancreatic malignancy, however 
EUS results were comparable to that of CT scan.

Figure:
EUS(n=92)

Focal lesion Hi No focal lesion
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P02-01 Treatment-related toxicity predicts for improved outcome in 
patients with hepatocellular carcinoma (HCC) treated with immune 
checkpoint inhibitor therapy
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Background and aims: Reversal of cancer immune-tolerogenesis with immune checkpoint inhibitors 
(ICI) is an emerging therapeutic modality in HCC, although the precise molecular mechanisms 
underscoring ICI efficacy are poorly understood. The development of treatment-related adverse events 
(trAE) favourably influences outcome in ICI recipients. In this multi-center study we aimed to verify its 
prognostic role in HCC.
Method: We established an international consortium of 9 tertiary referral centres located in Europe 
(n=68), United States (n=226) and Asia (n=47) to derive a prospectively maintained cohort of 341 
patients who underwent ICI treatment. We tested whether the development of clinically significant trAE 
(ie. graded >2) predicted for improved overall response rates (ORR) and overall (OS), using time- 
dependent survival analyses.
Results: Of 331 eligible patients, 254 (76%) had Barcelona Clinic Liver Cancer stage C HCC, 233 were 
cirrhotic (70%) mostly due to Hepatitis C infection (n=129, 39%). Patients had received at least 1 line of 
prior systemic therapy (n=297, 90%) before anti-PD-1/PD-L1 ICI monotherapy (n=280, 85%) or 
combinations (n=51, 15%). Median OS was 12.1 months (95%CI 9.2-15 months) and ORR was 19% 
with 23 complete (6%) and 42 partial responses (13%). Overall, 133 patients (40%) experienced at least 
1 trAE. Seventy were of grade >2 (21%), most frequently affecting the liver (n=24, 7%). Permanent ICI 
discontinuations were secondary to disease progression (n=160, 48%) or unacceptable toxicity (n=12, 
4%).
Emergence of trAEs graded >2 whilst on ICI predicted for improved OS (median 19.7 versus 11.0 
months, Hazard Ratio [HR] 0.32, 95%CI 0.16-0.65, p=0.001) and increased ORR (30% vs. 16%, Chi- 
square 5.9, p=0.01). Other univariable prognostic factors included AFP>400 ng/mL (HR 1.49 95%CI 
1.1-2.0, p=0.01), Child Pugh Class (B vs. A, HR 2.74, 95%CI 1.8-4.0, p<0.0001) and geographical origin 
(Europe vs. Asia HR 0.50 95%CI 0.27-.092, p=0.02). Following time-dependent Cox regression 
analyses, the occurrence of trAEs remained a predictor of improved OS (HR 0.39, 95%CI 0.16-0.92, 
p=0.03) independent of Child Pugh Class (HR 1.99, 95%CI 1.18-3.35, p=0.009), BCLC stage (p=0.43), 
AFP levels (p=0.11), geographical origin (p=0.67) corticosteroid therapy (p=0.54) and type of 
immunotherapy regimen received (monotherapy vs. combination, p=0.58).
Conclusion: This is the first study to demonstrate that trAEs may influence response and survival in 
patients with HCC receiving ICI. Mechanistic studies highlighting the immune-biologic foundations of 
such relationship are warranted.
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P02-02YI Response rates to direct antiviral agents (DAA) among 
hepatitis C virus infected patients who develop hepatocellular carcinoma 
following DAA treatment
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Background and aims: One of the possible explanations for the disturbingly common occurrence of 
de novo hepatocellular carcinoma (HCC) soon after treatment of hepatitis C virus (HCV) infection with 
direct antiviral agents (DAA) is that these patients may have been harboring hitherto hidden tumors. A 
clue that this might be the case would be a lower sustained viral response (SVR) rate, since patients 
with active HCC respond sub-optimally to DAA. We aimed to substantiate this hypothesis.
Method: We retrieved electronic medical records of all patients with benign chronic liver disease who 
attended the liver clinic of an Academic hospital in northern Italy to receive DAAs for hepatitis C and a) 
had no history of HCC; b) had received at least one DAA dose; c) had been followed-up clinically and 
ultrasonographically for at least six months after concluding DAA.
Results: The final study population included N.=789 patients (55% males, median age 62 years), who 
received either DAA regimens based on sofosbuvir (N.=370, 47%) or based on a protease inhibitor 
(N.=419 cases, 53%). The intention-to-treat SVR was 770/789 (97.6%); the virologic failure rate was 
14/789 (1.8%). A median of 9.3 months (interquartile range 8.8-11.9) after the conclusion of antiviral 
therapy, N.=19/789 (2.4%) patients were discovered to have HCC. Among them, 15/19 (79%) at 
diagnosis had either one or two nodules while 7/19 (37%) had portal vein thrombosis. At univariate 
analysis, in comparison to the remaining N.=770 HCC-free patients, patients with HCC were more 
commonly males (84 vs. 54%, p = 0.009), obese (47 vs. 17%, p =0.002), and cirrhotics (95 vs. 35%, p 
<0.001) and had less commonly achieved an SVR (68 vs. 98%, p <0.001); moreover, they had a trend 
for being less commonly treatment naive (58 vs 67%, p =0.051). At multivariate analysis, the 
independent predictors of HCC development were male sex (O.R.= 4.59, 95% C.I. 1.18-17.9, p = 0.028), 
cirrhosis (O.R=20.3, 95%C.I. 2.60-159.3, p = 0.004), obesity (O.R.=4.73, 95%C.I. 1.57-14.3, p = 0.006) 
and SVR (O.R.= 0.04, 95%C.I. 0.01-0.18, p<0.001).
Conclusion: SVR is the strongest independent predictor of development of HCC early after treatment 
of hepatitis C with DAA. Lack of achieving SVR should raise the suspicion of this complication, especially 
among HCV carriers who are male, obese, and cirrhotic.
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P02-03YI Hepatotoxicity during treatment with immune checkpoint 
inhibitors: what happens to the liver with tumor infiltration?

Antonio D'Alessio1, Nicola Personeni1 2, Antonella Cammarota1, Maria Giuseppina Prete1, Tiziana 
Pressiani1, valeria smiroldo1, silvia bozzarelli1, Laura Giordano3, armando santoro1 2, lorenza 
rimassa1 2
1Humanitas Clinical and Research Center - IRCCS, Medical Oncology and Hematology Unit, Humanitas 
Cancer center, Rozzano, Italy, 2Humanitas University, Department of Biomedical Sciences , Rozzano, 
Italy, 3Humanitas Clinical and Research Center - IRCCS, Biostatistics Unit, Humanitas Cancer Center, 
Rozzano, Italy
Email: antonio.dalessio@humanitas.it

foO
0°EASL

The Home of Hepatology

Background and aims: Treatment with immune checkpoint inhibitors (ICI) is often complicated by the 
development of hepatic immune-related adverse events (HIRAEs). Little is known about the risk factors 
for HIRAEs. We tried to assess if hepatic infiltration by hepatocellular carcinoma (HCC) and by non- 
HCC cancers with liver metastases could be linked to HIRAEs. Furthermore, we investigated a possible 
relation between HIRAEs and hepatic tumor burden.
Method: Our analysis included 76 patients treated with ICI in our center between August 2015 and May 
2019. 36 patients had unresectable/advanced HCC, 40 patients had non-HCC cancers metastatic to the 
liver (4 renal cancer patients, 25 non-small-cell lung cancer patients, 11 melanoma patients). 56 patients 
received a single agent treatment with an ICI targeting the programmed cell death receptor-1 or its ligand 
(PD-1/PD-L1) or the cytotoxic T-lymphocyte-associated protein 4 (CTLA-4). 20 patients received a 
combination therapy. HIRAEs were categorized according to the Common Terminology Criteria for 
Adverse Events (v. 5.0).
Results: The frequency of any grade HIRAEs was significantly higher in the HCC group compared to 
the non-HCC group (50% vs 27%, p = 0.04), while the frequency of G3-G4 HIRAEs was similar (14% 
vs 5%, p = 0.41). We observed comparable rates of temporary treatment suspensions (11% vs 7.5%, p 
= 0.70) and permanent discontinuations (0% vs 7.5%, p = 0.24). Any grade HIRAEs were significantly 
more frequent in patients with three or more HCC liver nodules (p = 0.035), while this association was 
marginally significant in the non-HCC group (p = 0.055).
Conclusion: In our retrospective analysis, HCC patients suffered from more frequent HIRAEs 
compared to patients with other malignancies metastatic to the liver, while G3-G4 HIRAEs and the rates 
of treatment discontinuations did not differ significantly between the two groups.
Furthermore, patients with three or more hepatic nodules were more prone to develop HIRAEs, 
suggesting a possible role of hepatic tumor burden as risk factor for HIRAEs.
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P02-04 Epidemiological trends of hepatocellular carcinoma in patients 
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study group
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Background and aims: Non-alcoholic fatty liver disease (NAFLD) is projected to become the leading 
cause of hepatocellular carcinoma (HCC) in Western countries within 2025.The Italian Cancer Liver 
(ITA.LI.CA) database, that has collected over the last 20 years data of a huge western population of 
HCC patients, offers the ideal possibility to depict the epidemiological trends of NAFLD-associated HCC 
in the last years.

Method: We analysed 6,485 consecutive HCC patients diagnosed and enrolled from 2002 to 2017 in 
this multicenter Italian database. To describe epidemiological trends, the study period was divided in 
eight consecutive biennials (2002-2003 to 2016-2017). We analysed trends in liver disease severity, 
HCC stage and treatment strategies according to the HCC aetiologies.

Results: The proportion of NAFLD-HCC patients significantly increased in the study period from 7.19% 
in the first biennium, to 15.53% in the last (p<0.001). Conversely, the proportion of hepatitis C related- 
HCC patients significantly decreased from 62.83% to 45.96% (p<0.001). The proportion of hepatitis B 
related-HCC similarly decreased from 18.94% to 12.20% (p<0.001), with a sharp decrease the overall 
of viral aetiology (p<0.001). The proportion of HCC related to alcohol abuse remained stable around 
16% (p=0.183). Cirrhosis was present in about 75% of NAFLD-HCC patients, in contrast to the near 
totality of other HCC patients (p<0.001). In addition, the proportion of cirrhosis in NAFLD-HCC patients 
slightly decreased from 86.67% in the first biennium to 74.7% in the last (p=0.03). NAFLD-HCC patients 
showed less often a clinically significant portal hypertension and an early tumor stage, but these 
differences did not impact in their potential for radical therapies and overall survival (median survival 42 
vs. 44 months in NAFLD vs other HCC patients, p=0.77). Moreover, considering the different treatments 
and the ITA.LI.CA staging subgroups, no differences in overall survival were observed between NAFLD 
and other HCC patients.

Conclusion: The proportion of NAFLD-HCC in Italy has significantly increased from 2002 to 2017, with 
a progressive reduction of the association with cirrhosis (absent in about 1 out of 4 NAFLD-HCC 
patients). The outcome of NAFLD-HCC patients does not differ from that of the other HCC cases.
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Figure:
Epidemiological trends of NAFLD and HCV aetiologies in ITA.LI.CA patients with HCC, period 
2002-2017
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Background and aims: Chronic hepatitis C virus (HCV) infection is one of the major risk factors for the 
development of hepatocellular carcinoma (HCC). New direct-acting antivirals (DAA) substantially 
improved the cure rate of HCV to above 95% but the incidence of HCV-related HCC remains high. To 
identify patients at risk for HCC, we investigated a cohort of patients who developed de novo HCC 
following DAA treatment in comparison to controls who did not develop HCC.
Method: Patients with chronic HCV, enrolled at department of Gastroenterology and Hepatology, CHU 
Grenoble-Alpes between 2014 and 2015, were treated by DAA and followed over the 4-year period 
(n=334). Patients with history of HCC and with the lack of SVR after DAA-treatment were excluded from 
future analyses. 13 patients developed de-novo HCC after DAA treatment. Matched controls were 
selected based on gender, age, fibrosis status and platelet counts. We evaluated serum levels of 30 
immune mediators before, during, at the end and three months after DAA treatment by Luminex 
technology.
Results: We selected a set of immune mediators (cytokines and soluble immune checkpoints) whose 
levels were significantly different in DAA treated patients who developed HCC compared with controls. 
We observed that IL4 and IL13 levels were significantly higher in serum before DAA treatment of patients 
who later developed HCC compared with controls and stayed higher for each subsequent time point. 
Analyses of changes in levels of inflammatory cytokines during DAA treatment provided important 
information about HCV-induced carcinogenesis and the effects of DAAs. To verify the prognostic value 
of selected markers, an independent cohort of HCV-infected patients treated by DAA is currently 
prepared in collaboration with Irkutsk State Medical University.
Conclusion: We identified a set of possible predictive factors for risk of HCC occurrence following DAA 
treatment. The differences in cytokine levels were observed already at baseline of DAA treatment which 
confirms the existence of pro-oncogenic immune profile in these patients who later develop HCC. Such 
results can improve the clinical management of HCV chronically infected patients treated by DAA prior 
to the development of HCC. However, larger independent cohort should be used to verify the prognostic 
value of selected markers.
Project is supported by i) Fond de Dotation AGIR, France ii) Ligue National contre le Cancer CD38, 
France and iii) PHC Kolmogorov 2018-2020 France (41155RB) and Russia (RFMEFI61618X0098).
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Figure:
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Design o f study. Patients with chronic HCV were treated by DAA and followed for HCC development 
over the 4-year period (n=334). Serum levels of patients who developed de novo HCC following DAA 
treatment (DAA-HCV^HCC, n=13) and patients who did not develop HCC (DAA-HCV, n=13) were 
compared.
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Background and aims: Prothrombin induced by vitamin K absence-II (PIVKA-II) has been shown a 
useful marker for hepatocellular carcinoma (HCC), however its performance in HCV Caucasian 
cirrhotics treated with direct-acting antivirals (DAA) is still unknown. We evaluated PIVKA-II and AFP 
values in DAA-treated HCV cirrhotics.

Method: Consecutive HCV cirrhotics receiving DAA in a single center were tested for PIVKA-II and AFP 
by a fully automated chemiluminescent enzyme immunoassays on Lumipulse G1200 analyzer 
(Fujirebio, Japan) at DAA start (baseline), end of treatment (EOT), post-treatment week 12 (PTW12) 
and eventually at HCC diagnosis. Patients underwent regular 6-months HCC surveillance with 
abdominal ultrasound (US).

Results: Overall, 692 sera from 214 patients were tested, median age 63 (28-87) years, 60% males, 
19% diabetics, 87% Child-Pugh score A, LSM 17.5 (12.0-75.0) kPa. A sustained viral response (SVR) 
was achieved by 210 (98%) patients. Median AFP levels significantly decreased from 15 (1-537) ng/mL 
at baseline to 8 (1-347) at EOT and 6 (2-48) at PTW12 (p<0.0001), while PIVKA-II values did not 
significantly change, being 37 (12-520) AU/L at baseline, 37 (14-867) at EOT, and 40 (20-1,192) AU/L 
at PTW12 (p=0.10). After a median follow-up of 42 (3-57) months, 41 patients developed HCC, with a 
4-year cumulative incidence of 9% (95% CI 7-12%). At diagnosis, median HCC size was 20 (10-30) mm, 
single nodule in 68%, BCLC 0-A in 85%, median AFP 7 (2-12,868) ng/mL and PIVKA-II 55 (22-15,283) 
AU/L. By applying the PIVKA-II >40 AU/L and AFP >7 ng/mL cutoffs, 33 (80%) HCC tested positive for 
at least one marker [28 (68%) PIVKA-positive, 19 (46%) AFP-positive, 8 (19%) negative for both 
markers]. In terms of kinetics before HCC onset, at least one marker increased above the cutoff in 10 
patients following EOT timepoint, whereas median time to HCC diagnosis by US-based surveillance 
was 39 (1-52) months after EOT. The diagnostic accuracy for HCC resulted 68% for AFP > 7 ng/mL, 
73% for PIVKA-II > 40 AU/mL, reaching 95% when combining both markers. The 4-year probability of 
HCC resulted 41% vs. 13% in patients with PIVKA-II > or <40 AU/L at EOT (p<0.00001), 31% vs. 20% 
in patients with AFP > or <7 ng/mL (p=0.09) and 45% vs. 20% in patients with or without both markers 
increased (p=0.002).

Conclusion: In HCV cirrhotic patients treated with DAA, PIVKA-II levels, in combination with AFP, are 
associated with HCC development.
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Background and aims: Radiological detection of a suspected peri-hilar lesion of the liver requires 
further investigation in order to exclude a mass-forming hilar cholangiocarcinoma. In patients not eligible 
for surgery, biopsy is mandatory for malignant confirmation. In these lesions, Ultrasound-Guided 
Percutaneous Biopsy (US-PB) has been, so far, poorly investigated. Our aim was to evaluate feasibility, 
diagnostic accuracy and safety of this technique.

Method: We included consecutive US-PB of peri-hilar, unresectable, focal lesions of the liver originating 
from the biliary tree. All procedures were performed with a 21G needle by an experienced hepatologist 
and radiologist from June 2018 to February 2019. For all the biopsies, the biliary convergence has been 
used as a landmark point; this area is visualized in front of the portal vein division. Data about anatomic 
site, diameter, radiological features from previous imaging, biomarkers, complications rate as well as 
tissue adequacy were retrospectively collected. We performed a descriptive statistical analysis.

Results: Ten patients underwent US-PB; 9 were included (male n=7, 77.8%), the exclusion was due to 
loss of follow-up. Mean size of the lesions was 30.3mm (range 15 -  52mm). The location was: (i) hilar 
in 4 patients, (ii) segment 3 (S3) in two, (iii) S2 in two and (iiii) S4 in one. Adequate tissue samples were 
obtained in all patients (mean sample diameter 1.07 cm, range 0.3 -  2.0cm): histological diagnosis of 
malignancy was observed in 6/9 patients (5 cholangiocarcinoma, 1 biliary metastasis from gastric 
carcinoma), while fibrosis was observed in three samples. In the latter group of patients, during a 6 
month follow-up period, 2 patients showed no radiological changes (true-negative) while 1 patient 
showed disease progression (false-negative). The sensitivity of US-PB was 85.7% (95% CI 42.1
99.6%). In our cohort we did not observe any cases of early bleeding (within 4 hours from the US-PB), 
biliary fistula or seeding.

Conclusion: Ultrasound-Guided Percutaneous Biopsy for tissue sampling of peri-hilar liver lesion in 
patients not eligible for surgery is a safe alternative diagnostic technique.

Figure: hilar liver lesion; histology compatible with adenocarcinoma from the biliary tract
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Background and aims: Cholangiocarcinoma (CCA) is a tumor arising from biliary epithelial cells. The 
overall prognosis is very poor due to the ability of the tumor to develop chemoresistance and metastasis. 
Epithelial-mesenchymal transition (EMT) is a multistep process during which epithelial cells gradually 
adopt structural and functional characteristics of mesenchymal cells. EMT is required for tumor cell 
migration, invasion and has been considered an early event of metastasis. EMT occurs in CCA where 
is associated with progression and chemoresistance. The function of aquaporin (AQP) water channels 
in tumors has been the focus of substantial research efforts. However, the role of AQPs in liver cancers 
and specifically in CCA remains unknown. Our aim was to study the role of aquaporin-1 (AQP1) in the 
regulation of EMT in CCA.

Method: Two established human CCA cell lines, HuCCT1 and KMCH, were used as experimental 
models. We generated KMCH AQP1 shRNA knock-down and HuCCT1 AQP1 KO by CRISPR/Cas9 
system. Cell proliferation and migration were assessed by the Incucyte live-cell imaging system. We 
performed an unbiased discovering experiment using RNAseq comparing wild-type and AQP1 KO CCA 
cells. EMT and stemness markers expression were evaluated by RT-qPCR, western-blot and confocal 
microscopy

Results: Both CCA cell lines express AQP1 largely located in intracellular compartments. Dysregulation 
of AQP1 in tumor cells significantly induces proliferation and migration, suggesting a tumor suppressor 
role of AQP1 in CCA. RNAseq of AQP1 KO cells showed a total of 2702 differentially expressed genes. 
The Ingenuity Pathway Analysis showed Cancer (p-value range 3.36E-04 - 9.16E-34), Cellular 
movement (p-value range 2.54E-04 - 1.71E-20), and Cellular Growth and Proliferation (p-value range 
2.23E-04 - 3.34E-11) as the top affected Diseases and Biological functions. In addition, the epithelial 
markers genes were significantly downregulated upon AQP1 silencing (E-cadherin gene CDH1 by -133 
fold change; p < 0.001, cytokeratin19 gene KRT19 by -8 fold change; p < 0.001), while mesenchymal 
markers genes were significantly upregulated (vimentin gene VIM by 4 fold change; p < 0.001, 
fibronectin gene FN1 by 3.51 fold change; p < 0.001), suggesting that the loss of AQP1 induced EMT. 
Furthermore, these changes were corroborated at mRNA and protein levels, with a major E-cadherin 
downregulation along with an upregulation of mesenchymal markers vimentin, fibronectin and EMT- 
inducing transcription factors ZEB1 and ZEB2.

Conclusion: Our data suggest that AQP1 acts as a tumour suppressor in CCA cells by acting both on 
proliferation and migration through an EMT process. Therefore, AQP1 might have an important role by 
restraining CCA progression.
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P03-15YI Tracking neutrophils within the hepatocellular carcinoma 
microenvironment - development of relevant orthotopic and ex-vivo 3D 
liver-HCC culture models
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Background and aims: Immunotherapies have exciting potential in hepatocellular carcinoma (HCC), 
given that up to 50% of tumours have an immune component. Despite this, clinical studies indicate that 
only 15% of HCC patients respond to T cell immune checkpoint inhibitors. Targeting more than one 
component of the immune microenvironment may improve response rates and our previous work 
supports neutrophils as drivers of HCC and candidate immunotherapy targets. To better understand the 
complex role of neutrophils in HCC our aims were to develop models with an immune-rich tumour 
microenvironment, in which to explore the importance of neutrophils for tumour growth.

Method: Murine liver hepatoma Hep 53.4 cells were implanted via surgical intrahepatic injection into 
the left lateral lobe of wild type mice. A group of mice also underwent Ly6G antibody mediated neutrophil 
depletion prior to tumour implantation. Mice were harvested at 10 and 25 days and precision cut liver 
slice (PCLS) from cores of tumour, peri-tumour and non-tumour tissues created. Slices were kept in a 
bespoke PCLS bioreactor and rocked under incubation to ensure viability and retention of functionality. 
Isolated neutrophils were labelled for imaging and added to PCLS prior to multiphoton microscopy to 
visualise neutrophil uptake within the slices.

Results: Tumours were engrafted in all mice injected with Hep 53.4 cells and progressed up to 2cm in 
size at 4 weeks (figure A). On microscopic examination we noted substantive collagen deposition and 
stromal formation (figure B, white lines). FACS sorting of dissociated ex-vivo tumours revealed infiltration 
by multiple immune cell types including neutrophils. Neutrophil depletion significantly reduced tumour 
growth. PCLS from diseased livers survived for at least 5 days and added neutrophils migrated through 
the full thickness of the liver tissue, but preferentially accumulated in peri-tumour regions (figure B, 
neutrophils in red).

Conclusion: We have developed a new orthotopic model of HCC in mice that becomes populated by a 
variety of host immune cells. Tumours can also be incorporated ex-vivo in a PCLS-HCC model, 
designed for drug discovery and mechanistic investigations. The Hep 53.4 model has the advantage of 
its speed of set up and the opportunity to interrogate effects of manipulation of specific immune cell 
types including neutrophils, which were confirmed as important drivers of HCC.
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P03-16 Impact of treatment with tenofovir alafenamide (TAF) or tenofovir 
disoproxil fumarate (TDF) on hepatocellular carcinoma (HCC) incidence 
in patients with chronic hepatitis B (CHB)
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Background and aims: Potent antiviral treatment can reduce HCC incidence in CHB patients. TDF 
and TAF are first-line treatments, and in Phase 3 studies, TAF has shown antiviral efficacy similar to 
TDF, with higher rates of ALT normalization and no resistance. We evaluated the potential impact of 
treatment on HCC incidence in patients participating in the ongoing Phase 3 studies.

Method: HBeAg-positive (n=1053) and -negative (n=579) patients with HBV DNA >20,000 IU/mL and 
ALT >60 U/L (males) or >38 U/L (females) were recruited from 190 sites in 20 countries and randomized 
(2:1) to TAF 25 mg or TDF 300 mg QD for up to 3 years, followed by open-label TAF through Year 8. 
Patients with hepatic decompensation, co-infection with HCV/HDV/HIV, or evidence of HCC at 
screening were excluded. HCC was assessed by regular (every 6 month) hepatic ultrasonography 
introduced after Week 96 and throughout by local standards of care. Standardized incidence ratio (SIR) 
for HCC was calculated for observed cases relative to predicted risk using the REACH-B model.

Results: Through 5 years of follow-up, HCC occurred in 21/1632 patients (1.3%; TAF 11/1093 [1.0%]; 
TDF 10/539 [1.9%]). Median (Q1, Q3) time to HCC onset was 104 (55, 191) weeks (TAF 173 [56, 217], 
TDF 81 [26, 122] weeks). At baseline, relative to those without HCC, patients with HCC were more 
likely to be older (median age 53 vs 39 y; p<0.001), male (90% vs 65%; p=0.014), and more likely to be 
cirrhotic (FibroTest >0.75; 33% vs 9%; p<0.001). With treatment (TAF or TDF), HCC incidence was 
significantly reduced (SIR) [95% CI] 0.42 [0.27 -0.64]. For TAF-treated patients, a significant risk 
reduction was seen SIR [95% CI] 0.35 [0.19-0.62]. With TDF, there was a reduction in incidence, but it 
did not achieve statistical significance SIR [95% CI] 0.55 [0.30-1.02].
Conclusion: In CHB patients receiving TAF or TDF through 5 years, the incidence of HCC was reduced 
when compared to expected HCC incidence as determined by the REACH-B model. Additional follow 
up is needed to further characterize the impact of long-term treatment on HCC risk reduction.
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P03-17YI E2F1 and E2F2 regulate glycerophospholipid metabolism in 
nonalcoholic fatty-liver disease-related hepatocarcinogenesis
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Background and aims: Nonalcoholic fatty-liver disease (NAFLD) has emerged as a risk factor for 
hepatocellular carcinoma (HCC). A shared feature of NAFLD and HCC is the altered 
glycerophospholipid metabolism. An altered hepatic phosphatidylcholine (PC) to 
phosphatidylethanolamine (PE) ratio is linked to NAFLD progression while increased biosynthesis of 
glycerophospholipids is coupled to activation of cell cycle. E2F1 and E2F2 have been both considered 
cell cycle activators and are upregulated in HCC; however, if they share a role controlling liver lipid 
metabolism in carcinogenesis is still unclear. Thus, the aim was to identify pathways by which both E2F1 
and E2F2 modulate metabolism in NAFLD-related HCC.

Method: To induce HCC, E2f1~h, E2f2~h and wild-type (WT) mice were treated with diethylnitrosamine 
(DEN) combined or not with a high-fat diet (HFD) until sacrificed at 9 months-old. Analysis of 
transcriptome, of liver lipid content and in vivo liver PC and PE synthesis were performed.
Results: The liver transcriptome analysis showed that the 19.9% of upregulated genes and the 33.3% 
of downregulated genes were related to metabolism in the NAFLD-HCC mouse model when compared 
to their control healthy mice. Among the downregulated pathways, those including glycerophospholipid 
metabolism were overrepresented. In concordance, the analysis of metabolic fluxes showed that PC 
and PE synthesis were decreased together with the PE concentration, making the PC to PE ratio 
increase. The lack of E2f1 or E2f2 protected mice from NAFLD-related HCC development. Genes 
involved in glycerophospholipid metabolism were upregulated in both E2f1 and E2f2-KO mice livers. In 
fact, the upregulation of Chpt1 and Etkn2 expression was linked to increased synthesis of PC and PE. 
Besides, the increased liver PE concentration protected these mice from the observed increase in the 
PC to PE ratio in the NAFLD-related HCC. Interestingly, expression of Pemt, which transforms PE into 
PC, was also increased while PC content remained unaltered in both E2f1 and E2f2-KO.

Conclusion: E2F1 and E2F2, both required for NAFLD-related HCC development, are involved in the 
rewiring of glycerophospholipid metabolism. The results suggest that the recovery of liver PE levels and 
reestablishment of the PC to PE ratio could benefit the therapeutical treatments.
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P03-18YI Surveillance improves survival of intrahepatic 
cholangiocarcinoma arisen in liver cirrhosis
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Background and aims: Due to its poor survival, intrahepatic cholangiocarcinoma (iCCA) is held to be 
a much more aggressive cancer than hepatocellular carcinoma (HCC), but in most series patients were 
diagnosed when symptomatic. However, iCCA is now increasingly being discovered during the 
surveillance for HCC in cirrhosis. Whether earlier detection of iCCA in cirrhosis is associated 
nonetheless with a dismal prognosis or not is unknown.

Method: Multicenter retrospective study of consecutively enrolled patients with histological diagnosis of 
iCCA. Patients were statified into subgroups according to the absence/presence of cirrhosis. A 
propensity score matching was performed to reduce the potential iases deriving form different baseline 
characteristic. Cirrhotic patients were further stratified according to their surveillance status. The lead
time bias was estimated and effects of the surveillance on the survival were adjusted accordingly.

Results: Data from 185 patients were gathered. Eighty-five patients (46.2%) were cirrhotic. Liver 
cirrhosis was not related to a worse overall survival (33.0 vs 32.0 months, p=0.800) even after the 
propensity score analysis (36.0 vs 43.0 months, p=0.227). Amongst the cirrhotic population,47 (55.3%) 
patients had received a diagnosis of iCCA during a surveillance program.The two subgroup differed in 
the tumour dimensions at the diagnosis (30 vs 48 mm in surveilled and nonsurveilled patients, 
respectively). As a result, surveilled patients were more likely to be treated surgically (59.8 vs 28.9%, 
p=0.003). OS was significantly different between surveilled and nonsurveilled patients (median overall 
survival 51.0 vs 21.0 months, p<0.001). The benefit of surveillance was confirmed after correction for 
the lead-time bias (adjusted hazard ratio 0.464 -  95% confidence interval 0.271-0.796).

Conclusion: Cirrhotic patients have a different clinical presentation and disease course of iCCA 
according to their surveillance status, significantly influencing the chance of receiving curative surgery 
and therefore of obtaining satisfactory long-term outcomes. The discrepant results of previous studies 
evaluating the prognostic role of cirrhosis might be at least partly justified by this aspect. In our series, 
cirrhosis (compensated in the majority of cases) was not associated with worse outcomes, and therefore 
cirrhosis itself should not discourage neither surgical nor and locoregional and systemic treatments.
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P03-19YI Inactivation of the BAP1 tumor suppressor defines a subgroup 
of hepatocellular carcinoma with fibrolamellar features
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Background and aims: Fibrolamellar carcinoma (FLC) is a well characterized subtype of hepatocellular 
carcinoma (HCC) which was first defined by histological features and recently found to be driven by a 
recurrent DNAJB1-PRKACA fusion. However, liver tumors may harbour mixed histological features of 
HCC and FLC and these mixed-FLC/HCC still lack a comprehensive comparison with conventional HCC 
and FLC.

Method: We performed RNAseq and whole-genome- or whole-exome-sequencing in 151 liver tumors 
including 126 HCC, 15 FLC, and 10 mixed-FLC/HCC, with complete clinical and histological annotations. 
We used 340 HCC of the TCGA cohort for validation. Western-blot was performed to study the cAMP- 
dependent protein kinase (PKA) pathway.

Results: As expected, all FLC harboring the DNAJB1-PRKACA fusion clustered together (Figure), but 
we also observed a close cluster containing most of the mixed-FLC/HCC and characterized by a biallelic 
inactivation of the BAP1 tumor suppressor (BAP1-HCC, Figure). BAP1-HCC patients were older and 
had a poorer prognosis compared to DNAJB1-PRKACA FLC patients, but otherwise they shared many 
features including enrichment in females, lack of chronic liver disease, high intratumor fibrosis or 
enrichment in progenitor markers. At the genomic level, BAP1 -HCC showed a significant exclusion from 
mutations in classical HCC drivers such as CTNNB1, TP53 and TERT promoter. BAP1-HCC lacked the 
DNAJB1-PRKACA fusion but nevertheless activated the PKA pathway through alternative copy-number 
alterations, showing recurrent gains / amplifications of the PRKACA locus together with a loss of the 
PRKAR2A locus (coding for the inhibitory subunit of PKA) thus leading to a high PRKACA/PRKAR2A 
ratio at the mRNA and protein levels.

Conclusion: BAP1 mutated HCC encompass most of the mixed-FLC/HCC and constitute a specific 
subgroup of HCC sharing various clinical and histological features with DNAJB1-PRKACA driven FLC. 
This similarity may arise from a common over-activation of the PKA pathway in both groups of tumors.
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Figure: Hierarchical clustering of liver tumors based on mRNA expression

Liver Cancer Summit, 6-8 February 2020, Prague, Czech Republic 104



о
Network: Liver Cancer Summit 

Password: Incyte2020

Wi-Fi kindly supported by



Oncology Inspired

Gold Sponsor of EASL Liver Cancer Summit 2020

Bayer HealthCare Pharmaceuticals Inc 
100 Bayer Boulevard,
W hippany, NJ 07981 USA

PP-STI-CZ-0011-1
01/20


