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elevated in NASH and correlate with fibrosis stage. TERN-201 is a
novel, selective, covalent SSAO inhibitor that decreases liver
inflammation and fibrosis in a rat model of NASH. We conducted a
single-ascending dose clinical trial of TERN-201 and report the first
pharmacokinetic (PK) and pharmacodynamic (PD) target engage-
ment data for an SSAO inhibitor in humans.
Method: Four groups of 8 healthy participants were randomized to
receive TERN-201 capsule or matching placebo in a 3:1 ratio. Plasma
levels of TERN-201 and PD biomarkers were determined at pre-dose
and various timepoints post-dose. SSAO inhibition was determined
by measuring relative reductions in plasma H2O2 generation after
addition of an exogenous substrate (benzylamine). Endogenous
methylamine (MMA) levels, predicted to increase upon SSAO
inhibition, were measured in plasma. Safety was assessed for 7 (±3)
days after dosing.
Results: 32 healthy human participants (100% male, 63% Black, 19%
Asian,13% Caucasian)were enrolled and received a single oral dose of
TERN-201 (1, 3, 6, and 10 mg, n = 6 each) or placebo (n = 2). TERN-201
plasma PK exposure increased in a greater than dose proportional
manner between the 3 and 10 mg dose levels. The mean half-life of
TERN-201 ranged from 1–3 hours. At 4 hours post-dose, near
complete inhibition of plasma SSAO activity was seen in all dose
cohorts and continued suppression was detected for up to 1 week
after a single dose of TERN-201. Maximum plasma MMA levels
increased with TERN-201 dose. No clinically relevant adverse events
or laboratory abnormalities were reported.

Figure Inhibition of total amine oxidase levels (A) and accumulation of
methylamine (B) in the plasma of healthy participants receiving a single
dose of TERN-201 or placebo.

Conclusion: Inhibition of plasma SSAO amine oxidase activity and
dose-dependent increases in plasma MMA were sustained up to 1
week after single doses of TERN-201, suggesting potent, covalent
target engagement and supporting once daily dosing despite a short
plasma half-life. All TERN-201 dose levels were well-tolerated.
Additional studies are warranted to further investigate TERN-201
for the treatment of NASH.

FRI089
Decline in NASH and atherosclerosis-associated oxidised
phospholipids and 7-ketocholesterol in response to icosabutate
therapy
David A. Fraser1, Detlef Schuppan2,3, Yong Ook Kim2, Cristina Alonso4,
Marta Iruarrizaga-Lejarreta4, Xiaoyu Wang2, John Kastelein5,
Tore Skjaeret1. 1NorthSea Therapeutics, Naarden, Netherlands;
2Institute of Translational Immunology, University Medical Center,
Mainz, Germany; 3Division of Gastroenterology, Beth Israel Deaconess
Medical Center, Boston, United States; 4OWL Metabolomics, Parque
Tecnológico de Bizkaia, Derio, Spain; 5Department of Vascular Medicine,
Academic Medical Center, Amsterdam, Netherlands
Email: david.fraser@northseatherapeutics.com.

Background and Aims: Oxidative stress plays a central role in the
pathology of both non-alcoholic steatohepatitis (NASH) and athero-
sclerosis. We have recently shown that icosabutate, a structurally
engineered omega-3 fatty-acid (EPA) derivative resistant to β-
oxidation and membrane incorporation, significantly reduces
markers of hepatic oxidative stress (oxidised glutathione) in multiple

murine NASHmodels and systemic oxidative stress (plasma gamma-
glutamyltransferase) in hyperlipidemic humans. To investigate if
these findings extend to pathology-associated oxidised lipids, we
assessed hepatic concentrations of oxidised phospholipids (oxPLs) in
mice and plasma concentrations of 7-ketocholesterol (7-KC) in
humans treated with icosabutate.
Method: 9-week old C56BL/6J mice were fed a moderately high-fat
diet (31% fat) for 6 weeks, then continued with the diet but received
treatment with either low (56 mg/kg, ICOSA-L) or high (112 mg/kg,
ICOSA-H) dose icosabutate or EPA (equimolar to ICOSA-H) for 6
weeks (9mice per group). Changes in hepatic concentrations of oxPLs
(16:0/18:2-OH and 16:0/20:4-OH isomers) were measured and
differences versus baseline assessed via ANOVA with Dunnet’s
correction. In hyperlipidemic subjects (n = 15) temporarily with-
drawn from statins (NCT02364635), plasma concentrations of 7-KC
were assessed at day 0 (baseline), 7 and 28 (study end) in response to
either 600 mg/d icosabutate (n = 15) or placebo (n = 5) and differ-
ences versus both baseline and placebowere assessed via ANOVA as a
univariate procedure.
Results: Icosabutate, but not EPA, reduced hepatic 16:0/18:2 oxPL
concentrations (−43%, p < 0.01 and.
−53%, p < 0.001 for low- and high-dose respectively). Both icosabu-
tate and EPA reduced hepatic 16:0/20:4 oxPL concentrations,with the
most pronounced decrease occurring in response to icosabutate
(−57% and −71% for low- and high-dose respectively, both p < 0.001)
versus −18% for EPA, (p < 0.01). In humans, icosabutate markedly
reduced plasma concentrations of 7-KC by −54% at day 7 (p < 0.01)
and −42% at day 28 (p < 0.05) versus baseline and −37% at day 7 and
−39% at day 28 versus placebo (both p < 0.01). The reductions in 7-KC
exceeded the −23% (day 7) and −35% (day 28) reductions in LDL-C
versus baseline (both p < 0.01).
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Conclusion: Icosabutate effectively reduces pro-inflammatory oxi-
dised lipids in both liver and plasma. Marked decreases in hepatic
oxPLs were observed in mice despite icosabutate’s resistance to
membrane incorporation whilst decreases in plasma 7-KC exceeded
the decreases in plasma LDL-C in humans. These findings support the
therapeutic potential of icosabutate for the treatment of both NASH
and atherosclerosis via a reduction in pathology-associated oxidised
lipids.

FRI090
Aramchol improves glucose and lipid homeostasis in NASH via
regulation of AMPK and mTOR
David Fernández Ramos1,2, Fernando Lopitz Otsoa1,
Laura delaCruz-Villar1, Maider Bizkarguenaga1, Jon Bilbao1,
Mikel Azkargorta3, Marta Iruarrizaga-Lejarreta4, Darya Tsvirkun5,
Sebastiaan Martjin Van Liempd6, Cristina Alonso4, Felix Elortza3,
Liat Hayardeny5, José M. Mato1. 1CIC bioGUNE - Centro de Inv.
Cooperativa en Biociencias, Liver Metabolism, Derio, Spain; 2CIBERehd -
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Center de Investigación Biomédica en Red enfermedades hepáticas y
digestivas, Madrid, Spain; 3CIC bioGUNE - Centro de Inv. Cooperativa en
Biociencias, Proteomics Platform, Derio, Spain; 4OWL (One Way Liver
S. L.), Derio, Spain; 5Galmed R&D, Tel Aviv, Israel; 6CIC bioGUNE - Centro
de Inv. Cooperativa en Biociencias, Metabolomics Platform, Derio, Spain
Email: director@cicbiogune.es.

Background and Aims: Arachidyl amido cholanoic acid (Aramchol)
is a potent downregulator of hepatic SCD1 protein expression that
reduces liver triglycerides (TG) and fibrosis in animal models of
steatohepatitis. In a phase IIb clinical trial, Aramchol improved the
histological features of non-alcoholic steatohepatitis (NASH) and
reduced blood levels of hemoglobin A1c (HbA1c). We aimed at
assessing lipid and glucose metabolism in mouse hepatocytes and in
a mouse model of NASH (0.1MCD, 0.1% methionine and choline
deficient diet) after treatment with Aramchol.
Method: Mouse hepatocytes were incubated with 20 μM Aramchol
for 48 hours. C57BL/6 mice fed a control diet or 0.1MCD diet for 4
weeks received Aramchol (1 or 5 mg/kg/day) or vehicle by gavage for
the last 2 weeks.
Results: Proteomics and Western blot analysis showed that the
activity of AMP activated protein kinase (AMPK) was increased while
the activity of nutrient sensor mammalian target of rapamycin
complex 1 (mTORC1) was decreased by Aramchol in hepatocytes.
This translated into changes in the content of their downstream
targets including proteins involved in fatty acid (FA) synthesis and
oxidation (SCD1, P-ACCα/β(S79), CPT1a/b, HADHA and HADHB),
oxidative phosphorylation (NDUFA9, NDUFB11, NDUFS1, NDUFV1,
ETFDH and UQCRC2), tricarboxylic acid (TCA) cycle (MDH2, SUCLA2
and SUCLG2), P-p70S6K(T389), and P-S6(S235/S236). The protein
content of HMGCR and FDPS, two rate-limiting steps in the synthesis
of cholesterol was unchanged. Flux experiments with 13C-uniformely
labeled glucose showed that TCA cycle cataplerosis was reduced by
Aramchol in hepatocytes. Finally, liver metabolic analysis showed
that glucose homeostasis is improved by Aramchol in 0.1MCD fed
mice in a dose-dependent manner.
Conclusion: Our study shows that hepatocytes respond to Aramchol
treatment by activating AMPK and inhibiting mTORC1, which in turn
activate FA β-oxidation and oxidative phosphorylation inhibiting de
novo lipogenesis, gluconeogenesis and cataplerosis. These results
offer a possible explanation for downregulation of HbA1c as well as
for the reduction in hepatic TG observed in NASH patients treated
with Aramchol.

FRI091
Saroglitazar for the treatment of NAFLD patients: a single- center
observational study at 52 weeks follow up
SantoshD. Hajare1, Sandesha S. Ghorpade2. 1Jawaharlal NehruMedical
College, Department of Gastroenterology, Belgaum, India; 2KLES Dr.
Prabhakar Kore Hospital & M.R.C, Department of Gastroenterology,
Belgaum, India
Email: drsantoshhajare@gmail.com.

Background and Aims: Saroglitazar a dual PPAR alpha and PPAR
gamma agonist is approved for management of Diabetic
Dyslipidemia and Hypertriglyceridemia in India. Considering the
association between insulin resistance, dyslipidemia and the devel-
opment of NAFLD/NASH, Saroglitazar could potentially benefit
patients with NAFLD including those with borderline NASH.
Therefore, the purpose of the present study was to examine the
efficacy of saroglitazar in patients with NAFLD.
Method: This study was Single Center, Single arm, Prospective
Observational study conducted in Southern India. A total of 52
patients Diabetic and Non-Diabetic diagnosed as fatty liver on USG
and with Liver Stiffness Measurement (LSM) >6 kPa were prescribed
Saroglitazar 4 mg once daily. The Males (71.15%) and Females
(28.84%) with Mean age of 45.8 ± 11.6 years and Mean Body Mass
Index 28.1 ± 6.0 Kg/m2 were followed up for the period of 52 weeks
for body weight, ALT (Alanine Aminotransferase), AST (Aspartate

Aminotransferase), Serum triglycerides and LSM. Statistical analysis
was done using Paired sample student t -test.
Results: In this study 28.8% were Diabetic and 17.3% were
hypertensive. Patients were Normal (21.15%), Overweight (11.54%),
Obese I (32.69%) and Obese II (34.62%) as per WHO Asian criteria
based on BMI. Saroglitazar treatment was associated with significant
reduction in ALT (56.1 ± 30.9 to 33.5 ± 16.7IU/L) and AST (46.7 ± 22.3
to 29.4 ± 11.1 IU/L), Serum triglycerides reduced significantly from
(193 ± 56.75 mg/dL to 133.11 ± 37.04 mg/dL) and Liver Stiffness
Measurement at baseline 12.3 ± 9.9 kPa was significantly reduced to
9.6 ± 4.5 kPa at 52weeks follow up. Percentage reduction in the above
parameters are summarized in Table 1. There was slight variation in
weight (75.2 ± 13.8 to 73.9 ± 13.5 kg). Overall, Saroglitazar was well
tolerated during the study.

Table 1: Change in efficacy endpoints from baseline to week 52.

Parameters
Percentage
Reduction P Value at 95% CI

ALT 40.3% <0.001
AST 36.9% <0.001
Serum Triglycerides 31.0% <0.001
Liver Stiffness Measurement 21.0% 0.02
Body Weight 1.7% 0.005

Conclusion: Saroglitazar 4 mg once daily improved the liver
enzymes, serum triglycerides and Liver Stiffness measurement.
Further studies are needed to substantiate the efficacy and safety of
Saroglitazar.

FRI092
The pharmacokinetics, pharmacodynamics, and short-term
safety of cilofexor, a nonsteroidal farnesoid X receptor agonist, in
subjects with hepatic impairment
Chia-Hsiang Hsueh1, Andrew Billin1, Shirley Li1, Stephen Lin1,
Deqing Xiao1, Chuhan Chung1, Robert Myers1, Elijah Weber1,
Cara Nelson1. 1Gilead sciences, inc.
Email: cara.nelson@gilead.com

Background and Aims: Cilofexor (CILO) is a selective, oral,
nonsteroidal farnesoid X receptor (FXR) agonist in development for
the treatment of nonalcoholic steatohepatitis (NASH) and primary
sclerosing cholangitis (PSC). This Phase 1 study evaluated the short-
term safety, pharmacokinetics (PK), and pharmacodynamics (PD) of
CILO in subjects with mild, moderate, or severe hepatic impairment
(HI) to support development of CILO in patients with cirrhosis.
Method: Subjects with stable mild, moderate, or severe HI (Child-
Turcotte-Pugh [CTP] A, B, or C, respectively, [n = 10/group]) and
healthy matched controls with normal hepatic function (by sex, age,
and BMI) underwent intensive PD sampling on Day-1 and received a
single, oral dose of CILO (30 mg CTP-A, -B; 10 mg CTP-C) on Day 1
with intensive sampling for PK (96 hr) and PD (24 hr). Safety was
monitored and the effect of HI on PK parameters (AUC, Cmax, free
fraction [fu]) of CILO and itsmajor circulatingmetabolites (GS-716070
and GS-156765), as well as PD parameters (C4 and FGF19), were
evaluated. Geometric least square mean ratios (GLSM ratios) and 90%
confidence intervals (CIs) relative to controls are reported.
Results: Treatment-emergent adverse events (AEs) were generally
mild. Two subjects (withmoderate and severeHI), bothwith histories
of esophageal varices, experienced serious AEs of GI hemorrhage,
considered unrelated to study drug. Preliminary data summarizing
the effect of varying degrees of HI on PK and baseline-corrected PD
are presented in the Figure. Systemic/free exposures of CILO and its
major circulatingmetabolite GS-716070were increased, whereas GS-
1056756 exposure was decreased with increasing severity of HI.
Whereas PD response to CILO was similar in subjects with mild or
moderate HI compared to controls, subjects with severe HI had
reduced response, likely due to baseline activation of the FXR
pathway (Figure).
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Conclusion: There is probable indication to suggest a relation
between ethnicity and the level of fibrosis at certain age ranges.
This is particularly reflected in the Hispanic patient cohort, in which
only patients in the 1957–1962 age range and above began to develop
significant fibrosis. As for Asian and East European groups, although
there is deviation in the actual fibrosis score values, the general
trends were similar. This indicates that the difference between these
two groups lie in the overall average fibrosis score itself, rather than
the trend of development.

FRI053
Drivers of diagnosis and referral decisions in non-alcoholic fatty
liver disease patients
Michael Roden1, Branko Popovic2. 1Institute for Clinical Diabetology,
German Diabetes Center, Düsseldorf, Germany; 2Sanofi Consumer
HealthCare, Sanofi Aventis Deutschland GmbH, Frankfurt, Germany
Email: branko.popovic@sanofi.com.

Background and Aims: Non‐alcoholic fatty liver disease (NAFLD),
including non-alcoholic steatohepatitis (NASH), is an increasing
cause of chronic liver disease. NAFLD patients frequently suffer
frommetabolic syndrome and are at higher risk of NAFLD progression
and cardiovascular mortality. The aim of this focused review was to
assess the current state of awareness of specialists and general
practitioners (GPs) on the epidemiology of NAFLD in adults and to
identify the factors responsible for the diagnosis and treatment of
NAFLD.
Method: Two independent reviewers conducted a search via
PubMed, Embase, and DynaMed on studies published between
2005–2019, following a pre-defined Patient, Intervention,
Comparison, Outcome (PICO) model. Final accepted studies were
summarized and applied to pre-determined research questions
related to the study aim.
Results: Twenty-two systematic reviews and networkmeta-analyses
of randomized clinical trials were included. Physician and patient
awareness: Many GPs seem to lack knowledge of NAFLD and
underestimate its prevalence, e. g. 70% in Italy and 84% in USA.
Similarly, patient awareness of NAFLD is also very low, even among
thosewith relevant risk factors such as obesity (19% in an USA study).
Likewise, 94% of diabetes specialists in UK report that their patients
are not aware of NAFLD and 66% are concerned about missing a
diagnosis of severe NAFLD. Diagnosis and screening: More than half
of GPs do not test their NAFLD patients for other common causes of
fatty liver. In USA, specialists, but not GPs, are more likely to screen
patients with diabetes for NAFLD and NASH (68% vs. 44%), but less
likely to screen patients with abdominal pain (7% vs. 24%,
respectively). Additionally, endocrinologists and cardiologists
report greater clinical concern regarding NAFLD and are more likely
to refer patients than GPs (67% vs. 33%).
Conclusion:Many patients at risk of NAFLD are currently missed due
to inadequate screening and uncertainties surrounding diagnostic
tests and treatment options, along with lack of knowledge related to
screening and management.

FRI054
Validation of the accuracy of the fast score for detecting non-
alcoholic steatohepatitis patients at high risk of becoming
cirrhotic in a North American cohort
Mariana Lazo1, Mark Van Natta1, Arun Sanyal2, James Tonascia1,
Naga Chalasani3, Samer Gawrieh3, Mohammad Siddiqui2,
Cynthia Behling4, Srinivasan Dasarathy5, Anna Mae Diehl6,
Kris V. Kowdley7, Rohit Loomba8, Arthur McCullough5,
Norah Terrault9, Brent Tetri10, Raj Vuppalanchi3. 1Johns Hopkins
University; 2Virginia Commonwealth University; 3Indiana University;
4Sharp Health Care; 5Cleveland Clinic Foundation; 6Duke University;
7Washington State University; 8University of California, San Diego;
9University of Southern California; 10St. Louis University
Email: mlazo@jhu.edu.

Background and Aims: Management of patients with nonalcoholic
steatohepatitis liver diseasewho are at elevated risk of progressing to
cirrhosis (at risk NASH) would be enhanced by an accurate
noninvasive diagnostic test. The new FASTTM score, a mix of
FIBROSCANTM and aspartate aminotransferase (AST), has shown
moderate diagnostic accuracy for at-risk NASH (area-under-the-
Receiver-Operating-Characteristic [AUROC] = 0.80) in European
cohorts. Our aims were to validate the FASTTM in a North American
cohort and show how its accuracy might vary by patient mix.
Methods: We studied 585 adults with biopsy-confirmed NASH from
the multicenter NASH Clinical Research Network (CRN) cohort. At-
risk NASH was defined as definite NASH, NAFLD Activity Score
(NAS)≥ 4 and a fibrosis stage≥ 2. We used the echosens® formula for
FASTTM from liver stiffness (E kPa), steatosis (controlled attenuation
parameter [CAP] dB/m), and AST (U/L); the FASTTM-based Rule-Out
(FASTTM<0.35, sensitivity = 90%) and Rule-In (FASTTM >0.67, specifi-
city = 90%) zones. The diagnostic performance measures used were
AUROC, sensitivity (Se), specificity (Sp), positive predictive value
(PPV) and negative predictive value (NPV); these were calculated for
the total sample and by subgroups of patients and by FIBROSCANTM

exam features.
Results: The NASH CRN population was 38% male, 79% white; 73%
obese; with means for age = 51 years, ALT = 66 U/L, and AST = 50 U/L.
The prevalence of at-risk NASH was 37% vs. 50% in the Derivation
population. The AUROC of FASTTM for at-risk NASH in the NASH CRN
was 0.81 (95% CI: 0.77, 0.84), very similar to the AUROC in the
Derivationpopulation: 0.80. The Se, Sp, PPVandNPVare shown in the
Table. The performance of FASTTM was better in non-whites vs.
whites (AUROC: 0.91 vs 0.78; p = 0.0002) and inversely related to
obesity status (AUROC: 0.94 in normal, 0.84 in overweight, and 0.78
in obese; p = 0.04). No differences were observed by other patient
characteristics, or FIBROSCANTM exam features.
Table: Diagnostic accuracy of FASTTM.

Populations
Prevalence of
at- risk NASH

Rule-Out Zone Gray Zone Rule-In Zone
Zone intervals

FASTTM <0.35
FASTTM

0.35–0.67 FASTTM >0.67

Derivation 50% (174/350) % patients:
31% Se =
0.90 Sp =
0.53 NPV =
0.85

% patients:
40%

% patients:
29% Se =
0.48 Sp =
0.90 PPV =
0.83

NASH CRN 37% (214/585) % patients:
35% Se =
0.91 Sp.0.50
NPV = 0.90

% patients:
38%

% patients:
27% Se =
0.51 Sp =
0.87 PPV =
0.69

Conclusion: FASTTM for diagnosing at-risk NASH was validated in
large, multi-racial population from North America. Diagnostic
performance varies by subgroups of NASH patients, including race,
obesity, and prevalence of at-risk NASH.

FRI055
Serum lipidomic landscape of non-alcoholic fatty liver disease
progression to hepatocellular carcinoma in a Caucasian
population
Monika Lewinska1, Alvaro Santos-Laso2, Enara Arretxe3,
Cristina Alonso3, Ekaterina Zhuravleva1, Raúl Jiménez-Agüero2,
Emma Eizaguirre2, Mariá Jesús Pareja4, Malte Suppli5,
Filip Krag Knop5, Stine Karlsen6, Gerda Elisabeth Villadsen6,
Thomas Decaens7,8,9, Rocio IR Macias10,11, Bruno Sangro12,
Jesus M. Banales2,11,13, Jesper Andersen1. 1Biotech Research and
Innovation Centre, København, Denmark; 2Biodonostia Research
Institute, Department of Liver and Gastrointestinal Diseases, San
Sebastian, Spain; 3OWL (One Way Liver S. L.), Derio, Spain; 4Hospital
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Universitario Juan Ramón Jiménez, Huelva, Spain; 5Gentofte Hospital,
Center for Clinical Metabolic Research, Hellerup, Denmark; 6Aarhus
University Hospital, Aarhus, Denmark; 7Clinique Universitaire d’Hépato-
gastroentérologie, Grenoble, France; 8Institute for Advanced Biosciences,
Research Center UGA/Inserm, Grenoble, France; 9Université Grenoble
Alpes, Grenoble, France; 10University of Salamanca, Campus Miguel de
Unamuno, Salamanca, Spain; 11National Institute for the Study of Liver
and Gastrointestinal Diseases, Carlos III Health Institute, Madrid, Spain;
12Clinica Universidad de Navarra, Pamplona, Spain; 13Fundación
Ikerbasque, Bilbo, Spain
Email: jesper.andersen@bric.ku.dk.

Background and Aims:Non-alcoholic fatty liver disease (NAFLD) is a
highly prevalent (24% of population globally) and progressive liver
disorder emerging as a leading risk factor for hepatocellular
carcinoma (HCC). Themolecular mechanisms behind the progression
from NAFLD to HCC (NAFLD-HCC) remain elusive, and surveillance of
‘at risk’ NAFLD patients constitutes a clinical challenge. In this study,
we elucidate the deregulated metabolic serum landscape of NAFLD-
HCC patients and individual lipids diagnostic utility.
Method: We have performed comprehensive ultra-high-perform-
ance liquid chromatography mass spectrometry (UHPLC-MS), inves-
tigating 1,295 metabolites in 196 serum samples from Caucasian
patients with biopsy-proven diagnosis stratified into healthy and
obese (CTRL = 44), metabolic disease (NAFLD = 93), NAFLD-HCC (n =
27) and alcohol or viral-associated HCC (AV-HCC = 32).

CTRL vs
NAFLD-HCC

NAFLD vs
NAFLD-HCC

AV-HCC vs
NAFLD-HCC

Model 0.989 0.997 0.999
AFP 0.786 NA 0.613
ALT 0.776 0.733 0.570

Results: In total, we detected 470metabolites, including amino acids,
their derivatives and lipids. We identified two major metabolic
events in NAFLD-HCC. The initial metabolic rearrangement occurs in
the onset of NAFLD (healthy liver; obese to NAFLD), characterized by
differential expression (FDR p < 0.05) of 232 metabolites (DEMs). The
most prevalent metabolites impaired within the first metabolic step
include amino acids, acylcarnitines (AC), bile acids, cholesteryl esters,
and glycerophosphocholines. Contrary, the significantly augmented
metabolic program covers mostly free fatty acids (FFA), as well as
diglycerides and triglycerides (TG). The second metabolic rearrange-
ment was observed at the neoplastic conversion from NAFLD to
NAFLD-HCC. The late metabolic switch included major metabolic
aberrations covering 334 DEMs with significant changes in AC,
ceramides and FFA. The progressive change (Spearman, p < 0.05) of
metabolites showed gradual TG increase, progressive loss of AC and
complete deterioration of FFA as the main perturbed metabolite
subclasses. Multivariate analysis discriminated NAFLD-HCC patients
from CTRL, NAFLD and HCC with a different etiology (AV-HCC) (Q2 =
0.51, R2 = 0.57). We generated ROC curves for DEMs and built a
discriminator model including the top 5 metabolites, reaching a
predictive accuracy >90%. The predictive power of the panel is
superior to alpha-fetoprotein (AFP) and biochemical marker alanine
transaminase (ALT) for the liver function:
Conclusion: Serummetabolomics revealed a specific perturbation of
the lipid biology during the progression from healthy liver and
morbidly obese, through NAFLD to malignant onset of NAFLD-HCC.
Our metabolite panel can be clinically exploited in surveillance of
patients at risk for developing HCC (morbidly obese, diabetic and
NAFLD patients), and can distinguish NAFLD-HCC from AV-HCC.

FRI056
Difference between antinuclear antibody-positive non-alcoholic
steatohepatitis and autoimmune hepatitis based on differential
patterns of peripheral T lymphocytes
Akira Kado1, Takeya Tsutsumi2, Kazuhiko Ikeuchi2, Kazuya Okushin3,
Kenichiro Enooku1, Hidetaka Fujinaga1, Kyoji Moriya3,
Hiroshi Yotsuyanagi2, Kazuhiko Koike1. 1The University of Tokyo,
Gastroenterology, Japan; 2Medical Science, The University of Tokyo,
Infectious Diseases, Advanced Clinical Research Center, Japan; 3The
University of Tokyo, Infection Control and Prevention, Japan
Email: monteruterubest@gmail.com.

Background and Aims: About 15–45% of nonalcoholic steatohepa-
titis (NASH) has been reported to be seropositive for antinuclear
antibody (ANA), and may be misdiagnosed as autoimmune hepatitis
(AIH). Clinically, pathological diagnosis by liver biopsy is useful to
discriminate ANA-positive NASH from AIH, but on some clinical
situations, urgent medication by steroids without pathological
diagnosis is needed, which may exacerbate the pathogenesis of
NASH. NASH is known to involve immunologicalmechanismwhich is
probably different from AIH, therefore it is possible that there are
some differences in patterns of peripheral lymphocytes. The aim of
this study is to determine differential patterns of peripheral T
lymphocytes between ANA-positive NASH and AIH.
Method: Peripheral bloodmononuclear cells (PBMCs) were obtained
from 38 patients pathologically diagnosed as NASH (ANA negative:
positive = 21: 17) by liver biopsy, and also from 15 patients
pathologically diagnosed as AIH, based on diagnostic criteria of AIH
(Hennes EM, et al. Hepatology 2008). For flow cytometry analysis, we
used several subset markers of T lymphocytes to select target T
lymphocytes. All T cells were selected from PBMCs through CD3
gating, and helper Tcells (Th) and cytotoxic Tcells (CTL)were selected
through CD4 and CD8 gating, respectively. To further separate Th, we
used CXCR3+CCR4-CCR6- (Th1), CXCR3-CCR4-CCR6+ (Th2), CXCR3-
CCR4+CCR6+ (Th17), and CD25+CD127- (Treg) as Th subset markers.
Furthermore, PD1 and CTLA4, recently focused as immune tolerance,
were also examined. T lymphocyte percentages were calculated as
standardized by CD3, CD4, and CD8 positive cells with each gating.

Results: We found no differences in the percentages of all T cells, Th
and CTL between ANA-positive NASH and AIH patients. Among Th
cells, ANA-positive NASH patients showed a significant higher
percentage of Th2 compared to AIH patients, but we found no
differences in the percentages of Th1, Th17 and Treg. Concerning PD1
and CTLA4, ANA-positive NASH patients showed a significant lower
percentage of CD4+PD1+ T cells compared to AIH patients. On the
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other hand, we found no differences in the percentages of CD8+ PD1+
and CTLA4+ T cells.
Conclusion: This study suggests that ANA-positive NASH is different
from AIH in patterns of peripheral T lymphocytes, in particular, Th2
and CD4 + PD1 + Tcells. The underlyingmechanism for this difference
remains to be elucidated, but this differential patternmay be useful to
noninvasively discriminate ANA-positive NASH from AIH.

FRI057
Utility ofmetabolomic biomarkers to identify non-alcoholic fatty
liver disease in liver transplant recipients
Christopher Mowry1, Josh Levitsky2, Cristina Alonso3,
Marta Iruarrizaga-Lejarreta3, Ortiz Pablo3, Mary Rinella2.
1Northwestern University Feinberg School of Medicine, Chicago, United
States; 2Northwestern University Feinberg School of Medicine,
Department of GastroenterologyandHepatology, Chicago, United States;
3OWL Metabolomics, Derio, Spain
Email: mary.rinella@nm.org.

Background and Aims: Nonalcoholic fatty liver disease (NAFLD) is a
rising indication for liver transplantation (LT) worldwide. Diagnosis
of recurrent NASH after LT requires liver biopsy, which is invasive,
costly, and impractical for serial monitoring. Our aim was to use an
unbiased, noninvasive metabolomics approach to identify biomarker
profiles for nonalcoholic fatty liver (NAFL) and steatohepatitis (NASH)
in LT recipients.
Method: This cross-sectional pilot study included 39 LT recipients
who underwent liver biopsy and had simultaneous plasma samples
collected and analyzed using ultra-high-performance liquid chro-
matography – mass spectrometry (UHPLC-MS) to elucidate metabo-
lomic profiles. The resulting profiles were compared between
patients with recurrent NAFL/NASH vs. normal liver (negative
control) and acute rejection (positive control).
Results: Univariate analysis revealed 22 metabolites that were
differentially and significantly (p < 0.05) altered in patients with
recurrence of NAFLD compared to patients with normal liver
histology on biopsy. Three metabolites (triglyceride (44:1), triglycer-
ide (53:0), and arginine) were identified as potential specific markers
of NAFLD vs. both normal and rejection biopsies. Within participants

with NAFLD, 15 metabolites were identified as divergent between
NAFL and NASH. Among patients transplanted for NASH cirrhosis, 18
metabolites were significantly altered between thosewith fibrosis vs.
without fibrosis on liver biopsy.

Conclusion: In conclusion, we were able to identify a number of
potential metabolic biomarkers that could be used in the clinical
setting to noninvasively identify recurrent NAFL and NASH. Further
investigation with a larger sample size is warranted to validate these
preliminary results.

FRI058
Cost-effectivity analysis of several non-invasive test strategies for
detection and referral of patients with non-alcoholic fatty liver
disease at risk of advanced fibrosis
Javier Ampuero1,2, Yolanda Sánchez1,2, Bianca Sanchez1,2,
Raquel Millan1,2, Inmaculada Dominguez3, Inmaculada Gabaldon4,
Begoña López5, Julio Cepello6, Rosa Ufano7, Rafael Lebrero8,
Olga Mateos9, Manuel Romero Gomez1,2. 1Seliver Group, Instituto De
Biomedicina De Sevilla (IBiS), Hospital Universitario Virgen Del Roció/
CSIC/Universidad De Sevilla; 2Centro De Investigación Biomédica En Red
De Enfermedades Hepáticas y Digestivas (CIBEREHD); 3UCM Laboratory,
Hospital Universitario Virgen del Roció; 4UCM Las Palmeritas, Distrito
Sevilla; 5UCM San Pablo, Distrito Sevilla; 6UCM Virgen de África, Distrito
Sevilla; 7UCM Poliǵono Sur, Distrito Sevilla; 8UCM Las Letaniás, Distrito
Sevilla; 9UCM El Cachorro, Distrito Sevilla
Email: javi.ampuero@gmail.com.

Background and Aims: Non-alcoholic fatty liver diseases at risk of
advanced fibrosis is underdiagnosed out of hepatology clinics.
Strategies based on education, tools and communication with
primary care could impact on the management of this entity. The
main aim was to compare the effectiveness of several non-invasive
test son detection and referral of patients with NAFLD at risk of
advanced fibrosis.
Method: Peer-to-peer sessions were scheduled with all primary care
centres from Virgen del Rocio University Hospital. Hepamet Fibrosis
Score (HFS), NAFLD Fibrosis score (NFS) and FIB4 were available to be
requested from primary care. Combined score was defined as gold
standard for advanced fibrosis risk detection. Combined score was

Figure: (abstract: FRI057): Metabolites found to be significantly (p < 0.05) altered in the comparison NASH vs. NAFL. Two representative boxplots are dis-
played. Abbreviations: AA, amino acid; ST, sterol; LPE lysophosphatidylethanolamines, PC, phosphatidylcholines; LPC, lysophosphatidylcholines, SM,
sphingomyelins.
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Results: At the screening center discovery cohort, we separately
screened for cirrhosis-related biomarkers using two strategies that
did not differentiate or differentiated the three etiologies, of which
only one cirrhosis biomarker, 3-(4-hydroxyphenyl) lactic acid (HPLA)
was shared by the three liver diseases. Serum HPLA levels increased
significantly with the progression of liver disease from non-cirrhosis
stage to compensated and decompensated cirrhosis, regardless of
different etiologies. This finding was subsequently verified in the
internal validation cohort. By the cutoff value (3.27 μmol·L-1) of
serum HPLA content, patients with cirrhosis were identified in an
external prospective cohort with discrimination sensitivity and
specificity of 68.42% and 61.76%, respectively. Further analysis
revealed that serum HPLA content was significantly and positively
correlated with either CHILD grade or MELD score in patients with
different types of liver disease, and positively correlated with Battes-
Ludwig fibrosis grade in liver biopsy.
Conclusion: Serum HPLA is a shared cirrhosis biomarker to monitor
the progression of cirrhosis in chronic liver diseases.
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Serum metabolic biomarkers for the differential diagnosis of
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Background and Aims: The accurate diagnosis of adenocarcinomas
located in the head of the pancreas -distal cholangiocarcinoma
(dCCA) and pancreas ductal adenocarcinoma (PDAC)-, represents a
clinical challenge since both types of tumors share symptoms and
they cannot be distinguished by imaging techniques. At present there
are no accurate serum biomarkers that allow early and differential
diagnosis of these tumors. Omics technologies facilitate the profiling
and analysis of disease‐specific signatures and are powerful sources
of candidates. The aim of this study was to determine serum
metabolomics profiles in patients with dCCA or PDAC to identify
novel biomarkers for the early and differential diagnosis.
Method: Chloroform/methanol andmethanol extractswere obtained
from the serumof patientswith diagnosis of dCCA (n = 34) or PDAC (n
= 38) confirmed by histopathology, attended in the University
Hospitals of Donostia and Salamanca, and healthy individuals (n =
25) divided in two cohorts. Ultra-high performance liquid chroma-
tography coupled to mass spectrometry (UHPLC-MS) was used to
determine amino acids and lipids.
Results: A total of 484 metabolites in serum samples were identified
in both cohorts and included in the univariate and multivariate data
analyses. Compared to controls, serum samples of patientswith dCCA
and PDAC had higher levels of several metabolites, mainly

triglycerides, diglycerides and bile acids in dCCA and triglycerides,
diglycerides and diacylphosphatidylethanolamines in PDAC. Fewer
changes were found between the circulating metabolomes of dCCA
and PDAC, although several species of phosphatidylethanolamines
(PE), lysophosphatidylethanolamines and triglycerides were more
elevated in PDAC than in dCCA.
Among other metabolites, glutamic acid and aspartic acid distin-
guished tumors from controls with an AUC>0.91 and 0.94, respect-
ively. To determine a predictive model for the discrimination
between patients with dCCA and PDAC based on circulating
metabolites both cohorts were merged and divided into three
cohorts: training (70%) and validation (20%) for cross-validation
and parameter optimization and test (10%) for blind validation. A
logistic regression model with six metabolites [PC(17:0/0:0), PI(18:0/
20:3),12-HETE, PE(0:0/16:0), hydrocortisone and phenylalanine]was
found, with an AUC of 0.92 in training, 0.84 in validation and 0.85 in
test cohorts.
Conclusion: Specific panels of serum metabolites can be useful to
distinguish dCCA from PDAC. Validation of the clinical usefulness of
these biomarkers in further prospective studies is granted.
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Proteomic identification of serum factors that correlate with
reduction of HVPG following curative treatment for hepatitis C
virus infection
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Background and Aims: Estimation of portal hypertension through
measurement of the hepatic venous portal pressure gradient (HVPG)
is the best predictor of clinical outcome in advanced chronic liver
disease. Several non-invasive markers (NIMs) have shown good
accuracy in identifying clinically significant portal hypertension
(CSPH: HVPG≥ 10 mmHg).What is missing are NIMs that can predict
reductions in HVPG. The aim of this study is to evaluate whether
blood-based proteomic biomarkers are able to detect reductions in
HVPG in patients with cirrhosis from Hepatitis C virus (HCV) after
achieving sustained virologic response at 24 weeks post treatment
(SVR24).
Method: This is a retrospective analysis of prospectively collected
blood samples from patients with HCV cirrhosis, treated with direct
acting antivirals. The study was IRB-approved and informed consent
was obtained. Patients were from a single centre in Spain. Patients
had HVPG ≥10 mmHg at baseline and a repeat measurement at
SVR24. Blood samples were also taken at baseline and at SVR24. We
conducted a proteomics-based study on serum samples using
SomascanTM, an aptamer-based technology that measures ∼4500
human proteins. We determined proteins that correlate with
reductions in HVPG in our patient population.
Results: Forty patients were included. Mean age was 66 years, 58%
women, mean Child-Pugh score of 5 and mean HVPG of 14 mmHg
(range 10 mmHg–20 mmHg). All patients achieved SVR. HVPG
decreased by a mean of 2.1 mm Hg (95%CI: −3.5, −0.5; p = 0.008)
from baseline. Heatmap and cluster analysis showed that the patients
were grouped based on hemodynamic response to treatment. We
performed Spearman correlation analysis for each of the ∼4500
proteins versus change in HVPG for all 40 patients. The correlation
with decrease in HVPG for all patients was 0.49 increasing to 0.77 for
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