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Introduction

It is our pleasure to present to you here the abstracts from the 1st International
Conference on Fatty Liver (ICFL 2017) that took place June 1–3, 2017 in Seville, Spain.
ICFL 2017 was a groundbreaking conference that brought together 230 physicians,
researchers and allied health professionals in the field of Hepatology, Gastroenterology, as well as Diabetology, Nutrition, Radiology, and Cardiology, in order to address
the growing impact of Fatty Liver and its relationship with the other organs in the
body.
The conference offered us the opportunity to address the challenges and long-term
effects of Fatty Liver with a focus on unifying the global knowledge of Fatty Liver,
which has the potential to yield valuable research through multidisciplinary involvement.
Discussions were fruitful and raised questions across all disciplines to help guide
and treat our patients; increase our knowledge on the early warning signs; create better guidance for treatment options, as well as provide access to a wider spectrum of
data/research from a multidisciplinary point of view.
We, the Scientific Committee selected oral and poster presentations that represent
outstanding research to be spotlighted during the program. These essential papers
offer the most exciting cross-discipline research in the field today, and complement
the scientific program that explored what is new in diagnostics and therapeutics modalities.
We hope this offers you insightful reading,
The Organizing Committee
Prof. Rifaat Safadi, Israel
Director of Liver Unit
Hadassah Hebrew University Medical Center
Prof. Arun Sanyal, United States
Professor of Medicine, Gastroenterology and Molecular Pathology
Virginia Commonwealth University
Prof Quentin M. Anstee, United Kingdom
Professor of Experimental Hepatology
Newcastle University
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ICFL7-0011

Prevalence of Metabolic Syndrome and Liver
Steatosis in a Prospective Multicenter Study of
Patients Referred for Hyperferritinemia
A. Castiella1, E. Zapata1, I. Urreta2, L. Zubiaurre1, P. Otazua3,
J.M. Alústiza4, E. Salvador4, G. Letamendi5, B. Arrizabalaga6,
J.I. Emparanza2
1Hospital

de Mendaro, Gastroenterology, Mendaro, Spain;
Universitario Donostia, Clinical Epidemiology,
Donostia, Spain; 3Hospital de Mondragon, Gastroenterology,
Mondragon, Spain; 4Osatek Donostia, Radiology, Donostia,
Spain; 5Hospital de Galdakao, Hematology, Galdakao, Spain;
6Hospital de cruces, Hematology, Baracaldo, Spain
2Hospital

Background and Aims: Approximately 25% of adult population in western countries have metabolic syndrome (MS).
Hyperferritinemia (HF) is frequently present in patients with
MS (dysmetabolic hyperferritinemia). Liver steatosis is often
suspected in patients with MS. To study the prevalence of the
MS in patients referred for HF to 6 hospitals in the Basque
country, Spain. To study the prevalence of hepatic steatosis determined by MRI in these patients.
Methods: A prospective study of 312 consecutive with HF
(>200 μg/L women; 300 μg/L men) and/or TSI >45%, confirmed in two determinations, was conducted from December
2010 to April 2013. The MS was defined by the presence of
three of the following factors: waist circumference ≥94 cm
men/≥80 cm women; Triglycerides ≥150 mg/dL or treatment
for this dislipidemia; HDL <40 mg/dL women/<50 mg/dL men
or treatment for this dislipidemia; glucose ≥100 mg/dL or
Type 2 diabetes; hypertension: blood pressure ≥130 mm
Hg/≥85 mm Hg or treatment for arterial hypertension. LIC
was determined by MRI 1,5 Tesla system (SIR method). We
systematically performed T1-weighted in-phase and opposedphase imaging to determine the presence or not of liver steatosis.
Results: 312 patients (272 men/40 women) were included.
Mean age 55 (SD 13.5); Mean ferritin 729.6 (SD 449.6), mean
TSI 40.8 (SD 15.8); 276 patients have all the required criteria
to determine the MS presence: 115/240 men (48%) and 20/36
women (55.6%) presented MS: 135 patients with MS (49%);
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141 without MS (NMS) (51%). In 286 patients a MR study
for the presence of liver steatosis was performed: 196 no steatosis; 90 liver steatosis. 251 patients with MS criteria and
MR for steatosis: NMS group (128): no steatosis 103; steatosis 25; MS group (123): no steatosis 72, steatosis 51 (total: no
steatosis 175, steatosis 76). When we study if the presence of
liver steatosis was more frequent in the MS group, the results
obtained were statistically significative. Pearson’s chi2 =
0.000.
Conclusions: Nearly 50% of the patients referred for hyperferritinemia to the hospitals of our country had MS; the patients
with MS had more frequently liver steatosis than the patients
without MS.
No conflict of interest.

ICFL7-0019

Liver Iron Concentration in the Metabolic
Syndrome with Hyperferritinemia (Dysmetabolic
Hyperferritinemia). Results from a Prospective
Cohort of 312 Patients
A. Castiella1, E. Zapata1, I. Urreta2, L. Zubiaurre1, P. Otazua3,
J.M. Alustiza4, E. Salvador4, G. Letamendi5, B. Arrizabalaga6,
J.I. Emparanza2
1Hospital

de Mendaro, Gastroenterology, Mendaro, Spain;
Universitario Donostia, Clinical Epidemiology,
Donostia, Spain; 3Hospital de Mondragon, Gastroenterology,
Mondragon, Spain; 4Osatek Donostia, Radiology, Donostia,
Spain; 5Hospital de Galdakao, Hematology, Galdakao, Spain;
6Hospital de Cruces, Hematology, Baracaldo, Spain
2Hospital

Background and Aims: Aproximately 25% of adult population in western countries have metabolic syndrome (MS). Hyperferritinemia (HF) is frequently present in patients with MS
(dysmetabolic hyperferritinemia). There are some publications
that support that HF is associated with a raised liver iron concentration (LIC) in these patients, but some doubts persist
about this subject.
To study the LIC in patients referred for hyperferritinemia
to six different hospitals in the Basque Country (multicenter
study), Spain, and determine if there are differences between
patients with or without metabolic syndrome.
Methods: A prospective study of 312 consecutive patients
with HF (>200 mg/L women, >300 mg/L men) was conducted
from December 2010 to April 2013. The Metabolic syndrome
was defined by the presence of three of the following factors:
waist circumference ≥94 cm men/≥80 cm women; Triglycerides ≥150 mg/dL or treatment for this dislipidemia; HDL <40
mg/dL women/<50 mg/dL men or treatment for this dislipid-
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emia; glucose ≥100 mg/dL or Type 2 diabetes; hypertension:
blood pressure ≥130 mm Hg/≥85 mm Hg or treatment for arterial hypertension. LIC was determined by MRI (SIR method).
Results: In 276 of 312 patients we have all the data to determine the MS presence: 115/240 men (48%) and 20/36 women
(55.6%), 135 patients, presented MS. In all 276 patients MRI for
LIC determination (mean±SD) was performed. (We have LIC
results (μmol/g) from the 276 patients). The mean LIC was
30.83 ± 19.38 (women) and 38.84 ± 25.50(men), with 37.66 ±
24.79(CI 95%; 33.44 to 41.88) for all the MS group. In 141 patients MS was not diagnosed (NMS): 125/240 were men (52%),
and 16/36 women (44.4%). The mean LICwas 34.88 ± 16.18 in
women, and 44.48 ± 38.16 in men, with 43.39 ± 36.43(IC 95%,
37.32 to 49.46) for all the NMS group. We compare the mean
values of LIC from both groups (MS vs. NMS) by Pearson’s Chi
square test and Fisher’s exact test: no significant differences
were seen (p = 0.12).
Conclusions: Patients with HF and MS (dysmetabolic hyperferritinemia) present a mean LIC near normal values and
their values do not differ from those of patients with HF and
without MS.
No conflict of interest.

ICFL7-0024

Weight Management as a Treatment Intefvention for
Nafld Patients – Real World Practice and Physician
Reported Satisfaction with Treatment Effectiveness
V. Higgins, A. Leith, S. Fermer, M. O’Brien, R. Moon
Adelphi Real World, Endocrinology, Bollington, United Kingdom

Background and Aims: Nonalcoholic fatty liver disease
(NAFLD) is a medical condition that is characterized by the
buildup of fat (called fatty infiltration) in the liver. NAFLD describes patients diagnosed with nonalcoholic fatty liver (NAFL)
and patients with nonalcoholic steatohepatitis (NASH). Inflammation is only present in NASH. NAFLD is seen more frequently in people with diabetes. The aim was to observe the use
of weight management as a treatment option for NAFLD patients with a confirmed diabetes diagnosis and to assess physician reported satisfaction with weight management as an effective intervention for these patients.
Methods: Data were drawn from the 2016 Adelphi Diabetes
Disease Specific Programme (DSP) in diabetes across 5EU/
USA. The DSP is a real-world, cross-sectional survey involving
a face-to-face interview with diabetes specialists and primary
care physicians to record perception, and completion of physician-reported patient record forms for the next 12 consulting
diabetic patients to record real-world practice. Key factors analyzed were weight management strategies recommended or
prescribed.
Results: Of 221 diabetes patients with a NAFLD diagnosis
(mean BMI 34.1), 90 (41%) follow a supervised diet plan, 10%
attend a weight loss group, 13 (6%) are prescribed weight loss
drugs, 3 (1%) have had bariatric surgery. Of 112 patients with
a confirmed NASH diagnosis (mean BMI 32.7), 41 (37%) fol-
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low a supervised diet plan 14 (41%) attend a weight loss group,
4 (4%) are prescribed weight loss drugs, 3 (3%) have had bariatric surgery.
Conclusions: In this survey of consulting patients, less than
half of diabetes patients with a confirmed NAFLD or NASH
diagnosis receive recommend or prescribed weight management treatments or strategies. This is despite guidelines confirming weight management is recommended for NAFLD and
NASH patients. More real-world research is needed to understand the decisions drivingwhat weight management strategies
are prescribed or recommended and the outcomes of such
treatment.
No conflict of interest.

ICFL7-0032

Severe Histological Liver Phenotype of Lean
Subjects with Non-Alcoholic Fatty Liver Disease
L. Denkmayr1, A. Feldman1, M. Strasser1, C. Datz2, E. Aigner1
1Paracelsus

Medical University Salzburg, First Department of
Medicine, Salzburg, Austria; 2Oberndorf Hospital, Department of
Internal Medicine, Oberndorf, Austria

Background and aims: Non-alcoholic fatty liver disease
(NAFLD) is linked to overweight and obesity. However, a small
proportion of lean subjects also develop NAFLD. We aimed to
describe the histological picture of lean NAFLD in comparison
to overweight and obese NAFLD patients.
Methods: Data from all 466 subjects diagnosed with NAFLD
and available liver biopsy between 1997 and 2015 were allocated to one of three groups according to BMI: lean (BMI <25.0
kg/m², N = 74), overweight (OW; BMI 25.0 <30.0 kg/m², N =
242) and obese (OB; BMI ≥30.0 kg/m², N = 150). All biopsies
were assessed for of steatosis (1–3), ballooning (0–2), inflammation (0–2) and fibrosis (0–4). The diagnosis of NASH was
established according to SAF score criteria.
Results: The degree of steatosis was higher in the OB group
(36.4 ± 20.6) than in the OW (28.4 ± 19.8, p < 0.001) or the lean
group (26.1 ± 18.8, p < 0.001). Subjects from the lean NAFLD
group had a higher rate of any lobular inflammation compared
to OW subjects (12/74 vs. 19/242, p = 0.011) but not different
from obese subjects. Any degree of ballooning was observed in
fewer OW subjects (38/242) compared to lean (19/74; p =
0.014) and OB subjects (38/150; p = 0.006). The overweight
NAFLD group had a lower rate of portal and periportal fibrosis (32/241) than lean (19/74, p = 0.019) and obese subjects
(15/150; p = 0.016). The rate of histological cirrhosis was higher in lean subjects (6/74) compared to overweight (4/241, p =
0.010) and obese subjects (3/150, p = 0.027). In total, 60/466
subjects were diagnosed as NASH according to SAF criteria.
The rate NASH was higher in the lean (17/74, p = 0.049) and
obese (26/150, p = 0.027) compared to overweight subjects
(20/242). Among lean subjects, fasting glucose, INR and the
use of thyroid medication were independently linked with
NASH.
Conclusion: Lean NAFLD subjects are characterised by a
severe histological picture that is similar to that in obese sub-
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jects with a particularly high rate of hepatocellular ballooning,
cirrhosis and lobular inflammation and subjects that fulfil
NASH criteria. The histological changes observed in overweight subjects are less pronounced compared to lean and
obese subjects. Fasting glucose, INR and the use of thyroid
medication may serve as indicators for NASH in lean subjects.
No conflict of interest.

ICFL7-0035

Can Equation-Based Indices Be Used to Detect
Longitudinal Change in 1H-MRS Quantified
Intra-Hepatic Lipid in Clinical Practice?
S. Keating1,2, H. Parker2, I. Hickman3,4,5, M. Wallen1, J. George6,
N. Johnson2,7

r = 0.31, and r = 0.46, respectively p < 0.001) and FLI was
near-significant (r = 0.27, p = 0.07). Significant reductions between baseline and post-intervention were observed for IHL
(–1.15 ± 1.5%, p = 0.001) and WC (–1.01 ± 1.03 cm, p <
0.001), but not LFE, VAI or FLI. Change in IHL was positively associated with change in FLI (r = 0.48, p = 0.001), and
WC (r = 0.50, p < 0.001) but not change in LFE (p = 0.22) or
VAI (p = 0.23). Only change in WC significantly affected
change in IHL (p < 0.001) when adjusted for LFE, VAI and
FLI. The model explained 48% of the variability in the change
in IHL.
Conclusions: Novel indices are limited in their ability to detect longitudinal change in liver fat. Waist circumference may
offer some utility as a surrogate to infer liver fat change in current clinical practice.
No conflict of interest.

1The

University of Queensland, School of Human Movement
and Nutrition Sciences, St Lucia, Australia; 2University of
Sydney, Faculty of Health Sciences, Sydney, Australia; 3Princess
Alexandra Hospital, Department of Nutrition and Dietetics,
Brisbane, Australia; 4Translational Research Institute, ., Brisbane,
Australia; 5The University of Queensland, Mater Research
Institute, South Brisbane, Australia; 6University of Sydney, Storr
Liver Centre- Westmead Institute for Medical Research and
Westmead Hospital, Westmead, Australia; 7University of Sydney,
Boden Institute of Obesity- Nutrition- Exercise and Eating
Disorders, Sydney, Australia

Background and Aims: A current issue limiting translation
of research in NAFLD management into clinical practice is that
accurate quantification of liver fat via proton magnetic resonance spectroscopy (1H-MRS) is expensive, with limited availability outside research settings. Novel indices have been proposed for the prediction of liver fatness including the Liver Fat
Equation (LFE) and the Fatty Liver Index (FLI), and disease
severity via the Visceral Adiposity Index (VAI). However,
whether these methods are suitable for detecting changes in
liver fat is unknown. We aimed to determine the accuracy of
these indices, and waist circumference (WC), in detecting longitudinal change in 1H-MRS-quantified intrahepatic lipid
(IHL).
Methods: We performed a secondary analysis using data
from 97 overweight/obese adults (age: 40 ± 11 yr, BMI: 31 ± 4
kg/m2, IHL: 6.0 ± 4.8%) who completed either an 8-week exercise or 12-week nutraceutical intervention, with varying degrees of change in IHL. Baseline and post-intervention measures were: IHL (via 1H-MRS), LFE, VAI and FLI calculated
according to published equations, and WC. Data were logtransformed. Pearson or Spearman’s rank correlations determined baseline and change score correlations. Paired t-test or
Wilcoxon signed-rank tests were used to determine change in
variables. Multiple linear regression was performed with
change in IHL as dependent variable and changes in indices
and WC as independent variables, to identify potential predictors of change in IHL.
Results: At baseline, there were positive weak-moderate
associations between IHL and LFE, VAI, and WC (r = 0.55,

Abstracts

ICFL7-0076

SIRT3 Rescues NAFLD in Heterozygous Mice for the
Mitochondrial Trifunctional Protein (MTP) Defect by
Deacetylating (MTP) and Increasing Mitophagy
F. Nassir, J.J. Arndt, J.A. Ibdah
University of Missouri Columbia, Medicine/Gastroenterology
and Hepatology, Columbia, USA

Background and Aims: Non-alcoholic fatty liver disease
(NAFLD) is a leading cause of chronic liver diseases. Mitochondrial dysfunction plays an important role in the development of NAFLD, however little is known about the underlying
mechanisms. Mitochondrial trifunctional protein (MTP) is an
enzymatic complex catalyzing the last three steps in the
β-oxidation of long-chain fatty acids. We used mice heterozygous for the MTP+/– gene defect, a murine model of mitochondrial dysfunction to investigate key mechanisms involved in
mitochondrial dysfunction associated NAFLD.
Methods: We fed MTP+/– a high fat diet (HFD) for 16 weeks
and then injected them with either a β-gal (control) or SIRT3
adenovirus to overexpress SIRT3 in the liver.
Results: We show that HFD accelerated the hepatic steatosis and insulin resistance we have previously shown in aging
MTP+/– mice. MTP+/– mice exhibit increased ATLs and hepatic markers of inflammation (CD68, C- reactive protein)
and fibrosis (Trichrome staining). HFD fed young MTP+/–
mice, display reduced hepatic SIRT3 levels concomitant with
reduced mitochondrial fatty acid oxidation (FAO), increased
hepatic steatosis and insulin resistance. Interestingly, hepatic
overexpression of sirtuin 3 (SIRT3) (an NAD+-dependent
protein deacetylase) restored measures of mitochondrial FAO
and oxygen consumption, reversed hepatic steatosis and insulin resistance, and reduced serum ALTs and markers of inflammation and fibrosis. Interestingly, we show for the first
time that SIRT3 regulates hepatic levels of MTP protein at the
posttranslational level. We have also shown that SIRT3 overexpressing livers have lower mitochondrial content and increased mitophagy marker LC3-II, consistent with healthier
and better functioning mitochondria. Importantly, we docu-
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ment that MTP is a highly acetylated in the MTP+/– mice, and
that hepatic overexpression of SIRT3 deacetylates MTP.
Moreover, utilizing mass spectrometry (MS) approach, we
have identified multiple acetylation sites on the MTP
α-subunit and we confirmed by MS/MS that acetylation of at
least two of these sites, residing in the long chain 3-hydorx
acyl Co-A (LCHAD) domain of MTP, were regulated by
SIRT3.
Conclusions: Together, our results indicate that acetylation
of MTP could be an underlying mechanism for the development of NAFLD and that SIRT3 may represent a potential novel strategy for treatment of NAFLD in humans.
No conflict of interest.

ICFL7-0082

Hepatic Gene Expression Signature Differentiating
Patients with Simple Steatosis from Non-Alcoholic
Steatohepatitis Is Largely Related to Cancer
P. Pettinelli1, B.M. Arendt2, E.M. Comelli3, W. Lou4, S.K. Fung2,
I. McGilvray2, S.E. Fischer5, J.P. Allard2

STMN2 (+2.45; p = 3.37E-04), SPP1 (+2.36 fold; p = 8.34E05), UBD (+2.26 fold; p = 1.67E-06), PEG10 (+2.2 fold; p =
7.75E-11), ENPP2 (+2.1 fold; p = 5.87E-05), FAP (+2.04 fold;
p = 2.05E-04), and ANXA2 (+2.02 fold; p = 2.79E-05). Underexpression in NASH versus SS was observed for MT1A (–2.18
fold; p = 4.55E-08) and MT1B (–2.52 fold; p = 1.24E-03). Other parameters showed a higher body mass index (p < 0.05),
and more insulin resistance (HOMA-IR) in NASH versus SS.
No differences were observed in hepatic oxidative stress parameters.
Conclusions: Patients with SS and NASH showed distinct
hepatic gene expression profiles compared to healthy controls.
Although the mechanisms underlying the progression from
NASH to HCC are still unclear, the small number of genes differentially expressed between SS and NASH might contribute
to the progression to HCC in NASH and therefore merits further investigation. In addition, NASH specific genes have potential utility as biomarkers of disease progression and therapeutic targets.
Acknowledgement: Canadian Institutes of Health Research and Fondecyt N° 11150685.
No conflict of interest.

1Pontificia

Universidad Católica/Toronto General Hospital, Cs de
la Salud- Carrera de Nutricion- Facultad de Medicina/University
Health Network, SANTIAGO DE CHILE/TORONTO- ON, Chile;
2Toronto General Hospital, University Health Network, TorontoON, Canada; 3University of Toronto, Department of Nutritional
Sciences, Toronto- ON, Canada; 4University of Toronto,
Dalla Lana School of Public Health, Toronto- ON, Canada;
5University of Toronto, Department of Laboratory Medicine and
Pathobiology, Toronto- ON, Canada

Background and Aims: Non-alcoholic steatohepatitis

(NASH) is associated with an increased risk for hepatocellular carcinoma (HCC). At a pre-cirrhotic stage an overexpression of genes associated with cancer progression and cell
proliferation was reported in these patients when are compared with simple steatosis. The aim of this study was to
compare the hepatic expression of cancer related genes in
patients with early NASH versus simple steatosis (SS), and
healthy controls.
Methods: We studied the hepatic gene expression profiles
(Illumina microarray) of 20 patients with SS, 19 NASH, and 24
living liver donors as healthy controls. Hepatic oxidative stress
(lipoperoxidation and antioxidant power) was also measured.
Clinical and biochemical data as well as anthropometric measurements were assessed. For a subset of 16 SS, 15 NASH, and
22 controls food intake and physical activity were also documented.
Results: The three groups showed distinct hepatic gene expression profiles. Compared to controls, 356 genes were up or
down regulated in both SS and NASH, 219 only in NASH, and
179 only in SS. Twenty-one genes were differentially expressed
between SS and NASH, of which eleven were related to carcinogenesis. Nine genes related to carcinogenic process were
overexpressed in NASH compared to SS: AKR1B10 (+6.20
fold; p = 4.89E-11), EEF1A2 (+3.40 fold; p = 2.34E-09),
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ICFL7-0088

Transient Elastography for the Assessment of Liver
Steatosis and Fibrosis in Patients with One or More
Components of the Metabolic Syndrome
I. Mikolasevic, O. Lidija, S. Davor, M. Sandra
Clinical Hospital Rijeka, Gastroenterology, Rijeka, Croatia

Background and Aims: The presence of the metabolic syndrome (MetS) can be used for initial risk stratification of patients, who need further evaluation of nonalcoholic fatty liver
disease (NAFLD) using either liver biopsy or other non-invasive methods. On the other hand, the relationship between
controlled attenuation parameter (CAP), liver stiffness measurements (LSM) and MetS components still needs to be defined. The aim of the study was to investigate the relationship
between CAP and LSM, as assessed by transient elastography
(TE; FibroScan®), and different clinical and biochemical parameters in patients with one or more components of the
MetS.
Methods: A total of 648 adult patients were recruited during
the years 2013–2015. Significant liver steatosis was defined as a
CAP value ≥238 dB/m and significant fibrosis was defined as a
LSM value >7.0 kPa.
Results: The proportion of patients with increased CAP and
LSM (measured with either the M or XL probes of the FibroScan®) were 88.3% and 16.5%, respectively. Patients with
CAP ≥238 dB/m (n = 572) had a markedly greater prevalence
of the MetS and all its individual components, as well as higher
levels of serum liver enzymes compared with those without liver steatosis (CAP <238 dB/m). Moreover, CAP measurements
increased progressively with number of MetS components (p <
0.0001). Similarly, among patients with CAP ≥238 dB/m, those
with significant fibrosis (LSM >7.0 kPa) (n = 103) had increased
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serum liver enzymes and a greater prevalence of the MetS and
its individual components compared with those with LSM ≤7.0
kPa. On multivariable regression analysis the factors independently associated with elevated CAP were presence of diabetes,
hypertension, dyslipidemia, abdominal obesity and the MetS,
as well as increased HOMA-IR score and LSM >7 kPa (all p <
0.05). Conversely, on multivariate analysis, the factors independently associated with LSM >7.0 kPa were presence of diabetes, abdominal obesity and the MetS, as well as elevated serum uric acid levels.
Conclusions: Patients with one or more components of the
MetS have a high prevalence of NAFLD and advanced liver fibrosis. Our data further support screening for NAFLD and/or
advanced fibrosis in this group of high-risk patients. TE-CAP
may be a reasonable initial assessment for patients with one or
more components of the MetS.
No conflict of interest.

ICFL7-0089

Association Between Left Ventricular Mass and
Hepatic Fat Content in Patients with Non-Alcoholic
Fatty Liver Disease
D. Pastori, R. Cangemi, L. Polimeni, F. Baratta, F. Violi, M. Del Ben,
F. Angelico
Sapienza Università di Roma, Internal Medicine and Medical
Specialties, Rome, Italy

Background and Aims: Cardiac abnormalities have been
described in patients with non-alcoholic fatty liver disease
(NAFLD) compared to those without. Transthoracic echocardiography (TTE) is a simple and accurate method to evaluate cardiac function and structure. The relationship between cardiac structure and hepatic fat content is still undefined.
Methods: NAFLD was diagnosed by ultrasonography in
247 subjects, and classified according to Hamaguchi criteria.
Fatty liver index (FLI) and Lipid Accumulation Product (LAP)
were used as markers of hepatic fat content. CK-18 M30 (mIU/
ml) was also measured. Resting TTE was performed (GE Vivid
S6). Left ventricular mass (LVM, g) was calculated by the Devereux formula. Diastolic function was assessed by pulse-wave
Doppler of the mitral inflow, for peak velocity of early (E) and
late (A) diastolic filling, and its ratio (E/A). The TDI of the diastolic velocities was obtained from the apical 4-chamber view
at septal corner of mitral annulus for early (E’). The ratio of E/E’
was also calculated. Systolic left ventricular function was assessed by ejection fraction (EF, %).
Results: Mean age was 58.3 ± 11.0 years; 36.8% were female
and 31.2% were diabetic patients. Mean LAP was 89.9 ± 59.8:
mean FLI was 73.1 ± 23.3. Mean CK18 was 152.7 ± 46.0 mIU/
ml. In women, LVM was correlated to FLI (r = 0.388, p < 0.001),
LAP (r = 0.317, p = 0.002), CK18 (r = 0.276, p = 0.019) and BMI
(r = 0.338, p = 0.001). LVM was correlated with FLI (r = 0.198,
p = 0.019), BMI (r = 0.361, p < 0.001) and HOMA-IR (r = 0.265,
p = 0.002) in men. Diastolic function and EF were not correlated with hepatic indexes. A multivariable linear regression
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analysis, showed that LAP (B: 0.227, p = 0.048) was independently associated with LVM in women but not in men. Similar
results were obtained in a second model, in which FLI was associated with LVM in women but not in men (B: 0.375, p =
0.033).
Conclusions: We found that LVM, assessed by TTE is associated with fat liver content in women but not in men. Mechanisms underlying this gender difference deserve more investigation.
No conflict of interest.

ICFL7-0110

Imaging Biomarkers for Steatohepatitis and
Fibrosis Detection in Non-Alcoholic Fatty Liver
Disease
R. Gallego Durán1, P. Cerro-Salido2, E. Gómez-González2,
M.J. Pareja3, J. Ampuero1, M.C. Rico1, R. Aznar4, E. Bugianesi5,
J. Crespo6, F. González-Sánchez7, I. Moreno8, S. Soto9,
M.T. Arias-Loste6, J. Abad10, I. Ranchal1, R. Andrade8, J.L. Calleja10,
M. Pastrana11, O. Lo Iacono9, M. Romero-Gómez1
1

Instituto de Biomedicina de Sevilla-Hospital Virgen del RocíoCIBERehd, Translational Research in Hepatic and Digestive
Diseases, Sevilla, Spain; 2Engineering School- University of
Sevilla, Group of Interdisciplinary Physics, Sevilla, Spain;
3
Valme University Hospital- University of Sevilla, Pathology
Unit, Sevilla, Spain; 4Valme University Hospital- University of
Sevilla, Radiology Unit, Sevilla, Spain; 5University of Torino,
Medical Sciences, Torino, Italy; 6Marqués de Valdecilla
University Hospital, IDIVAL- Gastroenterology and Hepatology
Service, Santander, Spain; 7Marqués de Valdecilla University
Hospital, Radiology Unit, Santander, Spain; 8Virgen de
la Victoria University Hospital, UCM Digestive Diseases
and CIBEREHD, Málaga, Spain; 9Tajo University Hospital,
UCM Digestive Diseases, Madrid, Spain; 10Puerta de Hierro
University Hospital, UCM Digestive Diseases, Madrid, Spain;
11
Puerta de Hierro University Hospital, Radiology Unit, Madrid,
Spain

Background and Aims: There is a need, in NAFLD management, to develop non-invasive methods to detect steatohepatitis (NASH) and to predict advanced fibrosis stages.
Methods: We evaluated a tool based on optical analysis of
liver magnetic resonance images (MRI) as biomarkers for
NASH and fibrosis detection by investigating patients with
biopsy-proven NAFLD who underwent magnetic resonance
(MR) protocols using 1.5T General Electric (GE) or Philips
devices. Two imaging biomarkers (NASHMRI and FibroMRI) were developed, standardised and validated using area
under the receiver operating characteristic curve (AUROC)
analysis.
Results: The results indicated NASHMRI diagnostic accuracy for steatohepatitis detection was 0.83 (95% CI: 0.73–0.93)
and FibroMRI diagnostic accuracy for significant fibrosis determination was 0.85 (95% CI: 0.77–0.94). These findings were
independent of the MR system used.
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Conclusions: We conclude that optical analysis of MRI has
high potential to define non-invasive imaging biomarkers for
the detection of steatohepatitis (NASHMRI) and the prediction
of significant fibrosis (FibroMRI) in NAFLD patients.
No conflict of interest.
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Functional Genomics in Stimulated Hepatocytes
and Whole Genome Transcriptomics in Human
Livers Reveal Long Non-Coding RNAs Associated
with Non-Alcoholic Steatohepatitis
B. Atanasovska1,2, S. Rensen3, G. Marsman1, Y. Li2, V. Kumar2,
I. Jonkers2, S. Withoff2, C. Wijmenga2, B. van de Sluis1, J. Fu1,2
1

University of Groningen- University Medical Center Groningen,
Department of Pediatrics- Molecular Genetics, Groningen,
The Netherlands; 2University of Groningen- University Medical
Center Groningen, Department of Genetics, Groningen, The
Netherlands; 3University Hospital Maastricht and Nutrition and
Toxicology Research Institute NUTRIM- University of Maastricht,
Department of Surgery, Maastricht, The Netherlands

Background and Aims: Non-alcoholic steatohepatitis
(NASH) is considered as a fat-induced liver injury with a strong
inflammatory component. The disease aetiology is poorly understood and subsequently, the treatment option is still limited.
In recent years, emerging evidence has suggested an important
regulatory role of long non-coding RNAs in NASH. Here, we
aim to provide a comprehensive characterisation on the role of
lncRNAs in NASH in relation to fat accumulation and inflammation.
Methods: To identify lncRNAs associated with NASH, we
performed RNA-seq experiments in 60 human liver biopsies
from severely obese individuals (n = 60) with BMI >35 and with
varying degrees of NASH. In parallel, we generated a cellular

8

Inflamm Intest Dis 2017;2:1–92
DOI: 10.1159/000478719

model to mimic steatosis and hepatic inflammation of NASH
by stimulating human hepatocytes with free fatty acids (FFA)
to induce steatosis and with tumor necrosis factor alpha (TNFα)
to induce inflammation. RNA-seq experiments were performed before and at three time points after stimulation (30
mins, 3 hours and 5 hours).
Results: We identified 384 genes and 84 lncRNAs that were
associated with NASH phenotypes in humans. Meanwhile, expression levels of 4373 genes and 109 lncRNAs responded significantly to FFA or TNFα stimulation in hepatocytes. Notably,
significant enrichment was observed between NASH-associated genes and stimulation-responding genes, particularly for the
genes involved in oxidation-reduction, cell proliferation, lipid
metabolism (FFA stimulation), and transcriptional and translational initiation, NF-kB signaling, and Wnt signaling (TNFα
stimulation). Some candidate lncRNAs were further validated
by shRNA-mediated function assays, such as our recently discovered lncRNA with an important role in cell viability of hepatocytes (Atanasovska et al. Hepatology 2017). Knockdown of
this lncRNA in four different hepatocyte cell lines resulted in
severe phenotypes ranging from reduced cell growth to lethality. We also identified two novel lncRNAs involved in the central pathway in inflammation – NFkB pathway. Their expression level not only associated to NASH grade in human livers
but also showed 15-fold or 3-fold changes upon TNFα stimulation, respectively.
Conclusions: Using a functional genomic and transcriptomics approach, we identified lncRNAs which may be involved in liver inflammation in the context of human NASH.
This knowledge may offer new avenues to better understand
the molecular mechanisms of NASH.
No conflict of interest.
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Validation of Non-Invasive Methods for Advanced
Fibrosis Detection in NAFLD Patients
H. Pastor-Ramírez1, R. Aller2, R. Gallego-Durán1, J. Bañales3,
M.T. Arias-Loste4, C. García-Monzón5, J. Ampuero1, E. Vilar-Gómez6,
A. Escudero7, J. Caballería8, J. Gomez-Camarero9, J.L. Calleja10,
V. Aguilar-Urbano11, J. Salmerón12, J.L. Olcoz-Goñi13, A. Albillos14,
M. Diago15, O. Lo lacono16, R. Francés17, M. Romero-Gómez1
1

Instituto de Biomedicina de Sevilla-Hospital Virgen del RocíoCIBERehd, Translational Research in Hepatic and Digestive
Diseases, Seville, Spain; 2Clínico de Valladolid University
Hospital, Gastroenterology and Hepatology Department,
Valladolid, Spain; 3Biodonostia Research Institute-Donostia
University Hospital, Liver Diseases Group, San Sebastián,
Spain; 4Marqués de Valdecilla University Hospital & IDIVAL,
Gastroenterology and Hepatology Department, Santander,
Spain; 5Santa Cristina University Hospital and CIBERehd,
Liver Research Unit, Madrid, Spain; 6National Institute of
Gatroenterology, Hepatology, La Havana, Cuba; 7Clínico de
Valencia University Hospital, Gastroenterology and Hepatology
Department, Valencia, Spain; 8Clinic University Hospital,
Gastroenterology and Hepatology Department, Barcelona,
Spain; 9Burgos University Hospital, Gastroenterology and
Hepatology Department, Burgos, Spain; 10Puerta de Hierro
University Hospital, Gastroenterology and Hepatology,
Madrid, Spain; 11Costa del Sol Hospital, Gastroenterology
and Hepatology Department, Marbella, Spain; 12San Cecilio
University Hospital, Gastroenterology and Hepatology
Department, Granada, Spain; 13León University Hospital,
Gastroenterology and Hepatology Department, León, Spain;
14
Ramón y Cajal University Hospital, Gastroenterology and
Hepatology Department, Madrid, Spain; 15General de Valencia
University Hospital, Gastroenterology and Hepatology
Department, Valencia, Spain; 16Tajo University Hospital,
Gastroenterology and Hepatology Department, Madrid, Spain;
17
Alicante University Hospital, Gastroenterology and Hepatology
Department, Alicante, Spain

Background and Aims: The main aim of this study was to
compare the efficacy of NAFLD fibrosis score (NFS), FIB-4,
BARD and APRI methods in predicting advanced fibrosis in a
cohort of NAFLD patients.
Methods: HEPAmet Registry, endorsed by Spanish Association for the Study of the Liver (AEEH), is a multicentric
monitored patient database, including Spanish biopsy-proven
NAFLD patients that fulfilled at least 2/4 inclusion criteria (steatosis defined by ultrasound (US); ALT or AST above upper
limits of normality (ULN); HOMA-IR >4 or Metabolic syndrome (MetS) defined by ATPIII criteria). Demographic, anthropometric, concomitant diseases and medication, US, transient elastography, analytical and anatomopathological data
were recorded. Area under receiver operating curve (AUROC)
and predictive values of these non-invasive scores were determined for advanced fibrosis (F3-F4) detection according to
Kleiner Score. Statistical analysis was performed using SPSS
22.0 software.

Abstracts

Results: This interim analysis included 1256 biopsy-diagnosed NAFLD patients, 46% male gender and mean age 54.1 +
14 years. Of them, 53% displayed metabolic syndrome, 74.2%
overweight (defined as BMI >25 kg/m2) and 30% suffered from
type 2 diabetes mellitus. NASH was identified on 57.5% of patients, and 14.2% (80/693) showed advanced fibrosis. Correlation coefficients between all methods were statistically significant (p < 0.000). 23% (289/1256) and 40%(502/1256) of patients were classified as indeterminate for FIB4 and NFS
respectively, as well as 26% (326/1256) for APRI score.
Both NFS and FIB4 reached a similar AUROC for advanced
fibrosis prediction, FIB4 0.79 [95% CI 0.75–0.83] and NFS: 0.78
[95% CI 0.74–0.82]. AUROC reached by BARD and APRI
scores was lower than 0.75. In a substudy including 248 patients, diagnostic accuracy of all methods was compared vs.
transient elastography, and AUROC obtained by both NFS and
FIB4 [0.84 (95% CI 0.77–0.91) and 0.83 (95% CI 0.76–0.90) respectively] was comparable to FibroScan® [0.83 95% CI 0.76–
0.91].
Conclusions: Both NFS and FIB4 models showed similar
diagnostic efficacies for advanced fibrosis prediction, showing
a high AUROC, even similar to obtained by transient elastography.
No conflict of interest.
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Metabolic Effects of Chios Mastic Gum and
Protective Action Against Non-Alcoholic Fatty
Liver Disease in Diabetic Mice
A. Tzani, I. Doulamis, E. Bletsa, M.L. Korou, P. Konstantopoulos,
I. Vlachos, I. Georgiadis, D. Perrea
Athens Medical School, Laboratory for Experimental Surgery
and Surgical Research “N.S. Christeas”, Athens, Greece

Background and Aims: Non alcoholic fatty liver disease
(NAFLD) is a major form of chronic liver disease and it is higly
prevalent in patients in patients with diabetes mellitus. Chios
Mastic gum (CMG) is known for its antioxidant and its potential hypolipidemic effects. This study investigated the role of
CMG on NAFLD in diabetic mice.
Methods: A total of 37 streptozotocin-induced diabetic
12-week-old male C57bl/6 mice were allocated into the following groups: Control group (n = 13); LdM (n = 12) animals receiving low dose mastic for 8 weeks (20 mg/Kg of body weight);
HdM (n = 12) animals receiving high dose mastic (500 mg/Kg
BW) for the same period. Serum lipid and glucose levels were
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Fig. 1. Hematoxylin and Eosin staining of liver tissue
(a) moderate steatosis of liver parenchyma, both
macrovesicular (thick arrows) and microvesicular
(thin arrows) in control group. (b) and (c) snapshots
from the CMG treated groups. Mild steatosis in both
groups (thin arrows) was observed, although no significant difference existed between groups (for Abstract no ICFL7-0005).

c

determined at baseline and at 4 and 8 weeks (end of experiment). Serum adiponectin and interleukin-6 levels were also
measured at baseline and at the end of the experiment. Histopathological examination for liver was performed.
Results: After 4 weeks, CMG administration resulted in decreased serum glucose and triglyceride levels in both LdM and
HdM groups. At the end of the experiment, LdM presented
significantly lower serum glucose and ameliorated lipidemic
profile compared with control group. Adiponectin levels at the
end of the experiment did not differ between control and both
treated groups, while interleukin-6 was significantly lower in
LdM group compared with the control group. Hepatic steatosis
observed in control group was partially reversed in both CMG
groups (Fig 1).
Conclusions: CMG administration in low dosages improves
metabolic disturbances and exerts anti-inflammatory properties in diabetic mice while alleviating hepatic damage.
No conflict of interest.
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Cardiovascular Risk and Coronary Artery Calcium
Score After Liver Transplantation: Study at Fouth
Year
C. Oliveira1, L.M.C. Linhares1, M.R. Alvares-da-Silva2, J.T. Stefano1,
E.M.M.S. Gebrim3, H.V. Barbeiro4, D.F. Barbeiro4, D.R.B. Terrabuio1,
E. Abdala1, F.G. Soriano4, F.J. Carrilho1, A.Q. Farias1,
L.A.C. D’Albuquerque1
1

University of São Paulo School of Medicine, Gastroeterology
LIM-07/37, São Paulo, Brazil; 2Hospital de Clínicas de
Porto Alegre- Universidade Federal do Rio Grande do Sul,
Gastroenterology, Porto Alegre, Brazil; 3University of São Paulo
School of Medicine, Radiology, São Paulo, Brazil; 4University of
São Paulo School of Medicine, Division of Emergency Medicine
LIM-51, São Paulo, Brazil

Background and Aims: Cardiovascular disease (CVD) is a
common complication following liver transplantation (LT).
The coronary artery calcium score (CACS) is considered the
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most sensitive tool to assess cardiovascular risk (CVR) in the
general population, but has not been evaluated in the setting of
liver transplantation.
Methods: From July 2009 to June 2010, 126 patients underwent liver transplantation in our center. Of these, 44 patients
were eligible to participate in the first phase of the study (after
one year), and 36 subjects completed the second phase, in the
fourth year after transplantation. In both phases were evaluated: anthropometric data, MS and comorbidities, biochemical
tests, Framingham risk score (FRS) and serum biomarker atherosclerosis. At the end of follow-up, a coronary CT scan was
performed to obtain CACS.
Results: 24 (66.7%) was male subjects, 50% white, mean age
53.8 years and body mass index (BMI) of 27.1 kg/m2 at the final
evaluation. The prevalence of hypertension, dyslipidemia and
metabolic syndrome increased over time, from 41.7% to 66.7%
(p = 0.064), 33.3% to 58.3% (p = 0.049) and 25 to 50% (p =
0.049), respectively. The median FRS increased from 7.5% to
21% (p = 0.022), demonstrating a significant increase in CVR,
changing the stratification from low to high risk. Regarding
CACS, 25% of patients had moderate to severe coronary artery
calcification. Patients who had MS also showed higher CACS
values than the others (p = 0.018). After 4 years of transplantation, five individuals (13.9%) had already had at least one cardiovascular event. We also observed a significant correlation
between cardiovascular events (CVE) and age, blood glucose,
glycosylated hemoglobin and triglycerides in the fourth year.
When we compare the levels of atherosclerosis biomarkers, we
observed a significant increase in all of them, the first in the
fourth year (p < 0.001).
Conclusions: Cardiovascular risk and MS significantly increase from first to fourth year after liver transplantation, which
is known to have an impact on long-term survival of transplant
patients. CACS has proved to be useful in the evaluation of
transplant patients, and is probably able to complement and
improve the risk stratification, and thus assist in the prevention
of cardiovascular events in the future.
No conflict of interest.
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Towards the First Antibody-Free Serum Biomarker
Assay for NAFLD
B. Gangadharan1, A. Kumar1, J. Cobbold2, M. Thursz3, R. Dwek1,
N. Zitzmann1
1University

of Oxford, Department of Biochemistry, Oxford,
United Kingdom; 2John Radcliffe Hospital, Headley Way, Oxford,
United Kingdom; 3Imperial College, St Mary’s Hospital, London,
United Kingdom

Background and Aims: Liver biopsy is the reference standard for NAFLD diagnosis and staging. NAFLD can be assessed
less invasively using immunoassays to detect serum biomarkers. However, biomarkers can degrade due to sample storage
conditions and therefore may not be detected using these antibody-based assays. Detection of biomarkers by mass spectrometry (MS) overcomes this disadvantage.
Methods: MS and two dimensional gel electrophoresis
(2DE) were used to find differences in the abundance of proteins among serum samples from patients with varying NAFLD
and fibrosis stages (NAFL, NASH F0, NASH F1, NASH F3 and
healthy individuals). The identified proteins are potential
NAFLD biomarkers. Mass spectrometry was used to assay for
biomarkers by detecting their tryptic peptides and fragments.
We are the first and only lab to use a novel quantitation method with clinical samples. Unlike current liver disease biomarker tests, our approach is the only biomarker assay using a universal calibration mix.
Results: Using MS and 2DE, we identified several potential
biomarkers for NAFLD which were checked by both targeted
MS and Western blotting using serum from patients with varying stages of NAFLD. Our novel biomarkers look promising
when compared to cytokeratin-18 and the protein markers
used in NashTest. A mass spectrometry assay was developed for
the most promising novel liver fibrosis biomarkers.
Conclusions: We are working towards the first ever antibody-free biomarker assay for NAFLD. Our assay is nine times
faster than conventional quantitation by MS making our approach for absolute biomarker quantitation applicable for clinical use. In all current liver disease biomarker assays, different
calibrations curves are required for each biomarker with each
point on the curves being read separately and samples could be
analysed several hours after establishing a calibration curve by
which time there is the possibility of instrument drift. Our assay
overcomes these disadvantages since it is the only assay which
can analyse all points of the calibration curve and determine the
absolute concentration of the NAFLD biomarker in a single
acquisition. Our assay may help reduce the need for invasive
liver biopsies in NAFLD patients.
No conflict of interest.
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Diabetic Status and Grade of NAFLD Are Associated
with Lower Baroreceptor Sensitivity in Patients with
NAFLD

Distinct Roles of Hepatic Insulin-Receptor/PTEN
and IGF1-Receptor/PTEN Signaling in Hepatic
Metabolism and Liver to Peripheral Organs
Communication

M. Sunil kumar1, A. Singh2, A.K. Jaryal2, S. Sharma3, R. Pandey4,
P. Ranjan1, L. Ramakrishnan5, D. Kk2, N.K. Vikram1
1All

India Institute of Medical Sciences, Medicine, New Delhi,
India; 2All India Institute of Medical Sciences, Physiology, New
Delhi, India; 3All India Institute of Medical Sciences, Radio
diagnosis, New Delhi, India; 4All India Institute of Medical
Sciences, Biostatistics, New Delhi, India; 5All India Institute of
Medical Sciences, Cardiac Biochemistry, New Delhi, India

Background and Aims: Baroreceptor sensitivity (BRS), a

functional consequence of vascular stiffness may be affected by
presence of diabetes mellitus (DM) and non-alcoholic fatty liver disease (NAFLD). The present study was designed to assess
the effect of diabetic status and NAFLD grade on the baroreceptor sensitivity in patients of NAFLD.
Methods: 75 subjects (25 NAFLD without DM, 25 NAFLD
with DM and 25 controls) were recruited for the study who underwent anthropometric and body composition analysis along
with estimation of plasma glucose, serum insulin and serum
lipids. BRS and blood pressure variability (BPV) analysis was
done in both time and frequency domain. Carotid–radial (CRPWV) and carotid-dorsalis pedis artery pulse wave velocity
(CD-PWV) and radial artery augmentation index (AI) were
computed as measures of arterial stiffness.
Results: BRS was found to be lower in the NAFLD with DM
group as well those with grade II NAFLD as compared to controls. Correlation analysis showed negative correlation of BRS
with post-prandial blood glucose level (r = –0.39) and BMI (r =
–0.467). The diabetic status and grade of NAFLD were independently associated with decrease in BRS as well as low frequency component of diastolic BPV. AI and CD-PWV was
higher in NAFLD with DM as compared to controls.
Conclusions: Both the diabetic status and grade of NAFLD
were shown to have an independent effect on the decrease in
the BRS with consequent effect on BPV, with greater influence
of diabetic status rather than NAFLD grade on arterial stiffness.
No conflict of interest.
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D. Portius1, C. Sobolewski1, J.L. Pitetti2, A.S. Ay1, N. Calo1,
F. Berthou1, L. Vinet3, X. Montet3, S. Nef2, M. Foti1
1Faculty

of Medicine, Cell Physiology and Metabolism, Geneva,
Switzerland; 2Faculty of Medicine, Genetic Medicine and
Development, Geneva, Switzerland; 3Faculty of Medicine,
Radiology, Geneva, Switzerland

Background and Aims: The PTEN phosphatase is a key signaling node through which activated insulin receptor (IR) and
IGF-1 receptor (IGF1R) transduce metabolic and mitogenic
signals in hepatocytes. PTEN deficiency in hepatocytes triggers
the development of steatosis and restrains gluconeogenesis, but
paradoxically it also induces liver-to-peripheral organ crosstalks resulting in increased muscle insulin sensitivity, a reduced
fat mass and browning of white adipose tissue. Herein, we investigated the specific contributions of hepatic IR and IGF1R
signaling together with PTEN to regulate lipid and glucose metabolism in the liver, as well as homeostasis of other metabolically active peripheral organs.
Methods: Mice with hepatocyte-specific deletions of IR, IGF1R, or both, in addition to deletion of PTEN were generated
and metabolically phenotyped. Histological and molecular
analyses were performed on explanted tissues.
Results: Hepatic IR and IGF1R signaling contributed
through different mechanisms to steatosis development in the
absence of PTEN, but deletion of both receptors was required
to totally prevent abnormal lipid accumulation. IGF1R signaling was involved in defective gluconeogenesis and improved
glucose tolerance triggered by PTEN deletion in hepatocytes,
whereas adiposity was under the strict control of IR signaling.
Finally, abrogation of hepatic IR/PTEN and IGF1R/PTEN signaling induced different crosstalk mechanisms modulating the
morphology and activity of brown adipose tissue, as well as the
relative ratio of endocrine cells in islets of Langerhans.
Conclusions: Although they share structural and functional
similarities, hepatic IR and IGF-1R signaling, in conjunction
with PTEN, regulate distinctive aspects of the liver metabolism
and influence differentially homeostasis of other peripheral tissues.
No conflict of interest.
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Further Delineation of Fibrosis Progression in
NAFLD: Evidence from a Large Cohort of Patients
with Sequential Biopsies
S. McPherson1,2, P. Raluca3, L. Valenti4, J. Schattenberg5,
J.F. Dufour6, E. Tsochatzis7, S. Francque8, T. Hardy2, M. Boyle2,
D. Tiniakos2, V. Ratziu3, Q. Anstee1,2
1Newcastle

upon Tyne Hospitals NHS Foundation Trust, Liver
Unit, Newcastle upon Tyne, United Kingdom; 2Newcastle
University, Institute of Cellular Medicine, Newcastle upon
Tyne, United Kingdom; 3Pitié-Salpêtrière Hospital, Institute of
Cardiometabolism and Nutrition, Paris, France; 4University of
Milan, Hepatology, Milan, Italy; 5University Hospital- Mainz,
Department of Medicine, Mainz, Germany; 6University of Bern,
Hepatology, Bern, Switzerland; 7Royal Free Hospital and UCL,
UCL Institute for Liver and Digestive Health, London, United
Kingdom; 8University of Antwerp, Hepatology, Antwerp,
Belgium

Background and Aims: Non-alcoholic fatty liver disease
(NAFLD) is a common liver disease worldwide. There is a need
to clearly define fibrosis progression in NAFLD in order to inform clinical trial development. The aim of this study was to
assess rates of fibrosis progression in a large cohort of NAFLD
patients with paired liver biopsies.
Methods: NAFLD patients with 2 sequential liver biopsies were identified from 7 European specialist centres. Clinical and laboratory data were collected from the time of liver biopsy.
Results: 321 NAFLD patients (mean age 48 ± 12 years; 63%
male; mean BMI 32.6 ± 6.4 Kg/m2; 32% diabetic; 69% NASH)
who had sequential biopsies conducted >1 year apart were
identified. 111 patients (35%) had fibrosis progression over a
median follow up of 4.1 yrs (1–22.6 yrs). The average progression rate was 0.038 ± 0.42 stages/year (range 0–1.73 stages/
year). 26 patients (8% of whole cohort, 23% of progressors)
were “rapid progressors” (progression >0.5 stages/year). The

Table shows the distribution of fibrosis progression at index
and follow up biopsy and rate of progression according to baseline fibrosis stage. There was no significant difference in the
proportion of patients with NASH or NAFL at baseline who
had fibrosis progression (36%vs30% p = 0.33 respectively).
There was a positive association between the presence of moderate/severe steatosis and fibrosis progression (p < 0.001), but
no relationship with the NAFLD activity score and fibrosis progression.
Conclusions: Fibrosis progression rates are variable in
NAFLD. The severity of steatosis is an important histological
factor in predicting fibrosis progression. Fibrosis progression
occurs in a similar proportion of individuals irrespective of
baseline fibrosis stage.
No conflict of interest.

ICFL7-0054

Skeletal Muscle Mass Index Can Predict
Histological Severity in Patients with
Nonalcoholic Steatohepatitis in Japan
Y. Seko, K. Yamaguchi, Y. Itoh
Kyoto Prefectural University of Medicine, Gastroenterology and
Hepatology, Kyoto, Japan

Background and Aims: Sarcopenia was reported to be associated with nonalcoholic fatty liver disease (NAFLD) recently. However the association between skeletal muscle mass
index (SMI) and histological severity was not clarified. The
aim of this retrospective study is to determine the impact of
SMI on histological severity in biopsy proven NASH patients
in Japan.
Methods: Consecutive 105 patients (men/women: 46/59)
with biopsy-proven NASH patients were retrospectively enrolled in this study. Histological evaluation included NAFLD
activity score (NAS) and liver fibrosis. Skeletal muscle mass was
estimated from bioimpedance analysis measurement (InBody®). And SMI was calculated as skeletal muscle mass in
kilograms divided by height in meters squared.
Results: Among 105 patients, SMI were inversely correlated
with severity of fibrosis (p = 0.038). It was also inversely correlated with NAS (p = 0.022). The prevalence of low SMI (<7.0

Table 1. (for Abstract no ICFL7-0048)

Follow-up
Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 Total Progression
fibrosis stage/
(mean rate/yr)
Baseline fibrosis

14

Regression
(mean rate/yr)

Stage 0
Stage 1
Stage 2
Stage 3

74
24
7
2

25
41
12
3

5
16
24
7

5
18
18
16

0
4
5
15

109
103
66
43

32% (0.42±0.39) 0% (0)
37% (0.37±0.30) 23% (–0.41±0.34)
35% (0.35±0.28) 29% (–0.61±0.64)
35% (0.35±0.28) 28% (–0.60±0.77)

Total

107

81

52
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24
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35% (0.37±0.31) 17% (–0.52±0.56)
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kg/m2) were significantly higher in patients with advanced fibrosis (fibrosis stage ≥2) than those without (57.4% vs. 20.7%,
p < 0.001). Multivariate analysis identified SMI (<7.0 kg/m2;
hazard ratio [HR], 4.22; 95% confidence interval [CI], 1.17–
15.2; p = 0.028), platelet count (<200×103/μL; HR, 5.05; 95% CI,
1.61–15.8; p = 0.005), and type IV collagen 7s (>5 ng/mL; HR,
3.83; 95% CI, 1.06–13.8; p = 0.040) as predictors of significant
fibrosis (fibrosis stage ≥2).
Conclusions: Sarcopenia was significantly associated with
histological severity especially fibrosis in patients with NASH.
Patients with NASH should be maintain their skeletal muscle
to obtain better prognosis.
No conflict of interest.

Baseline liver fat content, body weight, waist circumference,
volume of visceral adipose tissue and blood leukocyte count
were significant predictors of liver stiffness corresponding to
stage F2-F4 fibrosis (>7 kPa with the M-probe, >6.2 kPa with
the XL-probe) at follow-up. In multiple logistic regression analysis, baseline body weight (OR 1.05, p = 0.03), liver fat content
(OR 1.97, p = 0.04) and the change in BMI (OR 1.23, p = 0.04)
were independent predictors of increased liver stiffness at follow-up.
Conclusions: These long-term follow-up data show that
baseline steatosis and obesity and weight gain during follow-up
are significant independent predictors of NAFLD and liver
stiffness. These data support the idea that steatosis may progress to fibrosis.
No conflict of interest.

Best Poster Presentations Session 6
Best Poster Presentations Session 4
ICFL7-0055

Predictors of NAFLD and Liver Stiffness:
An 11-Year Follow-Up Study
S. Lallukka1, S. Sädevirta1, M.T. Kallio1, L. Porkka1, A. Hakkarainen2,
N. Lundbom2, M. Orho-Melander3, Y. Zhou4, H. Yki-Järvinen1
1University of Helsinki, Department of Medicine, Helsinki,
Finland; 2Helsinki University Central Hospital, Helsinki Medical
Imaging Center, Helsinki, Finland; 3University Hospital MalmöLund University, Department of Clinical Sciences- Diabetes and
Endocrinology, Malmö, Sweden; 4Cardiff University, Systems
Immunity University Research Institute and Division of Infection
and Immunity, Cardiff, United Kingdom

Background and Aims: To determine factors predicting liver fat content and stiffness over a follow-up period of 11 years.
Methods: Liver fat content (proton magnetic resonance
spectroscopy), measures of obesity and other features of insulin
resistance were determined at baseline and after a follow-up
period of 11.3 (9.6–12.4) years [shown as median (25th and 75th
percentiles)] in 95 subjects [age 46 (38–50) years, BMI 27.8
(25.1–32.5) kg/m2]. The subjects were genotyped for PNPLA3
at rs739408. At follow-up, liver stiffness was measured using
transient elastography (FibroScan®).
Results: In univariable analysis, baseline age, female gender, body fat percent, BMI, waist circumference, visceral and
subcutaneous adipose tissue volumes, liver fat content,
HOMA-IR, fS-insulin, fP-glucose, HbA1c, fP-triglycerides, fPHDL cholesterol, P-ALT, P-AST and P-GGT and change in
BMI were significant predictors of NAFLD (liver fat >5.56%)
at 11 years. In multiple logistic regression analysis which included significant baseline predictors from univariable analysis, liver fat content (OR 5.43, p < 0.001) and body fat percent
(OR 1.99, p = 0.03), were independent predictors of NAFLD.
Of parameters measured both at baseline and at follow-up, the
change in BMI was also an independent predictor of NAFLD
(OR 2.54, p = 0.001) when included in multiple logistic regression analysis.
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Non-Invasive Evaluation of Non-Alcoholic Fatty
Liver Disease Using Liver Fibrosis Biomarkers and
Acoustic Radiation Force-Based Shear Stiffness
I. Cebreiros López1, J.A. Noguera-Velasco1, F. Guzmán-Aroca2,
M.D. Frutos-Bernal3, J.A. Luján-Mompeán3, Á. Bas4
1Hospital

Universitario Virgen De La Arrixaca, Clinical Analysis
Service, Murcia, Spain; 2Hospital Universitario Virgen De
La Arrixaca, Radiology Service, Murcia, Spain; 3Hospital
Universitario Virgen De La Arrixaca, Surgery Service, Murcia,
Spain; 4Hospital Universitario Virgen De La Arrixaca, Pathology
Service, Murcia, Spain

Background and Aims: There is a wide spectrum of liver
histology in Non-Alcoholic fatty liver disease (NAFLD). Simple steatosis is benign and reversible but steatohepatitis (NASH)
can evolve to progressive fibrosis and liver cirrhosis in the long
term. Therefore, identification of NASH patients is crucial.
Liver biopsy is the standard for the diagnosis of NAFLD but
has risks and limitations, so that non-invasive diagnostic tools
such as serum biomarkers, imaging methods have been developed.
The ELF test measures three markers of liver matrix metabolism in serum (hyaluronic acid, procollagen-III amino terminal peptide and tissue inhibitor of metalloproteinase-1) and
the result becomes a score that indicates the level of fibrosis.
Acoustic Radiation Force Impulse (ARFI) is a imaging technique that provides a quantitative measure of the tissue elasticity, shear wave velocity (SWV), that correlates with the degree
of fibrosis.
We aimed to develop a model that combines ELF and ARFI
and to assess its feasibility for detecting NASH in morbid obese
patients with suspected NAFLD.
Methods: We selected 57 morbidly obesity patients who
were to undergo bariatric surgery and were classed according
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to their biopsy findings. Group A (n = 28): normal liver or simple steatosis; Group B (n = 29): NASH and/or fibrosis. All patients were evaluated with ARFI before surgery and ELF test
was calculated.
Results: Significant differences in ELF and SWV results
were found between the two groups (p = 0.002, p = 0.003).
AUROC for differentiating patients of both groups using
ELF and SWV were 0.780 (p = 0.002) and 0.729 (p = 0.003).
We developed a logistic regression model that combined
clinical variables, biomarkers and the SWV and defined the
probability of presenting NASH and/or fibrosis (group B).
The variables included were age, BMI, metabolic syndrome,
mean corpuscular volume, AST, ALT, SWV and ELF. The
AUROC of the model was 0.890 (p = 0.044) and was significantly higher than any of the individual variables (p <
0.05).
Conclusions: The combination of the ELF and the Arfi represents a efficient option for the identification of obese patients
with NAFLD and signs of NASH and fibrosis. Using complementary methods together with different biological bases is an
advantage over the use of individual techniques and increases
confidence in diagnosis.
No conflict of interest.
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and its relationship with the predisposition to lose weight was
determined. Additionally, NAFLD diagnosis was monitored
through a noninvasive test established on the basis of 467 biopsy-proven patients (controls = 90; steatosis = 246; NASH = 131)
and two BMI-dependent logistic regression algorithms: discriminating between NAFLD and healthy liver (OWLiver Care;
ROC = 0.90 ± 0.02) and between NASH and steatosis (OWLiver; ROC = 0.95 ± 0.01).
Results: Patients (mean±sd age = 43.7 ± 11.1 years, BMI =
41.9 ± 4.9 kg/m2; female = 33%) with bland steatosis (67%)
and NASH (29%) underwent bariatric surgery. The average
loss of the body weight was 20%, 26% and 28% at 3, 6 and
12 months after the intervention, respectively. Lipidomic
analysis revealed that patients losing more than the average
weight at 3, 6 or 12 months had lower levels of ceramides
and sphingomyelins before the intervention (p < 0.05). Patients who lost more than 30% of body weight after 12
months also showed lower levels of triglycerides and phospholipids before the surgery (p < 0.05). According to the
noninvasive test, 45% of weight loss responders improved
their diagnosis (from NASH to bland steatosis or no-NAFLD,
or from bland steatosis to no-NAFLD). Original diagnosis
remained unchanged for the 77% of the patients who lost
lower weight.
Conclusions: Unique lipidomic serum profiling can determine a higher predisposition to weight reduction after bariatric
surgery in obese NAFLD patients.
No conflict of interest.
Disclosure Statement: Enara Arretxe, Marta IruarrizagaLejarreta, Borja Lanza, Jessica Arribas, Cristina Alonso, Pablo
Ortiz: OWL employees.
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A Lipidomic Serum Profiling May Predict Weight
Loss in Obese NAFLD Patients Undergoing Bariatric
Surgery
1

2

1
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E. Arretxe , C. Netanel , M. Iruarrizaga-Lejarreta , B. Lanza ,
J. Arribas1, C. Alonso1, P. Ortiz1, Z. Ben-Ari2,3
1OWL, Metabolomics Department, Derio, Spain; 2Sheba Medical
Center, Liver Disease Center, Tel Hashomer, Israel; 3Tel Aviv
University, Sackler School of Medicine, Tel Aviv, Israel

Background and Aims: Obesity is a reported risk factor for

several diseases, such as nonalcoholic fatty liver disease
(NAFLD). Bariatric surgery can improve the prognosis in
NAFLD associated obesity. NAFLD can be diagnosed by a liver
biopsy however it is an invasive procedure thus is unsuitable to
incorporate in the routine clinical follow-up. We have developed a noninvasive test for the diagnosis of NAFLD and of nonalcoholic steatohepatitis (NASH).
The aim of the study is to assess a lipidomic signature able
to predict patients with higher predisposition to lose more
weight than the average, after 3, 6 and 12 months from the bariatric surgery, and to determine the benefits on the evolution of
NAFLD.
Methods: Serum samples from 24 patients undergoing bariatric surgery were collected before and 3, 6 and 12 months after the intervention. Lipidomics analysis of the serum samples
was performed by liquid chromatography-mass spectrometry
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APG-2 Plays an Important Role in Hepatic Steatosis
K. Yamaguchi, S. Yuya, Y. Itoh
Kyoto Prefectural University of Medicine, Molecular
Gastroenterology and Hepatology- Graduate School of Medical
Science, kyoto, Japan

Background and Aims: A key role in NAFLD development
is attributed to obesity and insulin resistance, which are associated with increased hepatic oxidative stress and chronic inflammation. Various conditions that damage cellular proteins
can trigger the increased expression of highly conserved proteins that are referred to as heat shock proteins (Hsps). ATP
and peptide-binding protein in germ cells (Apg)-2 has a chaperone-like activity similar to Hsp110 and is overexpressed in
hepatocellular carcinomas. However, the physiological and
pathological functions of Apg-2 in NAFLD remain unclear.
We studied high-fat diet (HFD)-induced liver steatosis in
Apg-2 deficient (–/–) mice for clarifying the role of Apg-2 in
NAFLD.

1st International Conference on Fatty
Liver (ICFL)

Methods: Twenty male wild-type and Apg-2 -/- mice were
fed HFD for 2 or 12 weeks; body weight (BW), liver/BW ratio,
oil red O staining (ORO) on the liver sections, and liver triglyceride contents were evaluated. Further, serum glucose, free
fatty acid, t-cholesterol and alanine transaminase (ALT) levels,
and markers of hepatic lipid- and insulin-related molecules
were examined. To assess hepatic Apg-2 expression effect on
obesity and hepatic lipid accumulation, six Apg-2 -/- mice
were fed HFD for 12 weeks and intravenously administrated
expression plasmids of either control or mouse Apg-2 every 4
weeks.
Results: HFD for 12 weeks induced obesity and liver steatosis in wild-type mice but not in Apg-2 -/- mice. Apg-2-expressed hepatocytes were located in the peri-central vein area
and exhibited lipid droplets in wild-type mice. Liver triglyceride content was significantly decreased and ORO staining
showed ameliorated liver steatosis in Apg-2 -/- mice. HFD-induced elevation of serum t-cholesterol and ALT levels were improved with enhanced phosphorylation levels of AMP-activated protein kinase (AMPK)α in Apg-2 -/- mice. In Apg-2 -/mice fed HFD for 2 weeks, hepatic mRNA levels of (Sterol
regulatory element-binding proteins) SREBP1c, Fatty acid synthase, and Acetyl-CoA carboxylase were significantly decreased
with increasing phosphorylated AMPKα compared with wildtype mice. Liver-specific overexpression of Apg-2 in Apg-2 -/mice restored liver steatosis by decreasing phosphorylated
AMPKα.
Conclusions: Hepatic Apg-2 expression promotes liver steatosis via AMPK signaling inhibition and lipogenesis gene expression upregulation, suggesting that the regulation of Apg-2
activities is a therapeutic target for NAFLD.
No conflict of interest.
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groups were adjusted for MetS components and quality of
life.
Results: Mean age: 62 ± 4 years, mean follow-up time 6.7,
median 7 years. T-levels rose from 9.6 ± 1.4 to trough levels of
16.6 ± 1.9 nmol/L in the T-group (p < 0.0001) and dropped
from 9.6 ± 1.1 to 8.8 ± 1.6 in CTRL (p < 0.05).
WC decreased from 106.1 ± 9.2 to 98.3 ± 6.0 cm in the Tgroup (p < 0.0001) and increased from 106.0 ± 6.7 to 107.7 ±
5.7 cm in CTRL (p < 0.005). Weight decreased from 96.7 ± 15.8
to 83.2 ± 8.4 kg in the T-group (p < 0.0001) and increased from
93.9 ± 9.4 to 95.1 ± 7.8 in CTRL (NS). BMI decreased from
30.7 ± 4.9 to 26.6 ± 2.6 kg/m2 in the T-group (p < 0.0001) and
increased from 30.5 ± 3.3 to 31.0 ± 3.0 kg/m2 in CTRL (NS).
The per cent weight change at 8 years was –13.6 ± 9.0% in the
T-group (p < 0.0001) vs. +0.9 ± 2.1% in CTRL (NS). The
waist:height ratio declined from 0.6 ± 0.05 to 0.56 ± 0.03 in the
T-group (p < 0.0001) and increased from 0.6 ± 0.04 to 0.61 ±
0.04 in CTRL (p < 0.05).
AST decreased from 44 ± 19 to 17 ± 3 U/L in the T-group
and increased from 23 ± 5 to 40 ± 9 in CTRL. ALT decreased
from 48 ± 20 to 16 ± 3 U/L in the T-group and from 27 ± 5 to
44 ± 8 in CTRL (p < 0.0001 for all).
Major adverse cardiovascular events (MACE): in CTRL,
there were 5 deaths (6.1%), 8 myocardial infarctions (9.8%),
and 8 strokes (9.8%). There were no MACE in the testosteronetreated group. Medication adherence in the T-group was 100
per cent as all injections were performed in the office and documented.
Conclusions: AST and ALT decreased sustainably in the Tgroup and increased in CTRL. These and other improvements
may have contributed to reducing MACE in hypogonadal men
receiving adequate TTh.
No conflict of interest.
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Long-Term Testosterone Treatment Leads to
Anthropometric Improvements and Reductions in
Liver Enzymes in Hypogonadal Men – Results from a
Controlled Registry Study
F. Saad, A. Haider, K.S. Haider, G. Doros, A. Traish
Bayer Pharma AG, Global Medical Affairs Andrology, Berlin,
Germany

Background and Aims: Effects of long-term testosterone
therapy (TTh) on anthropometric parameters and liver enzymes in hypogonadal men published to date are from observational studies.
Methods: Of 656 hypogonadal men from a urological registry, 360 opted for (T-group) and 296 against TTh (CTRL).
82 patients per group were propensity-matched by age, BMI
and waist circumference (WC) resulting in 82 matched pairs
(n = 164). 8-year results were analyzed. Differences between
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The CONDIN Trial: A Randomized, Double-Blind,
Placebo-Controlled Evaluation of MF4637 for
Correcting the Omega-3 Nutritional Deficiency in
NAFLD Patients When Added to Standard of Care
Y. Qin1, D. Tobin1, M. Brevik-Andersen2, P. Calder3
1Pronova

Biopharma/BASF, Advanced Health Solutions, Oslo,
Norway; 2Pronova Biopharma, Advanced Health Solutions,
Oslo, Norway; 3University of Southampton, Faculty of Medicine,
Southampton, United Kingdom

Background and Aims: Patients with NAFLD have relatively lower levels of omega-3 fatty acids and increased omega-6/
omega-3 fatty acid ratio compared with controls. An omega3-depleted diet in animals results in rapid development of
NAFLD. Clinical studies have shown that omega-3 reverses hepatic steatosis. Together, this suggests that omega-3 could be
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an important nutrient for the management of NAFLD. Nutritional management of patients with simple steatosis is in agreement with EASL, AASLD, ACG, and AGA guidelines that recommend dietary and lifestyle changes before drug therapy or
surgical intervention prior to evidence of disease progression.
The primary objective of CONDIN trial is to determine if
MF4637, an omega-3 fatty acid concentrate, consumed daily
over 24 weeks, will correct an omega-3 nutritional deficiency as
measured by erythrocyte EPA +DHA compared to placebo in
patients with a confirmed diagnosis of NAFL. Other objectives
include effect of MF4637 upon plasma fatty acid profiles, omega-6:omega-3 ratio, liver fat quantification by MRI and safety
assessment.
Methods: A total of 178 subjects with NAFLD were randomized 1:1 to receive 4 1-g capsules of either MF4637 (at least
2400 mg of EPA and DHA) or a matching olive oil placebo on
a parallel basis. The study is being performed in the US at 15
clinical sites.
Patients were recruited based on evidence of hepatic steatosis from a clinical imaging modality during the last year. EPA
and DHA are determined by GC-FID and UPLC-MS/MS. Liver fat imaging is measured in nine discrete liver zones by magnetic resonance imaging-proton density fat fraction measurements (MRI-PDFF). Reading of MRI images is performed by a
blinded, centralized single reader.
Results: The recruitment started in October 2015 and ended in December 2016. The last patient last visit is expected at
the end of May of 2017.
Conclusions: The CONDIN study is one of the largest studies to date to determine the effect of omega-3 supplementation
in adult subjects with a diagnosis of fatty liver. The study is expected to support a growing body of evidence in which omega-3 has been shown to reduce hepatic steatosis.
No conflict of interest.
Disclosure Statement: Philip C Calder is a member of the
advisory board for Pronova/BASF.
Brevik-Andersen, Qin, and Tobin are employees of Pronova/BASF.
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A Precision Medicine Approach to Comprehensive
NAFLD Diagnosis Through Liquid Biopsy
Metabolomics
P. Ortiz1, P. Puri2, I. Martinez-Arranz1, I. Mincholé1, M.O. Idowu3,
J. Arribas1, B. Lanza1, J.F. Dufour4, R. Mayo1, M. Romero-Gómez5,
R. Bruha6, J. Crespo7, J.M. Banales8, C. García-Monzón9,
A. Martín-Duce10, C. Alonso1, M. Noureddin11, P. Bedossa12,
A.J. Sanyal2, J.M. Mato13
Metabolomics Department, Derio, Spain; 2Virginia
Commonwealth University Medical Center, Division of
Gastroenterology and Hepatology, Richmond, USA; 3Virginia
Commonwealth University School of Medicine, Division of
Surgical Pathology. Department of Pathology, Richmond, USA;
4University of Bern. University Clinic of Visceral Surgery and
Medicine. Inselspital Bern, Hepatology Department of Clinical
Research, Bern, Switzerland; 5Hospital Universitario Virgen
Macarena y Virgen del Rocío. Instituto de Biomedicina de Sevilla.
Universidad de Sevilla. CIBERehd, Unidad de Enfermedades
Digestivas, Seville, Spain; 6Charles University of Prague, Faculty
of Medicine, Prague, Czech Republic; 7IDIVAL. Instituto de
Investigación Valdecilla. Hospital Universitario Marques de
Valdecilla, Gastroenterology and Hepatology Department.
Infection Immunity and Digestive Pathology Group, Santander,
Spain; 8Biodonostia Research Institute. Biodonostia Research
Institute. Donostia University Hospital. University of the Basque
Country UPV-EHU. CIBERehd. IKERBASQUE, Department of
Liver and Gastrointestinal Diseases, Donostia, Spain; 9Santa
Cristina University Hospital. Instituto de Investigacion Sanitaria
Princesa. CIBERehd, Liver Research Unit, Madrid, Spain; 10Alcalá
University, Faculty of Medicine and Health Sciences, Madrid,
Spain; 11Comprehensive Transplant Center. Cedars-Sinai Medical
Center, Division of Digestive and Liver Diseases, Los Angeles,
USA; 12Hôpital Beaujon. Université Paris Diderot, Department
of Pathology, Paris, France; 13CIC bioGUNE. CIBERehd, Liver
metabolism, Derio, Spain
1OWL,

Background and Aims: Nonalcoholic fatty liver disease
(NAFLD) is the most common cause of chronic liver disease.
Patients with nonalcoholic steatohepatitis (NASH) and fibrosis
are targeted for therapeutic intervention. There is thus an urgent need for point-of-care diagnostics tools. We hypothesize
that the metabolic changes associated with development of
nonalcoholic fatty liver (NAFL) and NASH are reflected in the
circulating metabolome which can be leveraged for diagnostics
development.
To develop a model based on liquid biopsy metabolomics
to: (1) differentiate NAFLD from normal liver controls, (2) distinguish between NAFL vs. NASH, and (3) assessment fibrosis.
Methods: Models were developed in an initial cohort (N =
652) and validated in independent cohorts (N = 118) from Eu-
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Table 1. (for Abstract no ICFL7-0066)

NAFLD vs. Control (OWLiver Care)

Test
Validation

Total (N)

Control (N)

NAFLD (N)

AUC

PPV

NPV

467
118

90
16

377
102

0.90±0.02
0.87±0.04

0.89
0.95

0.88
1.00

NAFL vs. NASH (OWLiver)

Test
Validation

Total (N)

NAFL (N)

NASH (N)

AUC

PPV

NPV

377
102

246
43

131
52

0.95±0.01
0.92±0.03

0.89
0.94

0.90
0.85

N

AUC

AUC (LOOCV)

114 (F1-4)
45 (F2-4)
45(F2-4)
34 (F3-4)

0.92±0.02
0.89±0.02
0.86±0.03
0.89±0.03

0.85±0.03
0.86±0.03
0.81±0.04
0.86±0.03

Fibrosis assessment and staging
Total (N)
F0 vs. F1-4
F0-1 vs. F2-4
F1 vs. F2-4
F1-2 vs. F3-4

185
185
114
114

71 (FO)
140 (F0-1)
69 (F1)
80 (F1-2)

rope and USA or by leave-one-out cross validation (LOOCV).
Samples were collected under fasting conditions at the time of
liver biopsy. Only samples without discrepancies in histological
diagnosis of NAFLD between pathologists of each participating
hospital and central reading were considered (NASH CRN criteria). Metabolomics was performed as described (J Prot Res
2012;11:2521).
Results: NAFLD and NASH Diagnosis: A BMI-dependent
model discriminated between controls and NAFLD, and NAFL
vs. NASH. Fibrosis Assessment: Performed in 185 patients
(F0 = 71; F1 = 69; F2 = 11; F3 = 29; F4 = 5), 4 algorithms were
calculated (Figure).
Conclusions: Liquid biopsy metabolomics can be used as
diagnostic tool in NAFLD management and provide a further
step to predictive and personalised medicine.
No conflict of interest.
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Studying Non-Alcoholic Fatty Liver Disease:
Development of an Ex Vivo Model
G. Prins1, T. Luangmonkong2, J. Weymaere3, S. Suriguga1,
D. Oosterhuis1, D. Schuppan4, H. Mutsaers1, P. Olinga1
1Groningen

Research Institute of Pharmacy GRIP,
Pharmaceutical Technology & Biopharmacy, Groningen,
The Netherlands; 2Mahidol University, Department of
Pharmacology, Salaya, Thailand; 3Ghent University, Department
of Pharmaceutical Technology, Ghent, Belgium; 4Johannes
Gutenberg University, Molecular and Translational Medicine,
Mainz, Germany

Background and Aims: Non-alcoholic fatty liver disease
(NAFLD) is one of the most common liver diseases. The disease
is characterized by steatosis, which is related to metabolic disorder. To study NAFLD, accurate models are necessary. Current in vitro and in vivo models often do not reflect the pathophysiological status of NAFLD patients. Ex vivo precision-cut
liver slices (PCLS) maintain the original liver architecture, and

Inflamm Intest Dis 2017;2:1–92
DOI: 10.1159/000478719

19

may therefore be more representative of the complexity of the
liver and NAFLD. The aim of this study is to induce steatosis in
PCLS to simulate NAFLD.
Methods: PCLS obtained from male Wistar rats were incubated with supra-physiological concentrations of glucose, fructose, insulin or palmitate for up to 48 hours. Viability of PCLS
was assessed by ATP content. Using qRT-PCR, the expression
of genes involved in sugar and fat metabolism was examined.
Oil Red O staining was used to evaluate steatosis. A fat dropletper-nucleus ratio was used to estimate fat content.
Results: PCLS remained viable in all conditions. Oil Red O
staining revealed fat droplets in slices in modified medium. The
fat content was estimated to increase 12.5% for PCLS exposed
to sugar and insulin, and 16.5% for PCLS exposed to sugar, insulin and palmitate as compared to slices in control medium.
Fat content was retained for at least 48 hours. PCLS cultured in
medium containing only sugar did not exhibit steatosis. PCLS
incubated in the presence of sugars and insulin showed increased expression of fat-synthesis related genes Acetyl-CoA
Carboxylase 1 (10.6-fold), Sterol Regulatory Element Binding
Transcription Factor 1 (5.9-fold), and MLX Interacting Protein-Like (3.1-fold). Palmitate only slightly altered gene-expression as compared to medium containing only sugar and
insulin. After 48 hours, no further regulation in gene expression was apparent.
Conclusions: The PCLS model appears successful in mimicking early-stage NAFLD. PCLS might be used to evaluate anti-NAFLD treatments.
No conflict of interest.
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Beneficts of Weight Loss and Mediterranean Diet
Adherence in the Evolution of Non Alcoholic Fatty
Liver Disease. Utility of Noninvasive Lipidomic Tests
for Diagnosis
M. Pérez-Cormenzana1, I. Martínez-Arranz1, M.C. García2,
I. Mincholé1, N. Mora2, B. Lanza1, D. Primo3, B. Antolin2, J. Arribas1,
C. Alonso1, R. Aller2,3

Therefore, the benefits of a hypocaloric diet and exercise,
and the effects of Mediterranean diet adherence were determined in the evolution of NAFLD patients. For that, the noninvasive lipidomic test OWLiver was employed.
Methods: 30 biopsy-proven NAFLD patients were enrolled.
Noninvasive OWLiver Care (discriminating NAFLD and
healthy liver) and OWLiver (discriminating NASH and steatosis) were validated with serum samples at the time of liver biopsy and used for patients’ follow-up.
Patients were prescribed hypocaloric diet (1500 kcal/day)
and aerobic exercise (30–60 min/day), monitored for 2 to 5
years, when a new serum sample was analyzed. Mediterranean
diet adherence evaluation was performed through a 14 points
questionnaire in which a punctuation ≥9 meant high adherence
and values 7–8, adherence.
Results: Applied to this biopsy-proven cohort (46 ± 12
years, 33% female, weigh = 86 ± 15 kg; BMI = 32 ± 5 kg/m2),
the test diagnosed correctly 28 out of 30 patients, misclassifying
1 as having NASH with NAS score = 2, but presenting metabolic syndrome; and 1 as having steatosis with NAS score = 5,
although without ballooning. Once validated, the test was applied to the patients’ follow-up (weigh = 84 ± 14 kg; BMI = 31 ±
4 kg/m2); 67% of patients had Mediterranean diet adherence
(≥7), of whom 56% had a high adherence (≥9). Among them,
22% improved the diagnosis from NASH to steatosis or from
steatosis to healthy liver (non-significant). There was no significant association between Mediterranean diet adherence
and weight loss.
Also, 31% of patients lost at least 5% of baseline weight.
Among responders, 50% improved diagnosis presenting positive post-interventional shifts from NASH to steatosis or steatosis to healthy liver. Interestingly, the original diagnosis remained unchanged for the 95% of the non-responders to diet
and exercise (p = 0.01).
Conclusions: The lipidomic tests OWLiver and OWLiver
Care are feasible as noninvasive tools for NAFLD diagnosis and
to monitor the disease progression/regression. Besides, weight
loss has proved to be more efficient than Mediterranean diet
adherence to improve NAFLD.
No conflict of interest.
Disclosure Statement: Miriam Pérez-Cormenzana, Ibon
Martínez-Arranz, Itziar Mincholé, Borja Lanza, Jessica Arribas
and Cristina Alonso are OWL employees.

Metabolomics Department, Derio, Spain; 2Hospital Clínico
Universitario- University of Valladolid, Department of Digestive
Disease, Valladolid, Spain; 3Hospital Clínico UniversitarioUniversity of Valladolid, Institute of Endocrinology and
Nutrition- Medicine School and Department of Endocrinology
and Nutrition, Valladolid, Spain
1OWL,

Background and Aims: Nonalcoholic fatty liver disease
(NAFLD) includes a spectrum of histological phenotypes including steatosis, steatohepatitis (NASH) and fibrosis. Currently no drug is approved for NASH by regulatory agencies
and lifestyle correction is mandatory for NAFLD management.
However, lack of intervention adherence is a usual problem.
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The Association Between White Blood Cell Count
and Non-Alcoholic Fatty Liver Disease in Pediatric
Obesity: Results of the Beta-JUDO Study
K. Paulmichl1, H. Ahlström2, P. Bergsten3, S. Brunner4, J. Cadamuro5,
M. Dahlbom6, A. Forslund6, J. Kullberg2, H. Manell3, J. Nasemann1,
K. Roomp7, K. Widhalm1, F. Zsoldos1, D. Weghuber1
1

Paracelsus Medical University, Department of Pediatrics,
Salzburg, Austria; 2Uppsala University, Department of Surgical
Sciences- Radiology, Uppsala, Sweden; 3Uppsala University,
Department of Medical Cell Biology, Uppsala, Sweden;
4
Paracelsus Medical University, Laura Bassi Centre of Expertise
– THERAPEP- Department of Pediatrics, Salzburg, Austria;
5
Paracelsus Medical University, Department of Laboratory
Medicine, Salzburg, Austria; 6Uppsala University, Department of
Women’s and Children’s Health, Uppsala, Sweden; 7University
of Luxembourg, Luxembourg Center for Systems Biomedicine
LCSB, Luxembourg, Luxembourg

Background and Aims: Non-alcoholic fatty liver disease
(NAFLD) represents a major health issue in pediatric obesity. It
has been associated to an elevated cardiovascular risk as well as
insulin resistance and beta-cell dysfunction. The white blood
cell count (WBC) is a well-established parameter of inflammation in clinical practice. Up to date, its relationship with pediatric NAFLD has not been assessed. Thus, the current study has
examined this association in a large European pediatric obese
cohort.

Methods: The Beta-JUDO (Beta-cell function in juvenile diabetes and obesity) study recruited 760 overweight as well as
obese patients during 2012–2016 in two clinical centers in Austria and Sweden. The patients underwent elaborate clinical and
laboratory phenotyping. NAFLD was defined biochemically
(i.e. alanine aminotransferase or ALAT ≥24 IU/L; definition 1)
and by assessing liver fat content (≥5%, definition 2) with magnetic resonance imaging. Participants diagnosed with alcoholic
fatty liver disease, infectious and other metabolic causes of steatosis as well as acute signs of infection were excluded.
Results: Subject characteristics of both groups are presented
as mean and standard deviation of the mean (Table 1a for
NAFLD definition 1, Table 1b for definition 2). In the group
using liver fat content WBC as well as high-sensitivity C-reactive protein (hs-CrP) were significantly elevated (p < 0.01) in
patients with NAFLD compared to non-NAFLD. In the other
group defined using ALAT, WBC was significantly higher (p <
0.05) in NAFLD patients, but hs-CrP was not significantly different compared to non-NAFLD, whereas TNF-alpha was significantly higher in NAFLD patients (p < 0.01).
Conclusions: NAFLD is a major health issue in pediatric
obesity and related to an elevated cardiovascular risk. This
again is associated to subclinical inflammation, which can be
diagnosed using various markers of inflammation. In our study
we could show that NAFLD in pediatric patients is associated
with an elevated WBC as sign of an inflammatory process.
No conflict of interest.
Disclosure Statement: Joel Kullberg and Håkan Ahlström
are both cofounders of and employed at Antaros Medical,
Mölndal, Sweden.

Table 1a. Subject characteristics – NAFLD vs. non-NAFLD according to liver fat content (≥5% vs. <5%) (for
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Variable

N (non-NAFLD/
NAFLD)

Non-NAFLD
(mean ± SD)

NAFLD
(mean ± SD)

Age (years)
Sex (% male)
BMI (kg/m²)
BMI-SDS
Waist circumference (cm)
Hip circumference (cm)

89/99
89/99
89/99
88/99
89/94
89/94

13.97±2.27
38.2 %
28.34±6.89
1.99±1.37
93.87±18.11
103.40±15.85

14.19±2.32
65.7 %
34.23±5.57
3.04±0.56
109.25±13.35
111.82±12.54

Table 1b. Subject characteristics – NAFLD vs. non-NAFLD according to ALAT (≥24 IU/L vs. <24 IU/L)

(for Abstract no ICFL7-0074)
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Variable

N (non-NAFLD/
NAFLD)

Non-NAFLD
(mean ± SD)

NAFLD
(mean ± SD)

Age (years)
Sex (% male)
BMI (kg/m²)
BMI-SDS
Waist circumference (cm)
Hip circumference (cm)

362/324
362/324
355/318
330/283
331/276
333/275

12.94±2.92
43.9 %
27.96±7.39
2.06±1.44
91.21±18.43
99.29±16.48

13.48±2.83
65.1 %
33.32±7.29
3.00±0.86
105.85±17.73
108.87±16.30

Inflamm Intest Dis 2017;2:1–92
DOI: 10.1159/000478719

21

None of the other authors have conflicts of interest to disclose.
Research relating to this abstract was funded as part of the Beta
JUDO (Beta-Cell Function in Juvenile Diabetes and Obesity)
study (FP7-HEALTH-2011-two-stage, project number: 279153).

ICFL7-0075

Ammonia Is a Feature of Non-Alcoholic Fatty Liver
Disease and the Ammonia Lowering Drug, Ornithine
Phenylacetate (OCR002) Prevents Progression of
Fibrosis in a Rodent Model
F. De Chiara1, A. Habtension2, N. Davies2, F. Andreola2,
K. Rombouts2, K. Thomsen2, R. Jalan2
1Institute

of Liver and Digestive Health, Hepatology, London,
United Kingdom; 2UCL, Hepatology, London, United Kingdom

Background and Aims: Fibrosis is a key driver of increased
mortality of patients with Non-Alcoholic Fatty Liver disease
(NAFLD). Hepatic stellate cells (HSCs) are key cells involved
in the development of fibrosis and its progression. Hyperam-

Normal chow

Isocaloric diet

monemia provoked activation of human HSCs in vitro and in
vivo, which was reduced upon Ornithine Phenylacetate
(OCR002) administration. In NASH, gene and protein expression of the mitochondrial urea cycle enzyme ornithine transcarbamylase (OTC) is reduced significantly, resulting in hyperammonemia. As hyperammonemia-induced activation of
HSCs may favour the progression of NASH, ammonia lowering
may represent a novel therapeutic target in NASH. The aim of
this study was to determine whether administration of OCR002,
an ammonia lowering agent, may reduce progression of
NAFLD and severity of fibrosis.
Methods: Male Sprague Dawley rats (n = 10/group) were
subdivided into 5 different groups and fed either with diet enriched High Fat and High Cholesterol (HFHC diet), isocaloric
diet (ICD), HFHC/IC plus OCR002 and normal chow up to 16
weeks. Biochemical parameters and histological staining such
as H&E and Sirius red were employed for detection of changes
in hepatic architecture and collagen accumulation respectively.
Levels of phenylacetylglycine (PAG) and phenylacetylglutamine (PAGN) in urine were assessed by HLPC. OTC enzyme
activity was quantified to assess the functional capacity of ureagenesis.
Results: All the groups treated with OCR002 showed high
levels of PG and PAGN in the urine. Furthermore, HFHC fed
rats showed increased blood level of cholesterol, triglycerides,

Isocaloric diet + OCR002

HFHC diet

HFHC diet + OCR002

H&E

Picrosirius
red

Circularly
polarized
light

Fig. 1. (for Abstract no ICFL7-0075).
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ALT and AST and a significant increase in ammonia, when
compared to normal chow fed rats, which was associated with
decreased OTC activity at 4, 10 and 16 weeks. H&E staining
showed massive lipid accumulation of HFHC-fed rats as well
as collagen accumulation. On the other hand, IC-fed rats displayed massive lipid accumulation in absence of fibrosis. HFHC
fed rats treated with OCR002 showed a substantial reduction in
hepatic collagen accumulation, liver size and lipid content
compared with HFHC fed rats.
Conclusions: The data demonstrates for the first time that
administration of the ammonia lowering drug OCR002 significantly reduces progression of fibrosis in a rodent model of
NAFLD rats highlighting a novel strategy for the treatment of
NAFLD/NASH patients.
No conflict of interest.

creased depolarization of the mitochondrial membrane, increased expressions of Cdc42, p-SAPK/JNK and Bax-Bcl2 ratio.
Phosphorylation of survival proteins like PI3K and Akt decreased along with decline in nuclear translocation of Nrf2. The
HFD induced ROS mediated inflammatory pathway with increased NF-κB nuclear entry and up-regulation of dependent
downstream proinflammatory genes whereas supplementation
of FA or AS and unique combination of FA and AS in the diet
significantly counteracted the HFD-induced inflammation and
apoptotic effects.
Conclusions: FA, AS or their unique combination of FA+AS
conferred prevention against HFD-induced oxidative stress,
NASH and apoptosis which interfered Nrf2, NF-κB pathway
and their cross talks. The innovation of our results is that it is
the first report of robust prevention mechanism by FA, AS and
combination against HFD induced oxidative damage, inflammation and apoptosis of the liver through the ROS induced
pathway.
No conflict of interest.
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Amelioration of Metabolic Syndrome and Non
Alcoholic Fatty Liver Diseases (NAFLD) Using Ferulic
Acid, Atorvastatin and their Combination: Evidence
at the Molecular Level
S. Dey1, S. Kesh1, R. Dey2
1University

of Calcutta, Department of Physiology, Kolkata, India;
Rastraguru Surendranath College- Barrackpore,
Department of Food and Nutrition, Kolkata, India
2Barrackpore

Background and Aims: Metabolic syndrome and NAFLD

are now pandemic across the globe. The aim of the current
study was to evaluate a novel treatment strategy with ferulic
acid (FA), atorvastatin (AS) and their combined treatment
against high fat diet (HFD) induced oxidative stress and non
alcoholic steatohepatitis (NASH). Another aim was to delineate the mechanism of cross talk of signaling events involved
in the progress of NAFLD and its prevention strategy.
Methods: Swiss albino mice were given HFD (20.9%
wt/wt), either supplemented with FA (100 mg/kg), AS (10
mg/kg) or FA+AS (100 + 10 mg/kg) for 8 weeks. Control
mice were supplied with standard laboratory diet. A plethora of assays were employed like biochemical, histological
and immuno-histochemical, flow cytometric, Polymerase
chain reaction and immune blot analysis to establish the
aims. The results were appropriately repeated and statistically validated.
Results: The HFD fed mice showed increased body weight,
insulin resistance index, plasma and hepatic lipid profile, histological features of NASH with decreased phosphorylation of
AMPK-α. HFD increased oxidative damage in mice liver associated with elevation of intracellular reactive oxygen species
(ROS), lipid peroxidation and inhibition of the antioxidant defence machinery. ROS escalated apoptotic signals elicited by in-
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Transition from Steatosis to Steatohepatitis in Liver
of Humans and Mice with NASH Is Accompanied by
Cholesterol Crystal Formation in Lipid Droplets and
Inflammasome Activation
A. Dolganiuc1, V. Clark1, G. Morelli1, R. Cabrera1, A. Suman1,
I. Zendejas2, C. Soldevila Pico1
of Florida, Medicine, Gainesville, USA; 2University of
Florida, Surgery, Gainesville, USA
1University

Background and Aims: Inflammasomes are multiprotein
oligomers that trigger and perpetuate inflammation. Non-alcoholic fatty liver disease (FLD) encompasses a spectrum of liver
disease ranging from simple steatosis to non-alcoholic steatohepatitis (NASH). The triggers of inflammation and factors that
facilitate the transition from simple steatosis to steatohepatitis
are largely unknown. Here we aimed to identify the inflammasome status and their mechanisms of activation in FLD/NASH.
Methods: Liver samples from humans with FLD (n = 21)
and C57Bl6 mice with high fat diet-induced steatohepatitis,
and mouse hepatocyte cell line Hepa 1-6 after in vitro stimulation with cholesterol crystals were analyzed for architecture by
light (H&E stain) and electron microscopy and for gene expression by PCR.
Results: Histologic analysis of livers of normal control humans, control-diet-fed mice or control Hepa 1-6 showed no significant lipid depositions. In contrast, lipid droplets (steatosis)
were seen in liver of humans with NASH, C57Bl6 mice with
diet-induced steatohepatitis, and in vitro co-culture model cell
system (cCMCS) consisting of Hepa 1-6 and immune cells exposed to cholesterol. Exposure to both free and crystalized cho-
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lesterol lead to steatosis, however only exposure to crystalized,
but not to free cholesterol, lead to increased expression of
NLRP3, CASP1, AIM2, Caspase-1, Pannexin-1, PYCARD, and
IL1B RNA, suggestive of inflammasome activation, in the cCMCS. Further, ROS scavengers, ATP depletion, BAPTA-AM,
and culture in calcium-depleted media blocked the cholesterol
crystal-triggered inflammasome activation in cCMCS, suggesting a role for these pathways. Similarly, there was increased in
inflammasome activation markers in liver of humans with
NAFLD and C57Bl6 mice with steatohepatitis compared to
normal humans and control diet-fed mice, respectively. Livers
of humans with low NAFLD activity score (NAS) score (1-3)
had lower levels of inflammasome markers RNA compared to
those with high NAS score (5-6). Electron microscopy identified crown-like crystal-enriched structures in livers of human
patients with high NAS score (5-6) but not in those with low
NAFLD activity score (NAS) score (1-3) or in controls without
steatosis.
Conclusions: Our data suggest that crystalized cholesterol
triggers inflammasome activation and likely marks the transition from steatosis to non-alcoholic steatohepatitis. These findings suggest potential translational value of inflammasome
blockade with intent to lessen progression of FLD/NASH.
No conflict of interest.

Best Poster Presentations Session 1

ICFL7-0095

Features of the Electric and Viscoelastic Parameters
of Red Blood Cells in Patients with Non-Alcoholic
Steatohepatitis
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Characterization of Hepatic Changes in a
Diet-Induced Obese Minipig Model
C. Schumacher-Petersen1, B.Ø. Christoffersen2, R.K. Kirk3,
T.P. Ludvigsen4, N.E. Zois5, H.D. Pedersen1, M. Vyberg6, L.H. Olsen1
1University

of Copenhagen, Department of Veterinary Disease
Biology, Frederiksberg C, Denmark; 2Novo Nordisk A/S, Obesity
& Diabetes Pharmacology, Måløv, Denmark; 3Novo Nordisk
A/S, Histology & Imaging, Måløv, Denmark; 4Novo Nordisk
A/S, Insulin Pharmacology 2, Måløv, Denmark; 5Gubra ApS, In
Vivo Pharmacology I, Hørsholm, Denmark; 6Aalborg University
Hospital, Institute of Pathology, Aalborg, Denmark

Background and Aims: Non-alcoholic fatty liver disease
(NAFLD) is the most common liver disease in humans. The
disease ranges from simple steatosis to non-alcoholic steatohepatitis (NASH) which potentially can progress to non-reversible liver damage. Few studies have reported hepatic changes in pigs with metabolic dysfunction. Our aim was therefore
to characterize hepatic changes in a diet-induced obese Göttingen minipig model with and without diabetes.
Methods: 29 castrated male minipigs (5-6 months old)
were weight-stratified into 3 diet groups fed for 60 weeks: a
lean control group fed standard diet (LC, n = 7), a group fed
high-fat/high-cholesterol diet (HFD, n = 14), and a streptozotocin-induced diabetic group fed the same high-fat/high-
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cholesterol diet as HFD (DIA, n = 8). At termination, blood
was collected for relevant serum biomarker analysis and liver
samples were obtained for histopathological characterization
(formalin fixed) and extraction of lipids and glycogen (snap
frozen).
Results: Differences were found between the groups in serum levels of alkaline phosphatase (LC<DIA and HFD, both
P < 0.0001) and alanine aminotransferase (LC>HFD, P < 0.01).
In addition, differences between groups were found for liver
content of cholesterol (LC<HFD and DIA, both P < 0.0001;
HFD<DIA, P < 0.01) and glycogen (DIA<HFD, P < 0.01), but
not for triglyceride content. Preliminary histopathological
evaluations indicate differences in the degree of steatosis, inflammation, and fibrosis between LC and HFD/DIA groups,
respectively, with fibrosis located periportally, which is in contrast to human NASH.
Conclusions: Preliminary results indicate that relevant hepatic changes are present in the diet-induced obese Göttingen
minipig model. Further characterization of this minipig model
will clarify translational potential as model of human NAFLD.
No conflict of interest.
Disclosure Statement: This study is part of my PhD project
which partially has been funded by Novo Nordisk A/S through
LIFEPHARM (www.lifepharm.dk).
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Background and Aims: This study aims to evaluate the peculiarities of electric and viscoelastic behavior of erythrocytes
(RBC) in combination with a lipid composition of membranes
in patients with primary nonalcoholic steatohepatitis (NASH)
in order to determine additional methods of treatment for this
disease.
Methods: 37 males with NASH and 33 healthy controls
(aged 39–62) were included into the study. A minimal activity
rate of the process was registered in 11 subjects, a moderate one
in 26. The most patients had the moderate degree of liver fibrosis (FI-II). NASH in the patients of the study was regarded as a
manifestation of metabolic syndrome. Dielectrophoresis was
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applied to evaluate the structural-and-functional RBC parameters. The content of lipids composition of RBC membranes
was investigated by two-dimensional thin layer chromatography.
Results: The patients with NASH erythrocytes tended to
differ in their much lower amplitude deformation, polarizability, capacity of membranes, dipole moment and much higher
levels of overall indices of rigidity, viscosity, electroconductivity, destruction, aggregation as compared to the controls (p <
0.001–0.05). The crossover frequency in NASH patients shifted
towards much higher frequencies (exceeding 5·105 Hz) (p =
0.02). Increased RBC electroconductivity in NASH patients reflected the ability of membranes to conduct electricity in a better way as compared to the controls where RBC membranes
acted as dielectrics. This fact indirectly speaks in favor of the
presence of pronounced changes in the structure of RBC membranes, in general, and changes in their lipid, phospholipid
composition in NASH patients, in particular (elevation cholesterol/phospholipids ratio (p < 0.01), levels of phospholipid lysofractions (p < 0.01–0.05). We discovered the correlation of
RBC parameters with biochemical findings reflecting inflammatory, cytolytic syndrome, cholestasis, protein-synthesizing
liver function as well as markers of metabolic syndrome (BMI
– r = –0.432, p = 0.04; changes in arterial blood pressure – r =
–0.511, p < 0.05; degree of disturbances in carbohydrate metabolism – r = –0.394, p = 0.03; atherogenic dyslipidemia – r =
–0.56, p = 0.02) and microalbuminuria (for value of dipole moment r = 0.69, p = 0.02).
Conclusions: Aggravation of microcirculatory disturbances
leading to an increase of fibrogenesis induced by changes in the
properties of erythrocytes under NASH suggests the administration of a number of therapeutic techniques which could improve the status of RBC parameters.
No conflict of interest.
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eficial however it is seldom followed outside the Mediterranean
region. This study examined factors that determine adoption
and adherence to MedDiet in a northern European population
of broad socio-economic status. Barriers and facilitators of dietary behaviour change were explored.
Methods: A mixed-methods approach was used to assess
the impact of a 12-week MedDiet intervention and explored
perceptions underlying adherence. Dietary behaviours were assessed using the validated MedDiet tool and review of grocery
till receipts at study entry. Participants received standardised
dietary advice and were reassessed at the end of the study. Semistructured interviews with a purposive sample of 19 adults with
NAFLD were analysed using the framework method.
Results: Adoption of a MedDiet increased significantly
from “moderate” to “high” (+2.2 points, p < 0.006) following
dietary advice. During the study, mean body weight fell by 2.4%
(p < 0.001) and MedDiet adherence was associated with higher
HDL-cholesterol in 72% of participants (p < 0.009).
Themes identified during patient interviews were a pervasive knowledge deficit about NAFLD that adversely affected
self-care priorities and diet adherence. The importance of personalised dietetic care-planning and familial support during dietary intervention was firmly conveyed. High diet acceptability,
enhanced nutrition knowledge/skills and changes in body
weight parameters promoted adherence. Perceived difficulties
were strongly linked to social and cultural identity in an ‘obesogenic environment’, life stressors and demand for convenience foods. Predictors of adherence were prior moderate
MedDiet adherence and readiness for dietary change. Socioeconomic status did not appear to be a barrier to MedDiet
adoption.
Participants perceived that a treatment package comprising
regular personalised dietetic input with web-based and recipe
book resources would aid long-term adherence. Consistent exposure to MedDiet information through media and clinical
sources may facilitate behaviour change.
Conclusions: This study identified a range of perceived barriers and facilitators underlying MedDiet adherence in a northern European population. These are relevant to those seeking
to develop effective, scalable interventions for NAFLD.
No conflict of interest.
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Effective Dietary Interventions for Non-Alcoholic
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Background and Aims: If sustained, dietary lifestyle interventions targeting weight loss and cardiovascular risk reduction are effective therapies for non-alcoholic fatty liver disease
(NAFLD). A Mediterranean style diet (MedDiet) may be ben-
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Conclusions: Our results identify CT-1 as key modulator of
inflammation. CT-1 primes macrophages for IL-4-dependent
M2 polarization.
No conflict of interest.
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Role of Cardiotrophin-1 (CT-1) on Macrophage
Polarization: Molecular Mechanism for
CT-1-Dependent M2 Macrophage Polarization
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Background and Aims: Macrophages play a central role in

tissue remodeling, repair and resolution of inflammation. Inappropriate regulation of macrophage function contributes to liver
diseases. The mechanisms for sustained inflammatory response
in the liver during NAFLD are nor well understood but may involved both increased sensitivity to pro-inflammatory signals as
well as impaired capacity to resolve the inflammatory response.
Cardiotrophin-1 (CT-1) is a member of the interleukin (IL)6 family of cytokines. We have previously reported the metabolic properties of CT-1. Here, we aimed at analysing the antiinflammatory role of CT-1 and, in particular, its impact on
macrophage function.
Methods: To evaluate the specific role of the endogenous
cytokine CT-1 in the inflammatory response we tested the production of pro-inflammatory cytokines following LPS challenge in wild-type (WT) and CT-1 knock-out mice and, additionally, we analysed the effect of recombinant CT-1 (rCT-1)
on bone marrow derived macrophages (BMDM) from WT and
CT-1-/- mice. Furthermore, we generated transgenic mice in
which a loxP-flanked transcriptional STOP cassette prevents
transcription of the downstream CT-1 under a strong synthetic promoter (CAG). Breeding these animals with LysMCre
transgenic mice yielded recombination of loxP-flanked alleles
in macrophages and other myeloid lineage-derived cell types
resulting in high level CT-1 synthesis in these cells. BMDM derived from those mice were challenged with LPS and cell response was analysed. Finally, we investigated the in vivo consequences of rCT-1 treatment of mice before induction of LPSmediated endotoxic shock.
Results: Administration of LPS to CT-1-/- mice resulted in
significantly higher serum levels of pro-inflammatory cytokines (TNFα, IL-12 and INFγ) as compared to WT animals.
Pre-treatment of BMDM with rCT-1 increased the expression
of IL-4Rα, which synergized with IL-4 in the induction of M2macrophage polarization markers. BMDM from mice with
conditional over-expression of CT-1 in macrophages showed
marked increase of IL-4Rα expression in these cells which,
when challenged with LPS, showed intense reduction in the
production of pro-inflammatory cytokines. In vivo, administration of rCT-1 to mice before LPS-induced endotoxic shock
lead to decreased mortality and decreased expression of markers characterizing M1 macrophage phenotype.
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Targeting Fructose Metabolism as a Potential
Therapy for NASH
J. Gutierrez1, G. Tesz1, S. Perez1, K. Kou1, T. Ross1, C. Crowley1,
P. Amor1, M. Gorgoglione1, N. Vera1, G. Xing1, Y. Weng2, T. Magee1,
J. Pfefferkorn1, M. Birnbaum1
1Pfizer,
2Pfizer,

Cardiovascular and Metabolic Diseases, Cambridge, USA;
Pharmacodynamics and Metabolism, Cambridge, USA

Background and Aims: The role of excess dietary fructose
in the etiology of NAFLD and NASH is supported by a growing
body of scientific evidence with its associated risk factors obesity and metabolic syndrome. Fructose is metabolized primarily in the liver by the enzyme ketohexokinase (KHK) which
catalyzes the conversion of fructose to fructose-1-phosphate
(F1P) in the first step of metabolism. The absence of regulatory
feedback mechanism in this pathway means excess fructose intake leads to increased energy storage in the form of fat as well
as accumulation of proinflammatory metabolites, both important components in the development of NASH.
Results: PF-1 is a potent, reversible, small molecule inhibitor of human KHK-C, which is the dominant isoform in the
liver. It exhibits tight binding inhibition (Ki = 4.5 nM; IC50 =
27.6 nM) with no evidence of time-dependence, and shows
good selectivity over other relevant human sugar kinases and
other mammalian KHKs. It inhibits hepatic F1P production in
rats given IV fructose with an EC50 of 335 nM. In a sucrose
model of hepatic steatosis marked by elevations in liver triglyceride among other metabolic features, oral administration of
PF-1 caused a dose-dependent increase in plasma and urinary
fructose, confirming inhibition of fructose metabolism. In addition, the increase in hepatic triglycerides observed after 7
weeks of sucrose feeding was prevented by oral administration
of PF-1.
Conclusions: Taken together, PF-1 presents a potential
novel NASH therapy through inhibition of fructose metabolism.
No conflict of interest.
Disclosure Statement: Authors are paid employees of Pfizer Inc at the time the results were generated.
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The Protective Role of Oleic Acid Is Related to AMPk
Activation During Lipotoxicity in Primary Culture of
Human Hepatocytes
G.Y. Paloma1, R.H. Maria A.2, N.V. Elena2, G. Lourdes3,
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Background and Aims: The induction of lipotoxicity by
palmitic acid (PA) cells is related to the induction of endoplasmic reticulum (ER) stress and autophagy, which leads to apoptosis after sustained toxicity in Huh7 cells. These effects concurred with decreased IR/IRS1/Akt insulin pathway. Oleic acid
(OA) suppressed the toxic effects of palmitic acid on ER stress
activation, lipoapoptosis and insulin resistance in hepatocytes.
ER stress and autophagy markers have also appeared increased
in liver biopsies from non-alcoholic steatohepatitis (NASH) vs.
nonalcoholic steatosis (NAS). AMP-activated protein kinase
(AMPk) plays a central role in the regulation of lipid and protein synthesis, inflammation, ER stress, cell survival and autophagy. The aim of the present study was the identification of
the role of AMPk on the beneficial properties of OA on PAinduced lipotoxicity in primary cultured human hepatocytes.
Methods: Human hepatocytes were isolated by the two-step
collagenase procedure from non-tumor areas of liver biopsies
from patients submitted to a surgical resection for liver tumors
after obtaining patients’ written consent. Cells were incubated
with OA (1 mM) and/or PA (0.5 mM) for 1, 6, 12 and 24 hours.
The expression of Thr172vsSer485/Ser491AMPk, Ser2481mTOR,
Thr389S6K, autophagy (Beclin and LC3I/II) and ER stress (IREα,
ATF6 and XBP1s) markers were assessed by western-blot.
Results: The study showed that OA increased Thr172AMPk/
Ser485/Ser491AMPk ratio and mTOR-related activity, while reduced autophagy markers induced by PA in primary culture of
human hepatocytes (12–24 hours).
Conclusions: The study showed that AMPk activation is associated with the beneficial properties of OA in PA-induced
lipotoxicity in primary culture human hepatocytes. Thus,
AMPk activation may constitute clinically applicable therapeutic option for liver diseases.
No conflict of interest.
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Lipid Mapping of Nonalcoholic Fatty Liver Disease:
Molecular Histology by Mass Spectrometry Imaging

1

Maastricht Multimodal Molecular Imaging Institute M4I,
Maastricht University, Maastricht, The Netherlands; 2The
Maastricht Centre for Systems Biology MaCSBio, Maastricht
University, Maastricht, The Netherlands; 3School of Nutrition
and Translational Research in Metabolism NUTRIM, Department
of General Surgery- Maastricht University, Maastricht, The
Netherlands; 4Department of General Surgery, Maastricht
University, Maastricht, The Netherlands; 5Department of
Pathology, Maastricht University, Maastricht, The Netherlands

Background and Aims: Hepatocellular lipid accumulation is
the hallmark of nonalcoholic fatty liver disease (NAFLD). Phosphatidylcholines, phosphatidylethanolines, free fatty acids and
triglycerides have been implicated in the development/progression of NAFLD. Previous research either focused on lipids in
blood, which may not reflect liver lipids, or used liver homogenates which results in dilution and/or averaging of molecular
signals. Moreover, spatial information on the distribution of lipids within liver tissue, which is important given the heterogeneous lipid distribution in NAFLD, is lost when analyzing homogenates. Besides, the form of lipid storage in the hepatocyte:
microvesicular vs. macrovesicular is associated with prognostic
value, where microvesicular steatosis is correlated with worse
outcome. We hypothesize that different lipid species define the
microvesicular/macrovesicular steatosis within hepatocytes.
Therefore, we performed label-free molecular pathology by
Mass Spectrometry Imaging of liver tissue, delivering localized
molecular information at a cellular resolution. We postulate that
visualizing hepatic lipid composition, distribution, and modifications, is instrumental for understanding NAFLD.
Methods: Fresh frozen human liver wedge biopsies (n =
23) obtained at the Maastricht University Medical Center during bariatric surgery were cryosectioned and subjected to lipid analysis by MALDI-MSI (Rapiflex TissueTyper, Bruker,
USA). Post-analysis, tissue sections were stained by H&E, annotated by a pathologist, and co-registered with its MSI dataset. Data analysis was performed using in-house developed
Matlab toolbox ChemomeTricks and SCiLS (Bremen, Germany), molecular identification using LIPID MAPS and HMDB
database.
Results: The spatially resolved hepatic lipid composition
displayed differences in lipid species and fatty acid saturation
between non-steatotic and steatotic tissue. Principal Component Analysis of the MSI data allowed identifying specific lipid
profiles. Lipid ion images were referenced to histological annotations, enabling accurate molecular-based examination of
the tissue section linking spatial, molecular, and structural information which revealed unique lipid metabolism in steatosis
(Figure 1). For example, ions 771.4 (PG 18:2_18:1) and 773.4
(PG 18:0_18:1) were predominant in the steatotic regions.
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Fig. 1. Molecular classification of liver tissue by principle component (PC) analysis of the MALDI-MSI data. a Projection of PC

loading delineates morphological regions, which referenced to histological annotations corresponding to non-steatotic (PC+3)
and (PC–3) region in the tissue. b Molecular intensity scaled loading spectrum of the PC function show unique molecular mass
profiles for each tissue region (for Abstract no ICFL7-0129).
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Conclusions: Combining MS imaging and bioinformatic
analysis in a systems biology approach provides molecularbased histological classification of the tissue leading to advanced understanding of localized lipid metabolism. Meanwhile, we demonstrate the potential of MSI as a complimentary tool to histological examination for NAFLD
diagnosis.
No conflict of interest.
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Impact of GWAS-Identified Common Variants on
Histopathological Features of NAFLD Patients
R. Gallego-Durán1, J. Ampuero1, J.A. Del Campo2,
H. Pastor-Ramírez1, A. Gil-Gómez1, M.T. Arias-Loste3, M.J. Pareja4,
J. Abad5, M.C. Rico1, M. García-Valdecasas1, I. Moreno6, J.L. Calleja5,
R. Andrade6, J. Crespo3, C. García-Monzón7, M. Romero-Gómez1

tivariate analysis (backward Wald logistic regression analysis), in order to avoid potential confounding factors, to identify features related to NASH and significant liver fibrosis.
Independent predictor variables for NASH were male gender
[OR 3.02 (95% CI 1.02–6.79); p = 0.006]; diabetes mellitus
[OR 5.70 (95% CI 2.14–15.21); p = 0.001] and bear GG genotype from IZUMO1 gene [OR 2.62 (95% CI 1.02–6.76; p =
0.046] and GG genotype from PNPLA3 gene [OR 4.16 (95%
CI 1.68–10.28); p = 0.002]. Area under receiver operating
curve (AUROC) obtained for NASH prediction was 0.79
[95% CI 0.71–0.86].
Likewise, age at liver biopsy [OR 1.07 (95% CI 1.03–1.11);
p = 0.001], ALT [OR 1.02 (95% CI 1.01–1.03); p = 0.006], insulin levels [OR 1.10 (95% CI 1.04–1.17); p = 0.001] and being
carrier of GG genotype from IZUMO1 gene [OR 3.10 (95% CI
1.07–8.94); p = 0.037] were found independently associated to
significant fibrosis development. AUROC achieved for significant fibrosis prediction was 0.88 [95% CI 0.83–0.94].
Conclusions: Influence of both genetic variants, located on
IZUMO1 and PNPLA3 genes, were closely related to NAFLD
severity, and could be useful as an effective tool for screening
and detection of patients suffering from advanced disease stages.
No conflict of interest.
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Background and Aims: Due to considerable interindividual variation in NAFLD development and progression, in recent
years several GWAS studies have been performed to determine
genetic influence on this disease. The main aim of this study
was to evaluate the impact of certain single nucleotide polymorphisms (SNPs) on histopathological features in a cohort of
Spanish patients.
Methods: Cross-sectional and multicentre study including
225 biopsy-diagnosed NAFLD patients. After literature search,
four SNPs from candidate genes were selected from GWAS
(rs738409 from PNPLA3, rs58542926 from TM6SF2, rs2645424
from FDFT1 and rs838145 from IZUMO1) with potential clinical relevance on NAFLD. Clinical, epidemiological and analytical data were recorded. These SNPs were genotyped by allelic discrimination using Taqman probe (Applied Byosistems,
Spain). Histological assessment was performed using Kleiner
score, calculating lobular inflammation, ballooning and steatosis degree. Statistical analysis was performed using SPSS 22.0
software.
Results: It was performed univariate analyses by NASH
and significant fibrosis (F2-F4) presence. Independent variables with significance p ≤ 0.05 were introduced in the mul-
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Role of Epigenetic Factors in Non-Alcoholic
Steatohepatitis Development
R. Gallego-Durán1, J.A. Del Campo2, H. Pastor1, J. Ampuero1,
M. García-Valdecasas1, M.J. Pareja3, R. Millán1, M.C. Rico1, A. Rojas4,
M. Romero-Gómez1
1Instituto

de Biomedicina de Sevilla-Hospital Virgen del RocíoCIBERehd, Translational Research in Hepatic and Digestive
Diseases, Seville, Spain; 2Valme University Hospital & CIBERehd,
Digestive Diseases, Sevilla, Spain; 3Huelva Hospital Complex,
Pathological anatomy Unit, Huelva, Spain; 4Centro Andaluz de
Biología Molecular y Medicina Regenerativa CABIMER, Pancreas
and Liver Development and Disease, Sevilla, Spain

Background and Aims: To evaluate micro-RNAs influence
in non-alcoholic steatohepatitis (NASH) development.
Methods: Total RNA was isolated from frozen hepatic tissue (miRvana miRNA isolation kit, Life Technologies, USA) in
10 NASH and 10 simple steatosis patients. RNA Integrity Number (RIN) was measured by electrophoresis as quality control.
Subjects presenting a RIN <5 were not suitable for analysis.
miRNA profile was assessed using the 84-miRNA miScript
PCR Array (Qiagen, USA). Independent validation was performed in liver biopsy (n = 20) and plasma samples (n = 40, 20
NASH and 20 simple steatosis) by RT-PCR. Two SNPs were
genotyped: PNPLA3 rs738409 and TM6SF2 rs58542926 by
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Taqman assay (Applied Byosistems, Spain). Liver histology was
evaluated by Kleiner score. Statistical analysis was performed
by SSPSv22.
Results: In screening, two miRNAs were found over-expressed in NASH vs. simple steatosis: a) miR-200b (fold induction 2.80); b) miR-224(fold induction 3.08).
In liver tissue (n = 16), 100%(8/8) of patients with miR-200b
upregulated presented NASH (5.91 + 8.70) vs. 0%(0/8) with
miR-200b inhibited (–2.53 + 0.61; p = 0.0001). miR-200b induction was associated with ballooning (62.5%(5/8) vs. 0%(0/8);
p = 0.026). 100%(5/5) of patients with miR-224 upregulated
presented NASH (3.95 + 2.05) vs. 9%(1/11) with miR-224 inhibited (–3.46 + 1.87); p < 0.0001. Over-expression of miR-224
was associated with NAS Score >4 (60%(3/5) vs. 0%(0/11); p =
0.018), steatosis presence (100%(5/5) vs. 27%(3/11); p = 0.026)
and portal inflammation (60%(3/5) vs. 0%(0/11); p = 0.018).
In plasma (n = 22), miR-200b induction was associated with
NASH (91.7%(11/12) vs. 50%(5/10); p = 0.05) and ballooning
(66.7% (8/12) vs. 10% (1/10); p = 0.011) in patients with miR200b inhibited. miR-224 was found upregulated in 100%(9/9)
of NASH patients. In patients protected from NASH development, such as non-GG PNPLA3 carriers, miR-224 induction
was detected in 6/9 NASH vs. 0/7 with simple steatosis; p < 0.01;
also in patients bearing TM6SF2 CC genotype, miR-224 induction was observed in 7/9 of NASH vs. 0/6 with simple steatosis;
p = 0.007.
Conclusions: miRNA profile analysis associated to hepatic
dysfunction has identified two candidates, miR-200b and miR224, overexpressed in NASH at intrahepatic level and circulating in plasma. miR-224 expression seems to regulate NASH
progression in patients bearing protective genotypes, as nonGG PNPLA3 and CC TM6SF2. These miRNAs could constitute
potential biomarkers or novel therapeutic targets based on its
marked epigenetic effect.
No conflict of interest.
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Fibroscan-Based Score to Identify Patients with
Non-Alcoholic Steatohepatitis: Development in a
Multi-Centric British Cohort and Validated in French
and American Cohorts
M. Sasso1, S. Harrison2, P. Eddowes3, Q. Anstee4, I. Guha5,
E. Tsochatzis6, J. Cobbold7, M. Allison8, C. Fournier9, M. Véronique1,
K. Roberts10, A. Paredes10, K. Cebe11, V. Paradis12, B. Pierre12,
V. de Ledinghen13, P. Newsome3
1Echosens,
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upon Tyne, United Kingdom; 5University of Nottingham and
Nottingham University Hospitals, NIHR Nottingham Digestive
Diseases Biomedical Research Unit, Nottingham, United
Kingdom; 6Royal Free Hospital and UCL, UCL Institute for
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University Hospitals NHS Foundation Trust, Oxford, United
Kingdom; 8Cambridge University Hospitals NHS Foundation
Trust, Department of Medicine- Cambridge Biomedical Research
Center-, Cambridge, United Kingdom; 9Echosens, Medical Affairs,
Paris, France; 10San Antonio Military Medical Center, Department
of Internal Medicine- Gastroenterology and Hepatology Service,
San Antonio, USA; 11San Antonio Military Medical Center,
Department of Pathology, San Antonio, USA; 12Hôpital BeaujonAPHP, Department of Pathology, Clichy, France; 13Hôpital HautLévêque- Centre Hospitalo-Universitaire de Bordeaux, Centre
d’Investigation de la Fibrose hépatique, Pessac, France

Background and Aims: Echosens has developed a score
based on Fibroscan liver stiffness measurement (LSM) and
controlled attenuation parameter (CAP) to diagnose NASH.
This study aims to present this score developed in a British
multi-centric cohort and show its performance in two external
validation cohorts.
Methods: Derivation cohort: Patients with suspected NASH
prospectively underwent FibroScan and liver biopsy (LB) at
seven British centres. LB were read in a blinded manner by two
expert pathologists. NASH was diagnosed using the FLIP algorithm. To develop the NASH score, the cohort was split randomly into training (80%) and validation (20%) sets. Only patient with body mass index (BMI) <40 kg/m2 were considered.
LSM and CAP were combined using statistical modeling. Score
performance was assessed using receiver operating curve analyses and was internally validated using bootstrap method.
French validation cohort: 43 NAFLD patients underwent FibroScan and LB (all read by the same pathologists) in a single
liver centre in France.
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Table 1. FibroScan-based (LSM & CAP) NASH score performance (for Abstract no ICFL7-0136)

Derivation Cohort
Training set
(N = 116)
NASH prevalence 59%

FibroScan-based
(LSM & CAP)
NASH score
performance

AUC = 0.84
[0.77–0.91]
C = 0.44
Se = 0.82
Sp = 0.73
PPV = 0.81
NPV = 0.74

External Validation Cohorts

Validation set
(N = 28)

Bootstrap validation
(N = l44)

French cohort
(N = 43)

American cohort
(N = l54)

57%

58% [50%–66%]

84%

16%

AUC = 0.88
[0.76–0.78]
C = 0.38
Se = 0.88
Sp = 0.75
PPV = 0.82
NPV = 0.82

AUC = 0.85
[0.79–0.91]
C = 0.46 [0.31–0.62]
Se = 0.80 [0.60–0.99]
Sp = 0.81 [0.63–1.00]
PPV = 0.86 [0.75–0.97]
PV = 0.74 [0.58–0.90]

AUC = 0.89
[0.75–1.00]
C = 0.29
Se = 0.97
Sp = 0.71
PPV = 0.95
NPV = 0.83

AUC = 0.85
[0.77–0.93]
C = 0.49
Se = 0.88
Sp = 0.72
PPV = 0.34
NPV = 0.97

AUC: area under the receiver operating curve (ROC).
Se: sensitivity, Sp: specificity, PPV: positive predictive value, NPV: negative predictive value, for the cut-off (C) maximizing
the Youden index.
Values between brackets [–] represent the 95th percentile confidence interval.

American validation cohort: Patients referred for a routine
colon cancer screening in a single center were screened for evidence of NAFLD using FibroScan®, LiverMultiScan® (magnetic resonance imaging proton density fat fraction (PDFF),
liver inflammation and fibrosis (LIF) score) and magnetic resonance elastography (MRE). Patients with PDFF ≥5% or LIF ≥2
or LSM ≥7kPa on FibroScan or ≥3kPa on MRE were recommended a LB, which were all read by a single expert pathologist.
Results: Derivation cohort: 144 patients with a median BMI of
32.9 [IQR = 6.9] kg/m2 and age of 54 [21] years. 58% were male
and 58% had NASH.

kg/m2

French cohort: 43 patients with a BMI of 30.0 [8.0]
and age of 53 [22] years. 67% were male and 84% had NASH.
American cohort: 443 patients were screened. 154 (35%) patients fulfilled the criteria and underwent a LB. They had a BMI
of 32.6 [6.1] kg/m2 and age of 57 [10] years. 64% were male and
16% of had NASH.
Performance of the NASH score is presented in the Table
below.
Conclusions: A novel score based a single FibroScan examination (LSM & CAP) has shown a good diagnostic performance for NASH in the derivation cohort. When applied to the
external validation cohorts it shows excellent sensitivity and
acceptable specificity.
No conflict of interest.
Disclosure Statement: Echosens contractor.
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Design and Rationale for a Real World Observational
Cohort of Patients with Nonalcoholic Fatty Liver
Disease: The Target-NASH Study
S. Barritt1, K. Cusi2, M. Fried1, S. Klein3, B. Tetri4, M. Vos5, A. Sanyal6
1University
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3Washington University, Medicine, St. Louis, USA; 4Saint
Louis University, Medicine, St. Louis, USA; 5Emory University,
Pediatrics, Atlanta, USA; 6Virginia Commonwealthy University,
Medicine, Richmond, USA
2University

Background and Aims: Nonalcoholic fatty liver disease is
highly prevalent in both children and adults in the industrialized world and can lead to cirrhosis, hepatocellular carcinoma
and end stage liver disease as well as type II diabetes and cardiovascular events. Current interventions for NAFLD are restricted to lifestyle modification and have found limited success. As such, pharmacologic therapies are in various stages of
development. While new drugs may show efficacy in highly
selected populations from phase II and III clinical trials, their
clinical effectiveness in real world populations will be unknown.
Methods: Target-NASH is a long term observational study
of pediatric and adult patients with NAFLD designed to address questions that go beyond registration trials. The aims of
the study are: 1) record the real world natural history of
NAFLD, 2) describe the real world clinical practice of diagno-
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sis and treatment of NAFLD, and 3) once pharmacologic
agents for the treatment of NAFLD are available, provide post
marketing data on clinical effectiveness and safety. A bio specimen repository is also included for translational studies. The
recruitment goal is 15,000 patients in the U.S., Europe and
Asia. Enrollment will take place at adult and pediatric sites
representing primary care, gastroenterology, hepatology and
endocrinology providers in academic and community settings. Enrolled patients have 3 years of retrospective clinical
data collected followed by prospective data capture of routine
clinical care over ≥5 years. Patient comorbidities, concomitant
medications, interventions for NAFLD, and disease progression will be assessed. Adverse outcomes, including cardiovascular and neoplastic complications, and those related to medications will be monitored.
Results: To date, 20 sites in the United States have enrolled
nearly 500 patients. Interim analyses will be conducted after the
first 1000 patients are enrolled.
Conclusions: Confirming the safety and effectiveness of
NAFLD interventions and establishing pragmatic methods of
assessing disease under real world conditions is paramount.
Target-NASH will establish a large, diverse registry of patients
across the full age range NAFLD at both academic and community practices that can be leveraged to improve management
and reduce morbidities and mortality in these patients.
No conflict of interest.
Disclosure Statement: The authors serve as advisors and
serve on the steering committee of Target NASH.

(12.5%), chronic hepatitis B (11.1%), NASH (9.7%), cryptogenic (2.8%), and schistosomiasis (1.4%). Six patients (8.3%)
had no evidence of any liver disease. Two patients (2.8%) did
not have this information in medical records. Among NASH
patients (n = 7), only one had cirrhosis. The other six subjects
had mild (n = 4) or moderate fibrosis (n = 2) in histological
analysis. Single nodule was present in 85.5% (59/69) of all
HCC patients. Sixty percent of the nodules measured <5 cm.
HCC size between 5 and10 cm, and >10 cm was found in 23.5%
and 16.2%, respectively. Portal hypertension syndrome
(esophagus/gastric varices, splenomegaly, low platelets) was
present in 35% of the subjects. HCC chemoembolization, before liver resection, was performed in eight patients (11%).
The majority of tumors presented features of typical HCC
(66/72; 91.6%), and 22 of them were moderately differentiated.
Five (6.9%) fibrolamelar HCC and one (1.4%) combined hepatocholangiocarcinoma were found. Microvascular invasion
were present at histopathological examination in 26.4% of the
samples.
Conclusions: These are the initial results in liver resection
for HCC in patients followed at a university hospital in the
Southeast of Brazil. Hepatic resection still playing an important
role in the surgical management of hepatocellular carcinoma,
particularly in those patients without underlying cirrhosis or
with well-preserved liver function.
No conflict of interest.
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Non-Alcoholic Fatty Liver Disease in Young Adults –
Epidemiologic Data from a Large Cohort
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Liver Surgery for Hepatocellular Carcinoma
(HCC) in Nonalcoholic Steatohepatitis (NASH):
A Single-Center Experience
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Preto Medical School-University of Sao Paulo, Internal
Medicine, Ribeirao Preto, Brazil; 2Ribeirao Preto Medical SchoolUniversity of Sao Paulo, Surgery and Anatomy, Ribeirao Preto,
Brazil

Background and Aims: Nonalcoholic steatohepatitis
(NASH) is a leading cause of chronic liver disease and HCC.
We present the experience of liver surgery in HCC patients at
a single Center from the Southeast of Brazil.
Methods: From March 2006 until November 2016, 72 patients were submitted to liver surgery for HCC at Ribeirao Preto Medical School-University of Sao Paulo, Brazil. NASH was
the etiology of liver disease in 9.7% (7/72) of the subjects.
Results: The mean age of HCC patients was 58 years (range
16–76 years), and 70.8% were male. The underlying etiology
of liver disease was chronic hepatitis C (51.4%), alcohol
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Medical center, Gastroenterology and Hepatology,
Rehovot, Israel; 2Hadassah Medical Center, Gastroenterology
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Background and Aims: In non-alcoholic fatty liver disease
(NAFLD), older age was recognized as an independent predictor of adverse outcomes, including, cardiovascular disease, extrahepatic malignancy, and complications of advanced liver
disease. The features of NAFLD diagnosed in young adults have
not been well characterized. We sought to characterize NAFLD
in a large cohort of young adults.
Methods: For the study, we included soldiers born after
1975 and who have been recruited after 2000. Cases of NAFLD
were diagnosed in those soldiers with a compatible ICD-9 code
and from ultrasound reports. We defined 2 control groups: 1Age-matched healthy participants. 2- Participants in whom ultrasound examination was performed and did not reveal fatty
liver (both 3:1 ratio with the study group). Epidemiologic, anthropometric, clinical and laboratory data was collected from
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the 3 groups. Patients with known chronic liver diseases or hepatitis B and C infection were excluded.
Results: The study group included 1,973 patients (59%
male, mean age 32). Compared with the control groups, cases
were mostly male. A higher proportion of them were born at
the former USSR and fewer were born in Israel, Western countries or Ethiopia. The NAFLD group was less likely to complete
12-year education or more, and a higher proportion of them
came from a lower socioeconomic background. At recruitment, patients tended to have a higher BMI and a lower medical profile (“less healthy”). NAFLD was associated with gallbladder stones, hypertension, dyslipidemia, and impaired fasting glucose or diabetes. Nevertheless, the rate of cardiovascular
diseases, stroke or cancer was low and not significantly different from the control groups.
Conclusions: NAFLD in young adults is associated with distinct baseline characteristics. These patients have a higher frequency of metabolic abnormalities including diabetes mellitus.
The rate of severe morbidity is low and not significantly different from control groups.
No conflict of interest.

scopic measures. It allows a semi-authomatic liver segmentation and then, on whole liver or on a single selected voxel,
measures proton density fat fraction (PDFF), a robust biomarker of hepatic steatosis and R2*, a surrogate for iron concentration. MRI results are compared with histopathology.
Results: Due to the limited number of patients till now enrolled, it is not possible, at the moment, to statistically evaluate
our results. Nevertheless preliminary data confirm the literature trend on this specific topic, with a good correspondence in
terms of liver fat and iron quantification between the double
MRI assessment (Dixon technique and spectroscopy) and histopathological results obtained by liver biopsy.
Conclusions: MRI dedicated protocols for quantification of
fat and iron hepatic overload show a good correlation with histophological results, with high potentialities for an accurate,
reproducible, panoramic and non-invasise evaluation of fatty
liver diseases. These preliminary and promising results as a
work in progress are intended to be confirmed on a wider population.
No conflict of interest.
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Qualitative and Quantitative Non-Invasive
Evaluation of Liver Fat and/or Iron Overload Using
Magnetic Resonance Imaging (MRI) Emerging
Techniques
B. Frittoli, L. Grazioli, R. Ambrosini, L. Romanini, M. Morone,
G. Mazza
Spedali Civili Brescia, Diagnostic Imaging Departement – 1°
Radiologia, Brescia, Italy

Background and Aims: Increasing prevalence and incidence of non-alcoholic fatty liver disease (NAFLD) and nonalcoholic-steatohepatitis (NASH) as a cause of chronic liver
diseases increases risk of evolution in liver fibrosis and cirrhosis. The correct diagnosis and clinical management of patients
with these conditions is based on an adequate and accurate
quantification and classification of disease. Currently liver biopsy is considered as the gold standard but the drawbacks of
this invasive technique are well known. The aim of the study is
to validate a specific emerging MRI technique to easily and non
invasively quantify fat and iron hepatic overload, without contrast medium administration.
Methods: This is a work-in-progress study and the purpose
is to enlist 50 patients with severe steatosis, after liver biopsy: at
the moment 13 patients have been enrolled. We use a specific
MRI protocol (“Liver Evaluation” -by Siemens, Erlangen, Germany) to identify and quantify fat and iron hepatic accumulation. This procedure is based on Dixon technique and spectro-
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TTC39B: HDL Gene with Implications for
Steatohepatitis
J. Hsieh1, M. Koseki2, M. Molusky1, K. McCabe1, A. Tall1
University, Medicine, New York, USA; 2Osaka
University Graduate School of Medicine, Division of Cardiology,
Osaka, Japan

1Columbia

Background and Aims: Liver X receptor (LXR) is a nuclear
hormone receptor that promotes cholesterol efflux pathways
involved in HDL production, but also stimulates hepatic lipid
synthesis leading to steatosis. Therefore it is of therapeutic interest for NAFLD and CVD to discover an approach that would
activate the cholesterol removal arm while inhibiting the lipogenic arm of LXR activity. TTC39B is a novel locus associated
with HDL-cholesterol in human GWAS. Using atherogenic
mouse models, we sought to uncover the link between TTC39B
and LXR.
Methods: Whole body, liver-specific and intestine-specific
knockouts of TTC39B were challenged with the high fat/high
cholesterol Western Type diet (WTD) or the inflammatory
high fat/high cholesterol/bile salt-containing Paigen diet.
Results: Whole body TTC39B knockout mice were protected from steatosis on both diets. Mice bred onto the low density
lipoprotein receptor-deficient background also exhibited a
protection from atherosclerosis. TTC39B knockout mice were
also markedly protected from Paigen diet-induced mortality.
Hepatic TTC39B deficiency was sufficient to confer the protection from steatohepatitis, with improvements in hepatocellular
ballooning, inflammatory cell infiltration, fibrosis and ductular
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reaction. This protection was associated with an upregulation
of certain LXR target genes commensurate with enhanced LXR
protein stability. Surprisingly, despite increased LXR protein,
lipogenic gene expression was decreased in TTC39B knockout
mice, with PNPLA3 as the most robustly downregulated gene.
These gene expression changes were associated with a hepatic
lipid profile that proportionally included more polyunsaturated fatty acid-containing phosphatidylcholine species. The decrease in lipogenic gene expression was also observed in acute
knockdown of TTC39B.
Conclusions: Inhibition of TTC39B presents a novel approach to selectively activate LXR as a treatment for CVD that
avoids steatosis. These studies in TTC39B knockout mice also
suggest that the hepatic synthesis of specific lipids has a great
impact on the development of NASH.
No conflict of interest.
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Portal Lymphadenopathy Predicts Lobular
Inflammation in NASH: A Pilot Study
S. Daher1, T. Khoury1, M. Nasser2, N. Lev Cohain3, M. Masarwa4,
R. oren1, R. Safadi4
1Hadassah-Hebrew University Medical Center, Institute of
Gastroenterology and Liver disease, Jerusalem, Israel; 2Hebrew
University Faculty of Medicine, Hebrew University-Hadassah
Medical School, Jerusaelm, Israel; 3Hadassah-Hebrew University
Medical Center, Radiology, Jerusalem, Israel; 4HadassahHebrew University Medical Center, Liver unit- Institute of
Gastroenterology and Liver disease, Jerusalem, Israel

Background and Aims: Non-alcoholic fatty liver disease
(NAFLD) emerged as the most common cause worldwide for
liver cirrhosis. The spectrum of NAFLD ranges from simple
steatosis to non-alcoholic steatohepatitis (NASH) with cirrhosis. Our aim was to evaluate possible correlation between the
radiological finding of peri-portal lymphadenopathy and the
pathologic stage of NAFLD/NASH.
Methods: A retrospective, single center study, included patients with biopsy proven NAFLD who had recent (within one
year) abdominal imaging by CT and/or MRI. All pathology
slides and imaging files were examined by a blinded senior radiologist & pathologist. Patients were divided into 3 NAFLD
Activity Score (NAS) severity groups: NAS0-2, NAS3-4 and
NAS >4.
Results: 50 patients fulfilled the inclusion criteria (60%
males), of which 10 (20%) had NAS0-2, 19 (38%) NAS3-4 and
21(42%) NAS >4. Mean ages were 47 ± 16 years (range15–74),
50 ± 10 (24–65) and 47 ± 14.5 (20–67), in the 3 NAS groups,
respectively (P = NS). While all 50 cases had NAFLD, none had
other etiology for liver disease or portal lymphadenopathy.
Portal lymphadenopathy on imaging studies significantly cor-
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related with NAS severity; as it was found in 40% ± 0.52, 32% ±
0.48 and 72% ± 0.46 of the 3 NAS groups, respectively (P = 0.04
and 0.005 when NAS >4 compared to milder NAS forms). Subgroup analysis revealed that correlation with NAS was derived
only from the component of lobular inflammation (P = 0.0001),
but not from steatosis or hepatocytes ballooning. The PPV and
NPV of lymphadenopathy for NAS >4 were 60% and 80%, respectively. Although portal lymphadenopathy didn’t correlate
with transaminase levels, it significantly correlated with thrombocytopenia <150,000 as a marker for disease severity (P =
0.05).
Conclusions: Portal lymphadenopathy predicts severity of
NAFLD, namely lobular inflammation. It’s presence may serve
as a novel radiological marker for NAFLD-NASH differentiation and disease progression.
No conflict of interest.
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Herbal Medicine Today: Clinical and Research Issues
T.A. Mohammed
Mak College Of Pharmacy, Pharmacology, Moinamoinabad Main
Road R.R Di, India

Background and Aims: This Abstract is made to demonstrate our indigenous medicines that are made by 1000 years
old Herbal & Ayurvedic medicines practicing field in the spectrum of finding remedies for Asthma, Tuberculosis, Cancer
and various other ailments.
Herbal medicine is the use of medicinal plants for prevention and treatment of diseases: it ranges from traditional and
popular medicines of every country to the use of standardized
and titrated herbal extracts. Generally cultural rootedness enduring and widespread use in a Traditional Medical System
may indicate safety, but not efficacy of treatments, especially
in herbal medicine where tradition is almost completely based
on remedies containing active principles at very low and ultra
low concentrations, or relying on magical-energetic principles.
In the age of globalization and of the so-called ‘plate world’,
assessing the ‘transferability’ of treatments between different
cultures is not a relevant goal for clinical research, while are the
assessment of efficacy and safety that should be based on the
regular patterns of mainstream clinical medicine.
Methods: To evaluate the efficacy, effectiveness and safety
of a traditional herbal remedy requires answers to some basic
questions: European medicinal plants from traditional uses to
scientific knowledge.
The other black box of herbal-based treatments is the lack
of definite and complete information about the composition
of extracts. Herbal derived remedies need a powerful and
deep assessment of their pharmacological qualities and safe-
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ty that actually can be realized by new biologic technologies
like pharmacogenomic, metabolomic and microarray mythology.
Results: The main advantage of PT is that they can deliver
evidence of effectiveness directly in clinical practice.
Conclusions: Herbal-derived remedies need a powerful and
deep assessment of their pharmacological qualities and safety
issues due to the large and growing use of natural-derived substances all over the world,
1. Which treatment should be studied?
2. Can it be studied following the patterns of modern science
protocols?
3. Is it scientifically correct to transfer a remedy directly in
another country?
4. Does already exist a conventional treatment safe and effective?
5. Is ethically correct to study that type of remedy?
No conflict of interest.
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The Limax Test – IV 13C-Methacetin Breath Testing –
Correlates to Histological Signs of Inflammation, But
Not to Simple Steatosis
E. de Buijzer1, J. Lock2, M. Stockmann3
1Humedics

2Universitätsklinik

GmbH, Medical, Berlin, Germany;
Würzburg, Klinik und Poliklinik für Allgemein– Viszeral– Gefäßund Kinderchirurgie, Würzburg, Germany; 3Evangelisches
Krankenhaus Paul Gerhardt Stift, Klinik für Allgemein– Viszeralund Gefäßchirurgie, Lutherstadt Wittenberg, Germany
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Background and Aims: The LiMAx test, a 13C-methecatin

breath test that uses intravenous administration of the substrate has demonstrated to be a valuable and reliable tool for
accurately measuring the functional capacity of the liver [Stockmann M et al. Ann Surg, 2009; 250:119–25]. The LiMAx test
has shown to correlate well with clinical scoring systems, like
the Child Pugh score and MELD score [Malinowski M et al. Dig
Dis Sci 2014 Dec;59(12):2983–91], while avoiding the pitfalls.
We have analyzed the correlation of the LiMAx test to histological scoring for steatosis degree and scoring for signs of
(peri)portal inflammation according to Desmet and Scheuer
[Desmet VJ et al. Hepatology 1994;19:1513–20] in specimens
of patients that underwent liver surgery or liver transplantation.
Methods: The LiMAx test is a breath test that measures CYP1A2 activity after intravenous dosing of 13C-methacetin. The
LiMAx test is manufactured and marketed by Humedics
GmbH.
246 patients who underwent surgical resection or transplantation in the University Clinic Berlin Charité were included in
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Fig. 2. LiMAx vs. steatosis percentage (for Abstract no ICFL7-
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Table 1. (for Abstract no ICFL7-0155)

Comparison of (peri)portal
inflammation score

p value
(unpaired t-test)

0 vs. 2
0 vs. 3
0 vs. 4
1 vs. 2
1 vs. 3
1 vs. 4
2 vs. 3

0.0040
0.0001
0.0003
0.0213
0.0001
0.0067
0.0261
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a study. Exclusion criteria were acute on chronic liver disease
and acute manifestations of complications of liver disease.
Histological analysis was performed by 2 independent pathologists on the liver specimen available after liver resection
or explantation. The samples were scored for (peri)portal inflammation according to Desmet and Scheuer and the steatosis
percentage were determined.
Results: peri)portal inflammation according to Desmet
and Scheuer (figure 1) showed statistically significant correlation to the LiMAx test values (table 1). However, steatosis
percentage did not show any correlation to the LiMAx value
(figure 2).
Conclusions: The LiMAx test correlates to histological signs
of inflammation, but not to simple steatosis.
No conflict of interest.
Disclosure Statement: Erwin de Buijzer is managing director and shareholder of Humedics GmbH. Humedics GmbH is
manufacturer of the LiMAx test.

total-C, LDL-C and increased HDL-C), insulin-sensitivity and
glucose homeostasis (notably further decrease in HbA1c in diabetics), and inflammation/fibrosis markers. In all clinical trials, Ela was safe and well tolerated without causing serious adverse effects. Overall, Ela has an ideal efficacy: safety profile to
improve liver histology and outcomes while also providing a
benefit on cardiovascular risk. Ela is presently in a phase 3
trial, RESOLVE-IT, which is recruiting approximately 2000
patients with NASH and fibrosis (NAS ≥4 and F2-F3) at over
250 centers worldwide. An interim analysis on the first ~1000
patients after 72 weeks will support approval by FDA and EMA
based on efficacy on a histological primary end-point.
Document not received.
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Elafibranor, a Liver Targeted PPAR Alpha/Delta
Aganist for Global Management of NASH
S. Megnien1, A.J. Sanyal2, S.A. Harrison3, D.W. Hum1, P. Bedossa4,
A. Roudot1, R. Walczak1, R. Hanf1, B. Staels5, V. Ratziu6
Loos, France; 2Virginia Commonwealth University,
Richmond, VA, United States; 3Pinnacle Clinical Research, San
Antonio, TX, United States; 4Department of Pathology, Hopital
Beaujon, Paris, France; 5Institut Pasteur de Lille, Lille, France;
6Hopital Pitie Salpetrière, Paris, France
1GENFIT,

Introduction: Elafibranor (Ela) is in phase 3 development

for NASH. In Phase 2a trials in patients with metabolic disease,
Ela demonstrated beneficial effects on inflammation, liver enzymes, metabolic parameters, and insulin sensitivity (as demonstrated in a two-step hyperinsulinemic-euglycemic insulin
clamp study; Cariou et al.). Subsequently, a randomized, placebo controlled phase 2b trial (GOLDEN-505) demonstrated
efficacy of a 1-year treatment with Ela at 120 mg/d on the resolution of NASH without worsening of fibrosis in non-diabetic and diabetic patients (Ratziu et al.). This effect was seen
mainly as an improvement in hepatocyte ballooning and lobular inflammation, two histopathological lesions associated
with fibrosis evolution in NASH. Accordingly, most patients
who resolved NASH under Ela treatment also had a significant
reduction of liver fibrosis. Histological improvement was associated with improvement in hepatic serum markers (ALT,
AST, GGT and ALP) and non-invasive scores of NASH and
fibrosis. Confirming previous results in patients with metabolic disorders (Cariou et al.), GOLDEN-505 showed an improvement of the cardiometabolic risk profile with concomitant improvement of plasma lipids (reduction of triglycerides,
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A New Non-Invasive Diagnostic Score to Monitor
Change in Disease Activity and Predict Fibrosis
Evolution in Patients with NASH
S.A. Harrison1, E. Praca2, J. Brozek2, G. Cordonnier2, F. Ben Sudrik2,
A. Roudot2, P. Bedossa3, V. Ratziu4, Q.M. Anstee5, S. Francque6,
B. Staels7, D.W. Hum2, S. Megnien2, P. Chaumat2, R. Hanf2,
A.J. Sanyal8
1Pinnacle

Clinical Research, San Antonio, TX, United States;
Loos, France; 3Department of Pathology, Hopital
Beaujon, Paris, France; 4Hopital Pitie Salpetrière, Paris, France;
5Institute of Cellular Medicine, Faculty of Medical Sciences,
Newcastle University, Newcastle upon Tyne. United Kingdom;
6Antwerp University, Antwerp, Belgium; 7Institut Pasteur de Lille,
Lille, France; 8Virginia Commonwealth University, Richmond, VA,
United States
2GENFIT,

Introduction: There are urgent needs for new non-invasive
methods for diagnosis of NASH and to monitor disease evolution. We describe the diagnostic performances of a new algorithm including four circulating markers and assess its value to
monitor disease evolution.
Methods: miRNAs were measured in serum samples collected at inclusion of NASH patients (NAS ≥3; N = 238) in
GOLDEN-505. A logistic regression approach was used to generate the best algorithm for identification of patients to be treated (TBT = NAS ≥4; F ≥2, N = 104). After ROC analysis, the
correlations of non-invasive score (NIS) with histological
scores (NAS; Activity Index-AI= Inflammation + ballooning;
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Table 1. (for Abstract no ICFL7-0157)
Patient
population
Al

All
NAS ≥4, F ≥2
Steatosis All
NAS ≥4, F ≥2
Fibrosis All
NAS ≥4, F ≥2

E- Poster Viewing

Change in histological scores
△ ≤ –1

△=0

△≥1

–0.07±0.02
–0.11±0.03
–0.12±0.03
–0.15±0.04
–0.04±0.02
–0.07±0.02

–0.02±0.02
–0.05±0.04
+0.01±0.02
–0.04±0.03
–0.04±0.02
–0.09±0.05

+0.14±0.04
+0.09±0.05
+0.01±0.03
–0.03±0.04
+0.05±0.04
–0.03±0.06

p value

<0.0001
<0.05
<0.001
0.07
<0.01
NS
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The Relationship Between the Risk of Fatty Liver and
B Vitamins Deficiencies in Iranian Adults
F. Berahmandpour1, K. Bagheri Miab2
1Bagheri

steatosis, fibrosis score) at inclusion were examined. Using the
second liver biopsy and corresponding samples collected one
year later, we examined whether changes vs. baseline (ΔNIS)
are correlated to changes of histological scores. Results are expressed as mean±SEM. Statistical analyses were performed using Kruskal-Wallice test and Dunn’s test.
Results: Compared to the previous algorithm obtained with
miRNAs measured in plasma, we identified a simplified algorithm with 4 independent variables: miR34a + YKL-40 +
HbA1c + A2M and comparable diagnostic performances: AUROC = 0.82, Sensitivity = 73%, Specificity = 78%, Positive Predictive Value = 72%, Negative Predictive Value = 79%. NIS increased with NAS (0.35 ± 0.04, NAS = 3 vs. 0.58 ± 0.04, NAS =
7, p < 0.01), AI (0.34 ± 0.02, AI = 2 vs. 0.74 ± 0.01, AI = 5, p <
0.01) and fibrosis score (0.24 ± 0.02, F = 0 vs. 0.66 ± 0.03, F = 3,
p < 0.001). but not with steatosis (0.39 ± 0.04 for S = 1 vs. 0.47 ±
0.2 for S = 3, NS). After 1 year, ΔNIS correlated with histological evolutions (table):
In NAS ≥4; F ≥2 at inclusion, patients who improved fibrosis after 1 year had significantly lower NIS at baseline than patients who worsened fibrosis.
Conclusion: This study reports a new algorithm for identification of to-be-treated NASH patients. It could identify patient at risk of fibrosis evolution and could be used to monitor
disease evolution in NASH patients with or without treatment.
Cross validation in other longitudinal cohorts is warranted.
Document not received.
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Background and Aims: Fatty liver is a dangers disease
worldwide. The fatty liver is related to many chronic diseases
such as cardiovascular diseases and Hyperglycemia and hyperinsulinemia. Also studies show that fatty liver is associated with
some nutrition deficiencies such as water and fat soluble vitamin deficiencies.
Nutritionists argue that lifestyle modification and promoting nutrition are two key points to improve fatty liver. The aim
of study is to survey relationship between the risk of fatty liver
and vitamin B deficiencies among Iranian adults.
Methods: The study was a cross sectional study. The participants were 189 (149 female, 40 male) who lived in Tehran/
Iran. The sampling method was random sampling. The age of
participants was 16–80. MRA (Magnetic Resonance Analyzer)
was the assessment method to detect persons with risk of fatty
liver.
Results: The results show that 58% of participants are the
risk of fatty liver and 9% of them exactly have fatty liver disease.
The liver disorder cause Low energy metabolism and low protein metabolism in 6 percent participants with fatty liver.
B vitamin deficiencies are very high prevalence in participants with risk of fatty liver. 41.7 percent of participants with
liver disorder have vitamin B1 deficiency. 38.5 percent of participants with risk of fatty liver have vitamin B2 deficiency. 30.7
percent of them have vitamin B3 deficiency. 29.1 percent of
participants with risk of fatty liver have vitamin B6 deficiency.
Food recall survey show that refined carbohydrate consumption is the most reason which is related to vitamin B deficiencies among participants with risk of fatty liver.
Conclusions: In conclusion, high refined carbohydrate consumption in long time can be related to fatty liver and Vitamin
B deficiencies. Therefore, nutritionists and dietitians recommend that high fiber diet, whole bread and brown rice in diet
can be as anti fatty liver compounds. In fact, high fiber diet include high B vitamins and the high level of B vitamins in body
can fight fatty liver.
No conflict of interest.
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Fatty Live: The Role of Family Physician

Role of Hepatic STAMP2 in NAFLD

B. Bisharat

J. Mi Ha1, H. Sang Young2, J. Jin Sook1

Nazareth, Israel

1Dong-A

Background and Aims: Worldwide obesity has doubled
during the last 35 years. 65% of the world’s population lives in
countries where overweight and obesity kills more people than
underweight. Obesity overweight and unhealthy diet are an important adaptable risk factor for many chronic diseases like fatty liver and are the fifth leading cause of global deaths.
The presentation will emphasize the family physician (FP)
impact on the epidemic of fatty liver in the Arab community
and the need to influence the increasing trend of occurrence.
Methods: The characteristics of the discipline FP is to develop a person-centred approach, orientated to the individual,
his/her family, and their community. Also has a unique consultation process, which establishes a relationship over time,
through effective communication between doctor and patient
and can be responsible for the provision of longitudinal continuity of care as determined by the needs of the patient.
Results: We can easily say that FP can manage illness which
presents in an undifferentiated way at an early stage in its development, which may require urgent intervention, also promotes health and well being both by appropriate and effective
intervention.
Conclusions: According to Hippocratic Oath “I will prevent
disease whenever I can, for prevention is preferable to cure…”.
The role of the FP can lead to the idea of FP as a leader, who can
change habits of the patients and leading them towards healthy
life style and eating habits not only provide cure.
Fatty liver in the Arab World, needs more attention and intervention. The presentation will lighten the role of the FP and
FP role as a leader and a role model in the Arab Culture – collective culture. The most promising intervintion for fatty liver
disease is an healthy life style, weight loss which can certainly
be led by the FP who is taking responsibility to engage the
hearts and minds of his community to adapt healthy life style
as a strong culture in their life preventing fatty liver would be
one result of this leadership competance of the F.P.
No conflict of interest.
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University College of Medicine, Pathology, Busan,
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Background and Aims: The pathogenesis of NAFLD remains incomplete, although employment of animal models has
proposed the ‘‘two-hit’’hypothesis for the pathogenesis of
NAFLD, and this hypothesis has recently replaced by more
complex model. The roles of STAMP2 in metabolism have been
studied from adipose tissue and little data exist concerning the
role of STAMP2 in the liver, which is a metabolically central
target. We investigated the role of STAMP2 is involved in nonalcoholic fatty liver disease (NAFLD) pathogenesis, especially
NAS.
Methods: We examined our hypothesis using human NAS/
NASH patient liver biopsy samples and a high-fat diet (HFD)induced NAFLD mouse model. The molecular mechanism underlying hepatic STAMP2-mediated lipid imbalance was explored using an oleic acid (OA)-induced NAFLD in vitro model.
Results: The expressions of STAMP2 protein were reduced
in the livers obtained from NAS/NASH patients of which in
NASH, less reduced, and HFD-induced NAFLD (NAS) mice.
In vivo knockdown of hepatic STAMP2 by siRNA accelerated
hepatic steatosis and insulin resistance in mice fed a HFD. Conversely, the delivery of adenoviral STAMP2 (Ad-STAMP2) improved hepatic steatosis in HFD-induced NAFLD (NAS) mice.
The expression of lipogenic or adipogenic factors was increased
in both in vitro and in vivo NAFLD models but was reversed
by Ad-STAMP2. Adenoviral overexpression of STAMP2 improved insulin resistance in the HFD-induced NAFLD mice. In
vivo and in vitro assays demonstrated that STAMP2 modulates
insulin sensitivity and glucose metabolism and that STAMP2
counteracts OA-induced insulin resistance by modulating insulin receptor substrate-1 stability.
Conclusions: This study represented that hepatic STAMP2
plays a pivotal role in preventing HFD-induced NAFLD and
that STAMP2 overexpression improves hepatic steatosis and
insulin resistance in NAFLD. These findings indicate that
STAMP2 may play a role of a suitable target for interventions
targeting NAFLD.
No conflict of interest.
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The Influence of Non-Alcoholic Fatty Liver Disease
on the Structural-Functional State of the Heart
N. Virstyuk1, I. Vakalyuk1, V. Kazmiruk2

Hepatic Overexpression of Chemerin Attenuates
Inflammation and Fibrosis in Murine Non-Alcoholic
Steatohepatitis

1Ivano-Frankivsk

C. Buechler, P. Rebekka, H. Elisabeth, R.F. Lisa

National Medical University, Internal Medicine,
Ivano-Frankivsk, Ukraine; 2Medical and Diagnostic Center of St.
Luke, Internal Medicine, Ivano-Frankivsk, Ukraine

University Hospital Regensburg, Internal Medicine I,
Regensburg, Germany

Background and Aims: The aim was to identify and assess
the relationship between fibrotic changes of liver and structural-functional state of the heart in patients with stable coronary
heart disease (CHD) combined with non-alcoholic fatty liver
disease (NAFLD).
Methods: 300 patients (pts) with stable CHD, who have had
an acute coronary syndrome more than 3 months ago were observed: 160 pts without NAFLD (Group I); 140 pts with NAFLD
(Group II). Group II was dіvided depending on the stage of
NAFLD: Group IIA – with non-alcoholic steatosis (n = 89);
Group IIB – with non-alcoholic steatohepatitis (NASH) (n =
51). General clinical examination, ECG, EchoCG, coronary angiography, liver elastography, serum lipids profile, AST, ALT,
type IV collagen levels were conducted.
Results: Changes of the structural-functional state of the
heart were more pronounced in the case of NAFLD: left ventricle (LV) mass index in Group IIA was higher on 13.5% vs.
Group I (p < 0.001); in Group IIB – on 63.2% vs. Group I (p <
0.001) and on 43.8% vs. Group IIA (p < 0.002). In pts with nonalcoholic steatosis correlation relationships between triglycerides levels and LV mass index (r = +0.56; p = 0.001); low-density lipoprotein levels and LV mass index (r = +0.54; p = 0.002);
type IV collagen levels and LV mass index (r = +0.58; p = 0.002);
shear wave velocity and LV mass index (r = +0.37; p = 0.002);
shear wave velocity and type IV collagen levels (r = +0.39; p =
0.020); shear wave velocity and natriuretic peptide (r = +0.28;
p = 0.065) were revealed. In pts with NASH correlation relationships between triglycerides levels and LV mass index (r =
+0.75; p = 0.001); low-density lipoprotein levels and LV mass
index (r = +0.73; p = 0.001); AST and LV mass index (r = +0.63;
p = 0.005); ALT and LV mass index (r = +0.62; p = 0.002); type
IV collagen levels and LV mass index (r = +0.76; p = 0.001);
shear wave velocity and LV mass index (r = +0.69; p = 0.001);
shear wave velocity and type IV collagen levels (r = +0.83; p =
0.001); shear wave velocity and natriuretic peptide (r = +0.59;
p = 0.003) were revealed.
Conclusions: NASH has more adverse effects on the development of structural-functional heart disorders than non-alcoholic steatosis. Impact on the course of NAFLD can be one of
the components of the CHD treatment.
No conflict of interest.

Background and Aims: Non-alcoholic liver disease
(NAFLD) is one of the main rising chronical diseases in the
western affluent society. The pathophysiology of NAFLD is
closely linked to obesity and mainly results from excessive triglyceride storage in the liver. Inflammation of the fatty liver is
the hallmark of non-alcoholic steatohepatitis (NASH), a progressive form of NAFLD, with very limited pharmacological
therapy options to date.
The chemokine chemerin is mainly expressed in hepatocytes and adipocytes. In human NAFLD chemerin mRNA levels are negatively associated with the hepatic fibrosis- and inflammation scores. Aim of this study was to investigate the
potential hepatoprotective properties of hepatic chemerinoverexpression in a rodent NASH-model.
Methods: Eight week old C57BL/6J mice were intraperitoneally injected with adenoassociated virus 8 (AAV8) with a chimeric promoter to achieve liver-specific expression of the fulllength chemerin protein. As a control, C57BL/6J mice were injected with AAV8 virus containing the empty transfer vector.
Steatohepatitis was induced by feeding a methionine- and choline-deficient diet for two weeks. Hepatic mRNA and protein
expression of inflammatory and fibrotic markers was analyzed
by qRT-PCR and western blotting, respectively. Systemic
chemerin, adiponectin, glucose and insulin levels and hepatic
triglyceride content were determined by ELISA and colorimetric assays.
Results: Hepatic and systemic chemerin levels increased
more than twofold in comparison to control animals, suggesting that protein produced in the liver contributes to circulating
levels. Hepatic triglyceride concentrations were not changed by
this intervention. The hepatic mRNA expression levels of inflammatory markers such as tumor necrosis factor alpha or
F4/80 were significantly reduced in chemerin-overexpressing
mice compared to the control group. Furthermore, hepatic
mRNA expression of fibrotic marker genes like transforming
growth factor beta and alpha smooth muscle actin was significantly decreased in the chemerin overexpressing mice. No differences between the two experimental groups were observed
for systemic levels of insulin, glucose or the hepatoprotective
adipokine adiponectin.
Conclusions: Our study demonstrates anti-inflammatory
and hepatoprotective effects of chemerin.
No conflict of interest.
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Combination of Long Term N-Acetylcysteine
and Ursodeoxycolic Acid in NASH: A Multicenter
Randomized Control Trial

NASH. Further studies of this combination therapy are warranted to assess its potential efficacy.
No conflict of interest.
Disclosure Statement: Zambon Laboratorios Farmaceuticos.
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LIM-07, São Paulo, Brazil; 2Medicine School of Federal University
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Background and Aims: There is no proven pharmacological therapy for the treatment NASH. The study aimed to evaluate the efficacy of N-acetylcysteine (NAC) in combination with
metformin (MTF) and/or Ursodeoxycholic acid (UDCA) in
improving the biochemical and histological parameters after 12
months of treatment.
Methods: It was a multicenter randomized controlled trial
of patients with biopsy-proven NASH. They were randomized
into: G1 (n = 26) NAC (1.2 g) + URSO (15 mg/kg) + metformin (850–1500 mg/day); G2 (n = 13): URSO (20 mg/kg) +
metformin (850–1500 mg/day); G3 (n = 14): NAC ( 1.2 g) +
metformin (850–1500 mg/day) each day for 48 weeks. Clinical
and laboratory evaluations were performed each 2 months
and liver biopsies were done after 12 months. Data from the
groups given the different treatment of the association of
URSO, metformin and NAC were compared using non parametric test.
Results: A total of 53 patients were studied; 17 (32.1%) were
males; median age (Mn) 54 years (IQR = 15; 21–71 years). In
intention-to treat analysis, there was an important percentage
of non-progression disease in relation to the results of the biopsies. The G1 presented an improvement in the steatosis and
inflammation grade of 20%, whereas in the hepatocellular ballooning and in the fibrosis stage of 30%. In G2 non-progression
in steatosis, inflammation grade, hepatocellular ballooning and
fibrosis stage were: 60%, 25%, 50% and 0% respectively. In G3
the results were 16.7%, 33.3%, 16.7% and 50%. Intragroup analysis showed an improvement in GGT values for the G1 group:
Mn = 57 to 28.5 U/L, p = 0.008, for the G2 group: 137 U/L to
61 U/L, p = 0.012, while in the G3 group was not significant.
The analysis between groups after treatment showed a difference between the GGT variations being significant (p = 0.05),
finding in the post hoc analysis that the URSO + metformin
group was the one that decreased the most. A significant difference was finding in the analysis between three groups in the
glycemia variable (p = 0.044); in post-hoc test URSO + NAC+
metformin versus URSO+metformin (p = 0.022). Serum ferritin decreased in all treatment groups without statistical significance.
Conclusions: This multicenter study showed that the association of NAC + URSO + Metformin improved histological
variables, GGT, ferritin and glycemic levels in patients with
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Influence of UCP3 Gene Polimorphisms on Metabolic
Syndrome and Cardiovascular Risk in Patients with
in Non-Alcoholic Fatty Liver Disease
C. Oliveira1, K.S. Toda2, J.T. Stefano2, F.B.G. Costa2, A.M. Cavaleiro3,
D.F. Mazo2, F.J. Carrilho2, M.L. Correa-Giannella3
1University

of São Paulo School of Medicine, Gastroenterology
LIM-07, São Paulo, Brazil; 2University of São Paulo School of
Medicine, Gastroenterology LIM-07, São Paulo, Brazil; 3University
of São Paulo School of Medicine, Laboratory for Cellular and
Molecular Endocrinology LIM-25, São Paulo, Brazil

Background and Aims: The uncoupling protein 3 (UCP3)
gene region has been associated with energy metabolism and
metabolic traits, as body mass index (BMI) changes and diabetes. The authors aimed to evaluate the possible association between UCP3 gene polymorphisms with NAFLD, metabolic
syndrome (MS), and cardiovascular disease (CVD) risk.
Methods: 239 patients with NAFLD was recruited in a cross
sectional study. 161 patients already had liver biopsy and were
tested for three non-synonymous single nucleotide polymorphisms (SNPs) in the UCP3 gene rs11235972, rs3781907 and
rs1726745 by the TaqMan method. Anthropometric, clinical
and laboratorial data were registered. Odds ratios (OR) with its
95% confidence intervals (CI) were computed for the minor allele of each SNP in a codominant or recessive model. A value
of p ≤ 0.02 was considered as significant for genotype-related
comparisons.
Results: NASH patients (n = 135) had the mean age of 56 ±
9.3, 54%, was female and MS was present in 84.9%. Besides,
NASH patients had higher BMI (p = 0.01) and insulin levels
(p = 0.02), as well as a higher frequency of diabetes (p = 0.03)
than NAFL patients. The T allele of rs1726745 showed association with lower occurrence of MS (OR = 0.25, 95% CI: 0.08–
0.75, p = 0.01) and lower values of aspartate amino transferase
(AST) (CC = 50.18 ± 4.96 vs. XT = 31.14 ± 3.48, p = 0.0008),
alanine amino transferase (ALT) (CC = 72.98 ± 7.29 vs. XT =
44.43 ± 6.48, p < 0.0001) and triglycerides (TG) (CC = 214.12 ±
16.99 vs. XT = 160.24 ± 12.05, p = 0.01). In in the other hand,
the rs3781907 and rs1125972 polymorphisms were associated
with lower values of gamma glutamyl transferase (GGT) (AA =
90.67 ± 9.00 vs. XG = 56.98 ± 11.00, p = 0.003 and GG = 85.47 ±
8.30 vs. XA = 56.54 ± 13.41, p = 0.005, respectively), although,
no association was found with the presence or absence of MS.
No association was found between genotype frequencies of

1st International Conference on Fatty
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UCP3 polymorphisms to predict NAFL or NASH in liver biopsy.
Conclusions: The rs1726745 UCP3 gene polymorphism
was associated with lower occurrence of MS and lower values
of AST, ALT and TG. The rs3781907 and rs11235972 UCP3
gene polymorphisms may not be important determinants of
MS in NAFLD patients, but showed association with lower values of GGT. These factors may contribute to reducing CVD risk
in this population, but further research is necessary.
No conflict of interest.

Lean NASH had a higher caloric and lipid intake than overweight and obese NASH, however this was not associated with
a specific gut microbiome composition.
Conclusions: Our data show that lean NASH patients have
a specific microbiome composition compared to their overweight/obese counterparts and healthy subjects. A fibrosis
score higher or equal than 2 but no single macronutrients intake was associated with fecal gut microbiome composition.
No conflict of interest.
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The Gut Microbiome of Lean Patients with
Non-Alcoholic Steatohepatitis: Comparison with
Overweight/Obese Counterparts and Healthy
Subjects, Correlation with Dietary Intake and Liver
Histology
C. Oliveira1, S.M.B. Duarte1, J.T. Stefano1, L. Miele2, F.R. Ponziani2,
M. Souza3, L. Rodrigues1, F.G.B. Costa1, K. Toda1, D.F.C. Mazo1,
E.C. Sabino3, F.J. Carrilho1, A. Gasbarrini2
1University

of São Paulo School of Medicine, Gastroenterology
LIM-07, São Paulo, Brazil; 2Fondazione Policlinico Universitario
Agostino Gemelli Università Cattolica del Sacro Cuore, Division
of Internal Medicine- Gastroenterology and Hepatology, Rome,
Italy; 3University of São Paulo School of Medicine, Infectious
Disease and Institute of Tropical Medicine, São Paulo, Brazil

Background and Aims: The aim of the study was to compare the gut microbiome from lean NASH patients versus overweight and obese patients with or without NASH.
Methods: We performed a cross sectional study comprising biopsy-proven patients with NASH (n = 9; 4 lean, 5 overweight, and 4 obese), and 10 controls (5 lean and 5 obese).
DNA was extracted from stool samples and PCR amplification
was performed using primers for the V4 region of the 16S
rRNA gene. The amplicons were sequenced using Ion PGM
Torrent platform and data analyzed using QIIME software.
The macronutrients consumption was analyzed by a 7-day
food record.
Results: According to the bacterial genus, NASH patients
showed marked differences in Faecalibacterium, Ruminococcus, Lactobacillus and Bifidobacterium abundance compared to
the control group. In particular, lean NASH had a 3-fold lower
abundance of Faecalibacterium and Ruminococcus (p = 0.004)
while obese NASH were enriched in Lactobacilli (p = 0.002)
and Bifidobacterium was reduced in overweight NASH (p =
0.018). Lean NASH appeared similar to controls in microbiome
alpha diversity and different from overweight and obese NASH
(p = 0.05). A fibrosis score higher or equal than 2 was associated with increased abundance of Lactobacilli (p = 0.0007).
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Sorafenib Effect on Liver Experimental
Carcinogenesis Secondary to Non-Alcoholic
Fatty Liver Disease
C. Oliveira1, F.G.B. Costa1, C.S. Levy1, J.T. Stefano1, M.M. Torres1,
M.C. Chammas2, C.G. Carneiro2, D.F. Paula2, A.T. Garcez2,
I.V.A. Pereira3, B. Cogliati3, F.J. Carrilho1
1University

of São Paulo School of Medicine, Gastroenterology
LIM-07, São Paulo, Brazil; 2University of São Paulo School of
Medicine, Radiology and Oncology, São Paulo, Brazil; 3School
of Veterinary Medicine and Animal Science- University of São
Paulo, Pathology, São Paulo, Brazil

Background and Aims: NAFLD has been linked to HCC,
often in patients with advanced liver disease. This study aimed
to assess the effect of sorafenib in the experimental model of
NAFLD related HCC, standardize PET 18F-FDG as a tool to
evaluate the degree of tumor differentiation of HCC in this
model.
Methods: NAFLD related HCC was induced in thirty male
sprague-dawley rats by the combination of fat and choline deficient diet with diethylnitrosamine (100 mg/L) in drinking water for 16 weeks. After this period all stimuli were suspended,
liver nodules were identified by abdominal ultrasound and two
groups were randomized: control (n = 10) and treatment (n =
20). Rats received daily gavage administration of 1 mL saline in
the control group and sorafenib (5 mg/kg/day) in the treatment
group. After treatment, animals performed PET with 18F-FDG
(average of 18F-FDG injected 1.02 ± 0.17 mCi or 37.7 ± 6.29
MBq). Histological aspect was evaluated by experienced pathologist.
Results: The sonographic findings showed homogeneous
groups in 16 weeks (nodules per animal: 4.88 ± 2.75 in control
and 4.95 ± 3.11 in sorafenib (p = 0.48). On the 19th week, it
was observed that the average hypercaptant lesion per animal
in PET was 4.37 ± 1.59 in the sorafenib group and 8.5 ± 3.7 in
control group (p = 0.006). Average SUVmax was different between groups: 2.4 ± 1.98 in the sorafenib group and 3.8 ± 1.74
in the control group (p = 0.01). A direct correlation was found
between the poorly differentiated HCC and larger values of:
SUVmed (R2 = 0.34, p = 0.04), SUVmax (R2 = 0.44, p = 0.01)
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tumor SUVmax/Liver SUVmax ratio (R2 = 0.42, p = 0.02) and
tumor SUVmax/Muscle SUVmax ratio (R2 = 0.54, p = 0.006).
HCC average per animal was lower in the sorafenib group
than in the control group (5.5 ± 1.5 vs. 3.3 ± 0.48; p = 0.01).
Besides, sorafenib group had more well differentiated HCC
(39%vs5%, respectively, p = 0.01) and lower presence of poorly differentiated HCC (52% vs. 81%, p = 0.003) than the control group.
Conclusions: Sorafenib reduced the average number of
HCC, the aggressiveness of HCC. The methodology of PET was
standardized for this particular animal model and can be used
noninvasively to assess the degree of histological differentiation
of HCC.
No conflict of interest.
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Is There a Link Between Hypothyroidism and
Increased Liver Function in Patients with
Diabetes Mellitus?

thyroid hormones may have a role in the pathogenesis of
NAFLD [1–3].
Methods: This retrograde study considered all DM patients
in our practice (487).
Group 1 – patients with coexisting hypothyroidism (25); of
which 10 patients (40%) had raised ALT during routine checks
and one (4%) had AST:ALT ratio above 1.
Group 2 – patients with altered Liver function (LFT) who
have had an Ultrasound Scan (USS) (20). Majority of the patient were found obese (Graphic 2).
In this group, USS showed hepatosteatosis changes in 10
patients (50%).
Results: Group 1: almost half of patients with hypothyroidism had raised LFT at least once and one patient had severely
altered liver function.
Group 2: half of DM patients studied had NAFLD demonstrated by USS.
Conclusions: Hypothyroidism and DM is found to be closely associated to NAFLD.
Further studies are needed in order to confirm these findings as well as the described associations and their pathogenesis.
However, we think that these findings confirm a pertinent
need of liver and thyroid function to be tested annually in patients with DM.
No conflict of interest.
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Kingdom
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Background and Aims: Part of regular reviews of Diabetic

(DM) patients, includes regular monitor of patient’s weight,
blood pressure, HBa1C, lipids and kidney function. Most of the
patient will also have liver and thyroid function checked.
We think that patients suffering from DM should have as
part of regular review, thyroid and liver function checked,
to allow early detection of Non alcohol liver disease
(NAFLD).
Thyroid is involved in the regulation of body weight, lipid
metabolism and insulin resistance. Therefore it is likely that
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Physician Estimated Incidence of NAFLD in Diabetes
Compared to Physician Confirmed Diagnosis of
NAFLD in a Real World Population of Diabetes
Patients
V. Higgins, A. Leith, S. Fermer, M. O’Brien, R. Moon
Adelphi Real World, Endocrinology, Bollington, United Kingdom

Background and Aims: Nonalcoholic fatty liver disease
(NAFLD) is a medical condition that is characterized by the buildup of fat (called fatty infiltration) in the liver. NAFLD describes
patients diagnosed with nonalcoholic fatty liver (NAFL) and patients with nonalcoholic steatohepatitis (NASH). Inflammation
is only present in NASH. The association between NAFLD and
diabetes has been reported. The aim was to understand the awareness of NAFLD amongst physicians treating diabetes patients and
to compare the estimated incidence of NAFDL vs. confirmed diagnosis of NAFLD in a real world diabetes population.
Methods: Data were drawn from the 2016 Adelphi Diabetes
Disease Specific Programme (DSP) in diabetes across 5EU/
USA. The DSP is a real-world, cross-sectional survey involving

Abstracts

a face-to-face interview with diabetes specialists and primary
care physicians to record perception, and completion of physician-reported patient record forms for the next 12 consulting
diabetic patients to record real-world practice. Key factors analyzed were ‘awareness of NAFLD and NASH’, ‘percentage of
diabetes patients you think have NAFLD’ vs. ‘condition the patient has been diagnosed as currently suffering from’.
Results: A total of 851 physicians were recruited. 797 (94%)
confirmed they were aware of NAFLD and/or NASH. Of those,
776 physicians estimated the proportion of their diabetes patients with NAFLD, confirming 25% of all their diabetes patients have NAFLD. A total of 10,080 patient record forms were
completed. Of these diabetes patients, 275 (3%) had a confirmed NAFLD diagnosis.
Conclusions: When compared to confirmed diagnosis of
NAFLD in a real-world consulting population, physicians overestimate the incidence of NAFLD in the diabetes population by
a factor of 8 times. More robust epidemiology and real-world
studies are required to accurately determine the real-world incidence of NAFLD in the diabetes population and these studies
should form the basis for physician education in this disease.
No conflict of interest.
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The Physician Estimated Incidence of NASH
Compared to Confirmed Diagnosis of NASH in a Real
World Population of Type 2 Diabetes Patients
V. Higgins, A. Leith, S. Fermer, M. O’Brien, R. Moon
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Adelphi Real World, Endocrinology, Bollington, United Kingdom

Is Vitamin D an Independent Risk Factor of
Nonalcoholic Fatty Liver Disease?
A Cross-Sectional Study of the Healthy Population

Background and Aims: Nonalcoholic steatohepatitis
(NASH) is a condition that causes inflammation and accumulation of fat and fibrous (scar) tissue in the liver. The exact cause
of NASH is unknown. However, it is seen more frequently in
people with certain medical conditions such as diabetes, obesity, and insulin resistance. The aim was to understand the
awareness of NASH amongst physicians treating diabetes patients and was to investigate the difference between physicians
estimate of incidence of NASH among diabetes patients vs. real-world diagnosed incidence in a real-world consulting population.
Methods: Data were drawn from the 2016 Adelphi Diabetes
Disease Specific Programme (DSP) in diabetes across 5EU/
USA. The DSP is a real-world, cross-sectional survey involving
a face-to-face interview with diabetes specialists and primary
care physicians to record perception, and completion of physician-reported patient record forms for the next 12 consulting
diabetic patients to record real-world practice. Key factors analyzed were ‘awareness of NAFLD and NASH’, ‘percentage of
diabetes patients you think have NASH’ vs. ‘condition the patient has been diagnosed as currently suffering from’.
Results: A total of 851 physicians were recruited. 797 (94%)
confirmed they were aware of NAFLD and/or NASH. Of these,
776 physicians estimated the proportion of theirdiabetes patients with NASH. 13% of all their diabetes patients have NASH.
A total of 10,080 patient record forms were completed. Of these
diabetes patients, 144 (1%) had a confirmed NASH diagnosis.
Conclusions: When compared to confirmed diagnosis of
NASH in a real-world consulting population, physicians overestimate the incidence of NASH in the diabetes population by
a factor of 13 times. More robust epidemiology studies are required to accurately determine the real-world incidence of
NASH in the diabetes population and these studies should form
the basis for physician education in this disease.
No conflict of interest.
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Background and Aims: The association between vitamin D
levels and nonalcoholic fatty liver disease (NAFLD) has been
recognized. However, few studies showed independent associations between vitamin D deficiency and NAFLD after a sexrelated adjustment for metabolic factors.
We aimed to study whether vitamin D deficiency is an independent risk factor of NAFLD even after controlling for metabolic syndrome and visceral fat in both sexes.
Methods: This was a cross-sectional study on 7,514 Korean
adults (5,278 men, 2,236 women) who participated in a health
check-up program. They underwent blood tests, abdominal
computed tomography of the visceral fat area, and ultrasonography for NAFLD screening. Multiple logistic regression analysis was used to investigate the association of vitamin D deficiency with NAFLD according to the sex differences.
Results: Vitamin D deficiency is associated with NAFLD.
The adjusted odds ratio (aOR) for NAFLD increased sequentially with decreasing vitamin D level, even after adjusting for
metabolic syndrome and visceral fat. The subjects in the vitamin D sufficiency group (20–30 ng/ml) had an aOR for NAFLD
of 1.18 (95% CI: 1.00–1.39), whereas the deficiency group (<20
ng/ml) had an aOR of 1.29 (95% CI: 1.10–1.52). However, we
have detected a significant sex-related interaction when analyzing the results. A significant relationship between vitamin D
deficiency and NAFLD was found in men (aOR: 1.33, 95% CI:
1.11–1.60). In contrast, no significant association was observed
in women.
Conclusions: Vitamin D deficiency can be an independent
risk factor for NAFLD in men. This finding needs to be confirmed through a large-scale prospective study.
No conflict of interest.
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The Influence of Ademetionine and Vitamin E on the
Structural-Functional State of the Heart in Patients
with Stable Coronary Heart Disease Combined with
Non-Alcoholic Steatohepatitis
N. Virstyuk, I. Vakalyuk
Ivano-Frankivsk National Medical University, Internal Medicine,
Ivano-Frankivsk, Ukraine

Background and Aims: As non-alcoholic steatohepatitis
(NASH) plays an important role in the development and progression of cardiovascular diseases, it is possible to influence on
coronary heart disease (CHD) by treatment of non-alcoholic
fatty liver disease. The aim of this study was to evaluate the impact of ademetionine and vitamin E on the structural-functional state of the heart in patients with stable CHD combined with
NASH.
Methods: 51 patients (pts) with stable CHD and NASH,
who have had an acute coronary syndrome more than 3 months
ago were observed. General clinical examination, ECG,
EchoCG, coronary angiography, liver elastography, AST, ALT,
GGT, serum type IV collagen levels were performed. All pts
received rosuvastatin 10 mg per day for 1 year, ademetionine
i/v 800 mg/d for 10 days, than orally 800 mg/d for 2 months and
vitamin E 800 mg/d for 2 months. All pts received two courses
of treatment per year. Examination of the pts was conducted at
baseline and after 1 year of treatment.
Results: At baseline: left ventricle mass index was 97.13 ±
5.15 g/m2,7; left ventricle ejection fraction – 37.53 ± 4.89%; segmental left ventricular contractility – 0.74 ± 0.08 circ/sec; shear
wave velocity – 2.56 ± 0.65 m/sec; AST levels – 2.06 ± 0.07
mmol/L; ALT levels – 1.61 ± 0.07 mmol/L; GGT levels – 26.21 ±
1.75 mmol/L; serum type IV collagen level was 259.76 ± 6.65
μg/L. After 1 year of treatment improvement of the structuralfunctional state of the heart was observed: left ventricle mass
index decreased on 5.7%; left ventricle ejection fraction increased on 11.3%; segmental left ventricular contractility increased on 13.5%; serum type IV collagen level decreased on
27% (p < 0.05); AST, ALT and GGT levels normalized. Heart
failure progression was not observed in all pts. Liver fibrosis
decreased in 52.9% pts and remained stable in 31.4% pts.
Conclusions: Inclusion of ademetionine and vitamin E to
the complex treatment of NASH leads to improvement of the
liver state and accompanied by positive dynamics of structuralfunctional condition of the heart in pts with stable CHD. Complex treatment of NASH can prevent progression of cardiovascular disease.
No conflict of interest.
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Hepatic Expression of Lysosomal Acid Lipase Is
Reduced in NAFLD and Inversely Associated with
Impairment of the Autophagic Process and NAFLD
Activity Score
U. Vespasiani Gentilucci1, F. Valentini1, S. Carotti2, F. Vorini1,
F. Piemonte3, G. Tozzi3, J. D’Amico3, M. Zingariello2,
M. Francesconi2, G. Galati1, P. Gallo1, A. De Vincentis1, C. Dell’Unto1,
S. Morini2, A. Picardi1
1Campus

Bio-Medico University, Internal Medicine and
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Italy; 3Children’s Hospital and Research Institute “Bambino
Gesù”, Unit of Neuromuscular and Neurodegenerative Diseases,
Rome, Italy

Background and Aims: Lysosomal Acid Lipase (LAL) plays
a central role in the autophagic process responsible for hepatic
catabolism of neutral lipids. Genetically-determined LAL deficiency (Cholesteryl Ester Storage Disease –CESD- and Wolman disease –WD) is characterized by lysosomal impairment
(lipolysosomes), and consequent microvesicular steatosis. Recently, acquired reductions of blood LAL activity have been
described in patients with NAFLD. We aimed to determine hepatic LAL expression in a population of NAFLD patients and
to verify its association with hepatic phenotype and the autophagic process.
Methods: Liver biopsy samples from 105 subjects, 82
NAFLD patients and 23 controls (peritumoral healthy liver),
were studied. NAFLD grading was assessed according to
NAFLD activity score (NAS). LAL, p62 (marker of autophagic
impairment) and LAMP1 (lysosomal marker) were analyzed by
immunohistochemistry. LAL and p62 expression was classified
according to specific scores (LALs and p62s), while LAMP1
positivity was used to recognize and count lipolysosomes and
lipid-loaded Kupffer cells (KCs). In a subgroup of 44 NAFLD
patients, blood LAL activity was determined also in driedblood-spot.
Results: Hepatic LAL expression was reduced in NAFLD
with respect to controls [LALs 3 (1.8–3.1) vs. 3 (3.0–3.0), p <
0.001). In the NAFLD group, LAL expression: -was reduced in
patients with ≥25% with respect to those with <25% of microvesicular steatosis [2.4 (2.3–2.5) vs. 2.7 (2.6–2.8), p < 0.01]; -was
inversely correlated with NAS (r = –0.52; p < 0.001); -was not
significantly associated with fibrosis (r = –0.15, p = 0.2). Conversely, p62 expression was directly correlated with NAS (r =
0.26; p = 0.03), and fibrosis (r = 0.47; p < 0.001). Actually, an inverse correlation was observed between LAL and p62 expression
(r = –0.48; p < 0.001). The number of lipolysosomes and lipidloaded KCs was inversely correlated with LAL expression (r =
–0.35; p = 0.01; r = –0.41; p < 0.01, respectively). Finally, patients
with blood LAL activity <0.8 nmol/spot/h showed reduced he-
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patic LAL expression [2.4 (2.2–2.6) vs. 2.7 (2.5–2.8), p = 0.03],
and a higher stage of fibrosis [2.2 (1.6–2.8) vs. 1.5 (1.1–1.9), p =
0.04], compared to those with activity ≥0.8 nmol/spot/h.
Conclusions: The present results are the first to suggest that
hepatic LAL expression is reduced in NAFLD patients and associated with some features of CESD and WD (microvesicular
steatosis, lipolysosomes, lipid-loaded KCs), autophagic impairment (p62) and NAFLD activity (NAS).
No conflict of interest.
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Relationship Between Non-Alcoholic Fatty Liver
Disease and Inflammatory Bowel Disease
L. Monteserín, P. Linares, J. Marcos, G. Molina, N. Reyes,
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Sex Hormone-Binding Globulin Reduction in
Metabolic Disorders May Play a Role in NAFLD
Development
C. Saez-Lopez1, A. Barbosa-Desongles1, C. Hernandez1, R. Dyer2,
S. Innis2, R. Simo1, D. Martinez Selva1
1VHIR

– Vall d’Hebron Institut de Recerca, Diabetes and
Metabolism, Barcelona, Spain; 2Child and Family Research
Institute- University of British Columbia, Pediatrics, Vancouver,
Canada

Background and Aims: Low plasma sex hormone-binding
globulin (SHBG) levels are a hallmark in chronic metabolic diseases, including NAFLD, which represents a spectrum of disease ranging from hepatocellular steatosis through steatohepatitis to fibrosis and irreversible cirrhosis. The functional link
between altered SHBG production and NAFLD development
and progression remains unclear.
Methods: We investigated the effects of overexpressing human SHBG in two different mouse models of NAFLD, a genetically-induced double transgenic mouse and a diet-induced
model. We also used HepG2 cells to show the cell autonomous
effects of SHBG.
Results: SHBG overexpression in both NAFLD models significantly reduced liver fat accumulation by reducing key lipogenic enzymes. These findings were corroborated by modulating SHBG expression and by adding exogenous SHBG in
HepG2 cells, suggesting the cell autonomous nature of the
mechanism. Mechanistically, exogenous SHBG treatment
downregulated key lipogenic enzymes by reducing PPARγ
mRNA and protein levels through activation of ERK- 1/2
MAPK pathway.
Conclusions: Taking together, we found for the first time
that SHBG modulates hepatic lipogenesis. This is of importance since reduction of SHBG plasma levels in obese and T2D
subjects could be directly associated with NAFLD development
through an increase in hepatic lipogenesis. Our results point to
SHBG as a new therapeutic target for preventing or arresting
NAFLD development.
No conflict of interest.
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Background and Aims: Incidence of non-alcoholic fatty
liver disease (NAFLD) is increasing significantly nowadays
being one of the main causes of chronic liver disease worldwide. Some years ago Inflammatory Bowel Disease (IBD) was
associated with malnutrition and low weight, although in recent years the prevalence of overweight and obesity has been
equal to that of the general population. Our aims were to assess the prevalence of NAFLD in patients with IBD, analyze
their epidemiological features and evaluate the associated risk
factors.
Methods: Patients with IBD followed from March 2016 to
October 2016 at our hospital were included after signing the
informed consent. Those with alcohol consumption >210 g/
week (men) and >120 g/week (women) were excluded. We
analyzed anthropometric and biochemistry variables, as well
as transient elastography and abdominal ultrasonography
(US) results. The cutoffs were: CAP >275, Fatty Liver Index
(FLI) >30 and Hepatic Steatosis Index (HSI) >36.
Results: A total of 88 patients (47 women) participated,
52.3% diagnosed with ulcerative colitis, mean age of 47.9 ±
12.54 years. Mean body mass index (BMI) was 25.57 ± 4.52 kg/
m2. 42.6% had increased their weight in the last 5 years. 46.5%
were overweight or had some degree of obesity. 53.4% performed physical activity. Mean value of fibrosis was 5.37 ±
2.17 kPa and CAP 252.35 ± 62.06 dB/min. Only 15.9% had fibrosis >7.5 kPa. The presence of steatosis measured by US,
CAP, HSI and FLI was 37.5%, 33.0%, 30.7% and 31.8%, respectively.
Ultrasonography didn’t show pathologic findings in patients with normal weight, while 50% of patients with overweight and 70.6% with obesity had some degree of steatosis (p <
0.0001). All obese people showed values FLI >30 and HSI >36
(p < 0.0001). The FLI showed a correlation of 0.737 with weight
and 0.612 with CAP (p < 0.0001). A HOMA index >3.8 was associated with steatosis on ultrasound in 70.6%, with CAP >275
in 64.7% and HSI >36 and FLI >30 in 88.2% (p < 0.005). All
patients with atherogenic index >4.5 showed steatosis (p <
0.05).
The BMI and abdominal perimeter were independently associated with steatosis with an OR of 1.33 and 1.07 respectively
(p < 0.0001).
Conclusions: The prevalence of steatosis in subjects with
IBD is similar to the general population. Overweight, obesity,
insulin resistance or increased atherogenic index were related
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to IBD. The BMI and the abdominal perimeter represented independent risk factors in this subgroup of patients.
No conflict of interest.
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Fatty Liver and Nutrition

Liver-Related Mortality and Morbidity of Lean
NAFLD Is Higher Compared to Overweight and
Obese NAFLD Patients
E. Aigner1, A. Feldman2, M. Strasser2, C. Datz3

ICFL7-0031

Does Diet Intervention Ameliorate Dyslipidemia and
Improve Hepatic Steatosis in the Guinea Pig NASH
Model?
D.H. Ipsen, J. Lykkesfeldt, P. Tveden-Nyborg
Faculty of Health and Medical Sciences, Department of
Veterinary Disease Biology, Frederiksberg, Denmark

Background and Aims: Effective pharmacological treatment options for non-alcoholic steatohepatitis (NASH) are
scarce. As the “global dyslipidemia”-pandemic persists, the frequency of NASH increases and so does the need for dietary intervention. Due to a high similarity to the human lipoprotein
profile, the guinea pig is a unique rodent model to study dyslipidemia-associated diseases in vivo, including non-alcoholic
fatty liver disease (NAFLD) and NASH. Exploring the contribution of diet, this study shows the effect of a no-cholesterol/
low fat intervention on disease progression in the high fat fed
guinea pig NASH model.
Methods: Female Dunkin Hartley guinea pigs were fed a
high fat diet (HF: 20% fat, 15% sucrose, 0.35% cholesterol) for
20 weeks, after which animals were block-randomized based on
weight to either chow (HFC: 4% fat, 0% sucrose, 0% cholesterol. n = 10) or to continue on the high fat diet (HF, n = 10)
for 4 weeks until study termination. The livers were evaluated
by histology and biochemical markers of dyslipidemia, steatosis and redox status were also included.
Results: Alteration of diet was reflected by weight stagnation in HFC and a significant reduction in relative liver weight
(p < 0.01). Plasma total cholesterol, LDL-C and VLDL-C were
reduced (p < 0.05) in HFC compared to HF. Hepatic cholesterol was reduced (p < 0.001) in HFC whereas ascorbic acid was
increased (p < 0.01). Additional markers of redox status were
not altered. Histology depicted NASH with severe fibrosis in
HF animals and a possible reduction in degree of steatosis, ballooning hepatocytes and inflammation in HFC albeit not reaching significance.
Conclusions: The results show an immediate effect of dietary intervention on dyslipidemia and hepatic cholesterol and
lipid accumulation, as well as suggesting an improvement of
NASH had the study been allowed to proceed further.
No conflict of interest.
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Background and Aims: Although NAFLD is typically associated with overweight or obesity, a proportion of lean subjects
also have NAFLD. We aimed to investigate the clinical outcome
of lean NAFLD subjects.
Methods: 464 subjects had received the diagnosis of NAFLD
between 1997 and 2014. Of these, the clinical outcome could be
assessed in 342 subjects (73.7%, 238 male, 104 female, 52.3 ±
10.4 yrs). They were stratified to groups according to BMI at
the time of the liver biopsy: lean (BMI ≤25.0 kg/m, N = 54),
overweight (BMI 25.0–29.9 kg/m², N = 179), obese (BMI ≥30.0
kg/m², N = 109). The primary endpoint was defined as death
from any cause or liver transplantation, secondary endpoints
were the occurrence of hepatic decompensation, non-fatal cardiovascular event or extrahepatic malignancy and the time to
the event was recorded. Kaplan-Meier analysis was used to
compare groups with regard to the occurrence of primary or of
the combination of primary and secondary endpoints.
Results: The primary endpoint mortality was achieved in 11
(20.3%) lean subjects, and the combined primary and secondary
endpoint in 20 (37.0%) of subjects. The primary endpoints were
observed in 17 (9.5%) overweight and in 14 (12.8%) obese subjects. The combined primary/secondary endpoints were observed in 34 (19.0%) overweight and in 32 (29.4%) obese subjects.
Kaplan-Meier analysis revealed that lean and obese subjects had
a similar overall rate of events which was worse compared to
overweight NAFLD subjects with regard to primary and combined primary/secondary events (P < 0.01). Analysis of endpoint
organ manifestations revealed that in the lean group 10 (18.5%)
subjects had a hepatic, 6 (11.1%) a cardiovascular event and 4
(7.4%) an extrahepatic malignancy. The corresponding figures
were 12 (6.7%), 12 (6.7%) and 7 (3.9%) in the overweight and 6
(5.5%), 19 (17.4%), 6 (5.5%) in the obese group (P = 0.011).
Conclusions: The overall mortality and morbidity in lean
subjects with NAFLD was as high as in obese subjects, while
overweight subjects had a significantly lower morbidity and
mortality. Liver-related events were the leading cause of death
and morbidity in lean NAFLD subjects, while cardiovascular
events were the leading cause of morbidity and mortality in
obese subjects.
No conflict of interest.
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Protective Effect of Quercetin Treatment on Gut
Microbiota Imbalance in Obesity-Associated NAFLD
in Patients and in HFD-FED Mice
D. Porras1, M.V. García-Mediavilla1,2, E. Nistal1,3, S. Martínez-Flórez1,
S. Pisonero-Vaquero1, J. Crespo4, F. Jorquera2,3, J.L. Olcoz2,3,
R. Jover2,5, J. González-Gallego1,2, S. Sánchez-Campos1,2

Conclusions: Our data support the role of dysbiosis in
NAFLD development, sustaining the suitability of quercetin as
a therapeutic approach for obesity-associated NAFLD.
Supported by BFU2013-48141-R, LEU35U13/LE063U16
(JCyL and Fondo Europeo de Desarrollo Regional (FEDER))
and GRS 1428/A/16. CIBERehd is funded by ISCIII.
No conflict of interest.
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Background and Aims: Gut microbiota is involved in obesity, metabolic syndrome and nonalcoholic fatty liver disease
(NAFLD). Quercetin may modulate the intestinal microbiota
composition, suggesting therapeutic potential in NAFLD. The
present study aims to establish the role of gut microbiota imbalance in obesity-related NAFLD development in patients and in
an in vivo model and to investigate benefits of experimental
treatment with quercetin.
Methods: Gut bacterial communities were identified by pyrosequencing of the 16S rRNA extracted from faecal samples of
obese patients and from caecal samples of mice fed with high
fat diet (HFD) with or without quercetin for 16 weeks. Hepatic
TLR-4-NF-κB signaling pathway activation, inflammasome response, endoplasmic reticulum stress induction, as well as intestinal barrier dysfunction were analyzed.
Results: Pyrosequencing analysis of human faecal samples
showed significant differences in the phylum Proteobacteria
and Firmicutes between obese patients and controls. However,
obese patients not showed a different Firmicutes/Bacteroidetes
ratio compared with controls. Significant differences in the
proportion of bacterial genera within gut microbiota of obesity-related NAFLD were shown in comparison to control group,
supporting the role of dysbiosis in NAFLD development. In
our murine model, metagenomic studies revealed differences
at phylum, class and genus levels induced by HFD, leading to
dysbiosis, characterized by an increase in Firmicutes/Bacteroidetes ratio and in Gram-negative bacteria and a lower concentration of the total bacteria. Quercetin blocked gut microbiota imbalance, showing prebiotic capacity. At genus level, we
found an increase in Helicobacter genus, which was reverted by
quercetin treatment. NAFLD severity correlated with dysbiosis
markers, indicating a microbiota-dependent individual metabolic phenotype. HFD-induced dysbiosis was associated whith
impaired intestinal SCFAs production and barrier integrity.
HFD-related endotoxemia was accompanied by TLR-4-NF-κB
pathway activation, inflammasome response and endoplasmic
reticulum stress. Treatment with quercetin restored SCFAs
production and intestinal barrier function, reducing the activation of NF-κB, and inhibiting overexpression of inflammatory
components and reticulum stress markers.
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Serum Vitamin D Correlates Inversely with Hepatic
Vitamin D Receptor Levels in Non-Alcoholic
Fatty Liver Disease Patients: Relationship with
Histological Severity and Endocrine Co-Morbidities
C. Garcia-Monzon1, E. Del Pozo-Maroto1, Á. González-Rodríguez1,
J. Rodríguez de Cía1, A. Casado-Collado1, J. Vargas-Castrillón1,
A. Saez1, O. Lo Iacono2, R. Jover3
1Santa

Cristina University Hospital, Liver Research Unit, Madrid,
Spain; 2Hospital del Tajo, Sección de Gastroenterologia,
Aranjuez- Madrid, Spain; 3Instituto de Investigación Sanitaria La
fe, Experimental Hepatology Unit, Valencia, Spain

Background and Aims: In order to evaluate the impact of
different endocrine disorders as risk factors, either alone or in
combination, for non-alcoholic fatty liver disease (NAFLD)
progression, we aimed to determine both serum vitamin D
and hepatic vitamin D receptor levels as well as serum thyroid
hormones and gonadotropin concentrations in NAFLD patients.
Methods: Serum vitamin 25-OH-D3 (VD), thyroid-stimulating hormone, free thyroxin, follicle-stimulating hormone
and luteinizing hormone concentrations along with hepatic vitamin D receptor mRNA levels were quantified by chemiluminescent immunoassays and real-time PCR, respectively, in 99
patients with biopsy-proven NAFLD: 19 non-alcoholic steatohepatitis (NASH), 80 non-alcoholic fatty liver (NAFL) and 89
subjects with histologically normal liver (NL).
Results: A high prevalence of VDD was found in our study
population, but no significant differences were observed between NL subjects (64%) and NAFLD patients (70%). Since we
had previously shown that hepatic VDR mRNA levels were significantly higher in NAFLD patients, largely in those with
NAFL, than in NL subjects (Bozic et al, J Hepatol 2016), we
wanted to explore the potential relationship between serum VD
and hepatic VDR mRNA levels. Interestingly, serum VD concentrations correlated inversely with hepatic VDR mRNA levels only in patients with NAFL (r = –0.570, p = 0.003) but not
in those with NASH (r = 0.067, p = 0.865). In contrast, a positive
correlation was found between serum VD concentrations and
hepatic VDR mRNA levels in NL subjects (r = 0.570, p = 0.033).
Moreover, considering the entire study cohort, serum VD cor-
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related inversely with serum triglyceride concentrations (r =
–0.210, p = 0.004) whereas a positive correlation was observed
between hepatic VDR levels and serum total cholesterol (r =
0.300, p = 0.01). On the other hand, prevalence of hypothyroidism was higher in NAFLD patients (9.1%) than in NL subjects
(5.9%) but without statistical significance. Hypogonadism was
not detected in the whole study population. Neither VDD nor
hypothiroidism, alone or in combination, were associated with
higher risk for NAFLD.
Conclusions: A significant inverse association between circulating VD and hepatic VDR exists in NAFL patients but not
in those with NASH, suggesting a potential pathogenic role for
VD at early stages of NAFLD. The presence of either VDD or
hypothiroidism, or both, do not increase the risk for NAFLD.
No conflict of interest.

lated inversely with T-score only in patients with NAFLD (r =
–0.24, p = 0.04) after adjusting for gender and BMI, whereas
levels of hs-CRP did not correlate with measures of BMD in
both the groups.
Conclusions: Subjects with NAFLD had higher prevalence
of metabolic syndrome, insulin resistance and subclinical inflammation along with lower mean BMD and higher prevalence of osteopenia. Insulin resistance may be inversely associated with osteopenia in patients with NAFLD. Therefore measurement of BMD in patients with NAFLD may be useful for
early detection of osteopenia and appropriate management.
No conflict of interest.
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Association of Nonalcoholic Fatty Liver Disease with
Bone Mineral Density and Adiposity
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ICFL7-0039

High Level of Ammonia Is Associated with
Neurocognitive Disturbances in NAFLD Rodent
Model
N. Arias1, F. De Chiara1, A. Habtesion1, N. Davies1, N. Jeffreys1,
K.L. Thomsen2, R. Jalan1
1UCL

Medical School, Institute of Liver and Digestive Health,
London, United Kingdom; 2University of Aarrhus, Department of
Clinical Medicine, Aarhus, Denmark

Background and Aims: Liver, bone and adipose tissue are
functionally interrelated organs and may cooperate in regulating bone remodeling, glucose homeostasis, and energy metabolism. Emerging data indicates that NAFLD may influence
bone mineral density (BMD). This study aims to evaluate the
relationship of NAFLD with BMD and the influence of adiposity, insulin resistance and subclinical inflammation of this relationship in Asian Indians.
Methods: This cross-sectional study included 50 subjects
each with and without NAFLD on ultrasonography. Subjects
with history of excess alcohol use, any secondary cause of
NAFLD, any severe acute or chronic illness were excluded. Anthropometry, OGTT, liver and kidney function tests, lipid profile, hsCRP and fasting insulin levels were measured. Whole
body DEXA scan was used to measure body composition and
BMD.
Results: Mean age and gender distribution was similar in
NAFLD group and controls. Subjects with NAFLD had higher
BMI and blood pressure but similar waist circumference as
controls. Subjects with NAFLD had higher values of fasting and
2 hr glucose, all the lipid parameters, hs-CRP and HOMA-IR
than controls. Metabolic syndrome was more prevalent in
those with NAFLD as compared to controls (34% vs. 4%, p <
0.001). BMD (1.09 vs. 1.15, p = 0.02) as well as T-score (–0.244
vs. –0.346, p = 0.03) were significantly lower in subjects with
NAFLD as compared to controls. Prevalence of osteopenia (Tscore –1.0 to –2.5) was higher in subjects with NAFLD as compared to controls (50% vs. 28%, p = 0.03). HOMA-IR corre-

Background and Aims: In patients with NAFLD, problems
with memory, concentration and psychomotor function are
frequently described but poorly characterized. The neuropsychological deficits observed and their relationship with severity of underlying liver disease are unknown. The aim was to
characterize the neuropsychological disorders in in a rodent
model of NAFLD and relate this to the evolution of liver disease.
Methods: 22 Sprague-Dawley male rats were divided in
three groups: chow (NC, n = 6), isocaloric (ICD, n = 8) and
high-fat high-cholesterol (HFHC, n = 8) at three different
timepoints (4, 10 and 16 weeks). Biochemical parameters
and histological staining such as H&E and Sirius red were
employed for detection of hepatic architecture and collagen
accumulation. Ornithine transcarbamylase (OTC) enzyme
activity was quantified to assess the functional capacity of
ureagenesis. We evaluated the motor coordination through
the Rotarod-accelerod test, depression by the forced swimming test, anxiety in the open-field and cognitive function
through short-term social memory and spatial working
memory.
Results: Massive lipid accumulation and increased ALT and
AST levels were showed in HFHC rats compared with ICD and
NC in all timepoints. High level of ammonia was found in ICD
and HFCH compared with NC at 10 weeks, which was associated with progressive reduction in the activity of the urea cycle
enzyme, OTC. HFHC-fed rats showed massive collagen accumulation and increase in inflammatory infiltrates at 16 weeks,
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Table 1. (for Abstract no ICFL7-0039)
Liver

Normal chow

ALT (U/L)
AST (U/L)
NH4+ (μmol/L)
Urea (mmol/L)
OTC (nmol/min/μg protein)

Brain cognition

ICD

4 weeks

10 weeks

4 weeks

10 weeks

4 weeks

10 weeks

48±3
77±7
53±4
6.21±0.7
0.67±0.09

50±4
97±4
75±3
4.03±0.4
0.65±0.05

30±4
75±5
48±3
6.04±0.3
0.38±0.05**

47±5
96±5
140±7**
5.23±0.4*
0.32±0.04**

100±11***
130±11***
47±3
5.5±0.4*
0.27±0.09***

155±12***
250±21***
138±8**
4.01±0.5
0.25±0.05***

Normal chow
4 weeks

Motor activity
Depression
Anxiety
Short-term social memory
Working memory

HFHC

10 weeks

104±22.6 154.2±15.2
7.3±3
6.3±3
176.1±23 164.9±23
48.3±11
62.8±11
39.2±6.7
44.8±9.7

ICD

HFHC

16 weeks

4 weeks

10 weeks

16 weeks

163.7±18.2
3.0±3
159.8±23
45.3±11
93.1±36.4

159.7±13.7 123.2±10.8 122.7±12.9
10.8±3
10.7±3
17.3±3*
211.4±23
192.9±23
249.4±23*
54.2±11
30±11
72.7±11#
103±31.5*
232±49.8* 91.6±25.7*

4 weeks

10 weeks

16 weeks

134.2±18.6
9.2±3
215.6±23
36±11
28.6±8.5

154±18.8 141.8±13
14.2±3
18.0±3*
146.0±23# 269.8±23*
11.5±11
57±11#
74.8±24.9* 90.2±31.9*

ANOVA with Tukey’s posthoc test. * P < 0.05, ** P < 0.01, *** P < 0.0001 compared with Normal chow at same timepoint. #P < 0.05 when compared
evolution (4 weeks, 10 weeks and 16 weeks).

whereas no signs of inflammation and fibrosis were found in
ICD fed rats. Progressive neuropsychological dysfunction was
observed in the HFHC animals (Table 1). Differences in depression and anxiety were found between ICD and HFHC
groups at 16 weeks compared to NC. Moreover, differences in
spatial working memory were found in HFHC group at 10
weeks and ICD at 4 weeks. Differences along the time have been
found in depression, anxiety and cognitive functions. No differences were found between groups in motor activity and
short-term social memory.
Conclusions: We show a temporal evolution of defect of the
urea cycle with consequent hyperammonemia and progressive
neuropsychological dysfunction in a clinically-relevant rodent
model of NAFLD even prior to cirrhosis stages. We provide an
explanation for the poor quality of life of NAFLD patients and
a potential therapeutic target.
No conflict of interest.
Disclosure Statement: R. Jalan: Grant: Vital Therapies,
Consultant: Conatus Pharma, Grifols, Gambro, Ocera Therapeutics, Sequana Medical, Sponsored Lectures (National or International): The rest of authors none to declare.
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Correlation Analysis of Visceral Fat Measured by
Dexa with Serum ALT for Predicting Non-Alcoholic
Steatohepatitis in a Cohort of Mexican Patients
O. Perez1, F. Perea2
1
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Background and Aims: Visceral fat (VF) is an active tissue
that secretes inflammatory substances. ALT levels are considered the most specific marker of fatty liver. VF might be directly related to fatty liver, and may be an independent predictor of steatohepatitis. DEXA is an excellent tool for evaluating
the visceral fat. The aim of this study was to evaluate the correlation between the amount of VF measured by DEXA and the
ALT levels in a longitudinal cohort of Mexican patients.
Methods: Adult patients (18–70 years-old) were included.
Patients receiving vitamin E, hepatotoxic medication, with history of alcoholism or liver disease other than NAFLD were excluded. Anthropometric data were determined by standardized
methods. Full-body DEXA measured VF volume, VF area and
VF mass. Laboratory data was obtained. Descriptive and inferential statistics were utilized for assessing lineal correlation and
bivariate comparisons. Microsoft Excel© and IBM® SPSS® Statistics version 21.0 were used for statistical analysis. Any p value
≤0.05 was considered as statistically significant for a two-tailed
hypothesis.
Results: Sixty-eight patients were included, 44 (64.7%) were
female. Mean ± SD age was 41.8 ± 12.3 (15–67). Mean ± SD
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BMI was 32 ± 6.5 kg/m2 (20.7–56.1). Normal weight in 3 (4.4%),
overweight 29 (42.6%), grade 1 obesity 20 (29.4%), grade 2, 7
(10.3%) and grade 3, 9 (13.2%). DEXA analysis reported a
mean ± SD total fat 42.4 ± 6.8%, VAT mass 835.3 ± 371.6 g,
VAT volume 903.96 ± 403.6 cm3, and VAT area of 173.45 ±
77.42 cm2. Biochemical analysis mean ± SD platelets 269.8 ±
67.9 cells/mm3, glucose 96.1 ± 21.9 mg/dL, A1C 5.6 ± 0.7%,
cholesterol 200.9 ± 42.9 mg/dL, LDL 121.96 ± 26.11 mg/dL,
HDL 50.9 ± 16.9 mg/dL, triglycerides 143.74 ± 106.2 mg/dL,
AST 23.07 ± 8.1 UI/mL, ALT 32.45 ± 20.6 UI/mL and albumin
4.24 ± 0.26 mg/dL. DEXA quantifications of VAT mass, VAT
volume and area resulted significantly associated to ALT levels:
VAT mass/ALT (rSpearman = 0.54,; p = 0.0001), VAT volume/
ALT (rSpearman = 0.54; p = 0.0001), and VAT area/ALT (rSpearman = 0.54; p = 0.0001). Other biochemical variables as glucose
and A1C did not show lineal correlation with ALT. HDL
showed negative correlation (Spearman= –0.35; p = 0.003). Patients with a greater WC did correlate with higher VAT mass and
volume by DEXA (rSpearman = 0.87 and 0.87 respectively; p <
0.0001).
Conclusions: Based on our results we herein demonstrated
that visceral fat by DEXA significantly correlates with ALT levels. This establishes the visceral fat quantification by DEXA as
a useful indicator for steatohepatitis.
No conflict of interest.

culated based on a panel of 11 Single Nucleotide Polymorphisms (SNPs) of NAFLD-associated genes: GCKR, ADIPOQ,
TNF, PPP1R3B, FDFT1, COL13A1, ABCC2, EFCAB4B,
STAT3, PNPLA3 and TM6F2. SNPs genotyping was performed by Real-Time PCR. The GRS and food groups consumption were split into two groups, according to the median
(high, low).
Results: High versus low nuts intake was associated with a
protective effect against NAFLD risk in the high GRS group
(ORHighVsLowIntake = 0.259; 95% CI: 0.112–0.600, p = 0.002),
whereas no effect was found in the low GRS group. Cumulatively, high nuts and fish consumption showed a stronger negative association with the NAFLD risk in the high GRS group
(ORHighVsLowIntake = 0.213; 95% CI: 0.089–0.509, p = 0.001). In
addition, when compared with the bottom group of fresh fruit
juice intake, participants in the top group were associated with
decreased odds for NAFLD in the high GRS group (ORHighVsLowIntake = 0.388; 95% CI: 0.120–0.616, p = 0.002). No effect was
found in the low GRS group.
Conclusions: The present report described a beneficial effect of fresh fruit juice and polyunsaturated fatty acids rich
foods on NAFLD-genetically susceptible individuals of Greek
origin. Our findings provide further rationale on the need of
personalized nutritional advice; however, results should be replicated in larger cohorts.
No conflict of interest.
Disclosure Statement: Project was funded by “Research
Project For Excellence ΙΚΥ/SIEMENS”.
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Beneficial Effect of Fresh Fruit Juice and
Polyunsaturated Fatty Acids Rich Foods Intake on
Genetically Susceptible Individuals as Determined
by 11 NAFLD-Associated Loci
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Fatty Liver Susceptibility to Cold Storage
Preservation Injury Correlates with the
Hepatic Lipidomic Profiling
C. Berardo1, L.G. Di Pasqua1, V. Siciliano1, V. Cozzo1, V. Rizzo2,
B. Mannucci3, P. Richelmi1, M. Vairetti1, A. Ferrigno1
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Therapeutics, Pavia, Italy; 2University of Pavia, Department of
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3University of Pavia, Centro Grandi Strumenti, Pavia, Italy

Background and Aims: Non-Alcoholic Fatty Liver Disease
(NAFLD) is nowadays considered a complex disease, resulting
from a variety of genetic and environmental factors. The aim of
the study was to evaluate the effect of food groups’ intake on
NAFLD risk in high and low genetically susceptible individuals,
as determined by the additive effect of 11 NAFLD-associated
loci.
Methods: The sample consisted of 259 healthy individuals
and 144 NAFLD patients. The disease was diagnosed by liver
ultrasound and food groups were extracted from a 172 fooditem FFQ questionnaire. A genetic risk score (GRS) was cal-

Background and Aims: Hepatic steatosis is a major risk
factor for graft failure in liver transplantation although the
association between severity of liver graft steatosis and poor
prognosis of liver transplantation remains unclear. This
study investigated whether a particular lipidomic profiling is
associated with changes in preservation damage, in two models of non-alcoholic fatty liver disease (NAFLD), such as the
methionine and choline deficient (MCD) and Obese Zucker
rats.
Methods: NAFLD was induced in male Wistar rats by
2-week MCD diet; 12-week male old Obese (fa/fa) Zucker rats

Abstracts

Inflamm Intest Dis 2017;2:1–92
DOI: 10.1159/000478719

51

were also used. Steatotic livers were isolated, than preserved in
UW solution at 4°C for 6, 12, 24 hours (Cold Storage, CS) followed by normothermic oxygenated reperfusion (2 hours). Hepatic enzyme and biliary (AST, ALT, Alkaline Phosphatase) release, bile production, tissue glutathione (GSH) and lipid peroxides were evaluated. The fatty acid (FA) profiling was
performed by mass spectrometry.
Results: A three-time increase in AST occurred in Zucker
Obese rats after 6-hour preservation when compared with
MCD group. No significant release in hepatic enzymes was
found in MCD animals after 6, 12 and 24 hours of CS. Bile production was higher and in MCD rats than in Zucker Obese rats
after 6 hour CS. The FA analysis showed a 1.5 times increase of
total saturated/polyunsaturated fatty acid (PUFA) ratio in
Zucker vs. MCD rats. A three-time decrease in saturated stearic
acid and an eight-time increase in linoleic acid, a PUFA, in
MCD were observed. No difference in tissue GSH levels and
lipid peroxides were found in the MCD group versus Zucker
Obese rats.
Conclusions: Our results suggest that cell injury induced by
cold preservation is strongly associated with the composition
of membrane FA: fatty livers from Zucker Obese donors, with
higher levels of saturated FA, are more prone to CS injury; on
the contrary MCD livers, with high PUFA content, are less susceptible to hypothermia even after long-term cold preservation. These findings emphasize that saturated and unsaturated
FA may have opposite effects in regards to induction of lipotoxicity.
No conflict of interest.

Results: Liver injury in MCD and Zucker Obese rats was
confirmed by the increased release in hepatic enzymes; higher serum levels of TNF-alpha occurred in MCD rats when
compared with Zucker Obese rats. A lower MDA level was
observed in the RL as compared with the LL and ML in the
MCD animals; the difference was time dependent and more
evident after 8 weeks. In Zucker rats, higher MDA levels
were found in LL both in Lean and Obese Zucker rats. The
same trend occurred in ROS formation both in MCD and
Zucker rats. Gelatin zymography revealed that MMP-2 and
MMP-9 activity was significantly induced in RL compared
with LL and ML in MCD. A marked increase in MMP-9 activity was found in LL and ML, when compared with control
rats.
Conclusions: A lobar difference was detected for ROS and
MDA activity both in MCD and Zucker rats, with higher oxidative stress in the LL for all groups considered. On the contrary
a higher MMPs activation was found in RL when compared
with LL and ML in MCD animals; the increased MMP-9 activity is associated with hepatic inflammation occurring in MCD
rats when compared with the control group. This study supports the growing evidence of a functional heterogeneity among
the liver lobes already observed in other hepatic diseases, also
occurring in NAFLD.
No conflict of interest.
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Non-Alcoholic Fatty Livers Exhibit a Lobe-Specific
Oxidative Stress and Matrix Metalloproteinase
Activation
V. Siciliano1, L.G. Di Pasqua1, C. Berardo1, R. Viscusi1, V. Rizzo2,
P. Richelmi1, S. Perlini1, A. Ferrigno1, G. Palladini1, M. Vairetti1

Post-Liver Transplant (LTX) Fatty Liver Index
(FLI) as a Remote Reflection of Possible Pre-LTX
Contribution of NAFLD to Indications Other Than
Non-Alcoholic Steatohepatitis (NASH)

1University

L. Skladany, J. Badinkova, B. Bachova, S. Adamcova-Selcanova

of Pavia, Department of Internal Medicine and
Therapeutics, Pavia, Italy; 2University of Pavia, Department
of Molecular Medicine- IRCCS Policlinico San Matteo, Pavia,
Italy

Background and Aims: We previously demonstrated that,
in models of ischemia/reperfusion and obstructive cholestasis,
a lobar functional heterogeneity of the liver exists indicating
that different events occur in different hepatic lobes (Palladini
et al, 2012; Ferrigno et al, 2014). In this study we evaluated the
liver heterogeneity in two animal models of non-alcoholic fatty
liver disease (NAFLD).
Methods: NAFLD was induced in male Wistar rats by
4-week MCD diet administration; 12-week old Obese (fa/fa)
and Lean (fa/-) male Zucker rats were also used. Serum hepatic
enzymes and TNF-alpha were quantified. Reactive oxygen species (ROS) and malondialdehyde (MDA), index of oxidative
stress, and matrix metalloproteinase activation (MMP-2,
MMP-9) were evaluated using liver samples from left lobe (LL),
median lobe (ML) and right lobe (RL).
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Background and Aims: Apart from NASH as the sole etiology behind LTx, NAFLD/NASH can play an important role in
all the remaining etiologies of LTx. To gauge such a contribution of NAFLD/NASH, authors made use of 2 assumptions: i)
there is tendency post-LTx to regain body shape (including
obesity and its metabolic consequences) patients (pts) had before decompensation of their liver disease, therefore ii)postLTx FLI ≥60 (sensitivity/specifficity for NAFLD >85%) might
reflect NAFLD pre-LTx.
Methods: Retrospective analysis of LTx database (J.B.), plus
one-time FLI calculation in all pts on dec, 2015. Inclusion criteria: LTx 2011–2015; exclusion: LTx for NASH; death < 6 m
post-LTx, lack of data for FLI.
Results: By criteria, included and excluded were 90, and 43
pts, respectively. Final analysis: N = 47, age = 51 y (15–65), fe-

1st International Conference on Fatty
Liver (ICFL)

male = 53%, etiology = ALD-47%, PSC-13%, PBC-13%, AIH
13%, hep-C-6%, hep-B-6%, other-2%. One year post-LTx,
overweight and obese were 40% and 28% of pts, respectively.
Median time from LTx to FLI-measurement was 29 months
(4–48). FLI ≥60, suggestive of NAFLD, was present in 49% of
pts.
Conclusions: Provided the validity of assumptions that i)
LTx restores pre-LTx-pre-decompensation body shape, and
therefore ii) FLI post-LTx is similar to FLI pre-LTx-pre-decompensation, the real contribution of NAFLD/NASH to LTx
burden could be much greater than that derived from isolated
NASH-LTx numbers.
In this small cohort of pts transplanted for non-NASH etiologies, pre-LTx NAFLD could have been present in as much
as 49% of pts.
No conflict of interest.

Results: Higher levels of serum hepatic enzymes were found
in MCD rats when compared with the control group. Autofluorescence analysis of the serum revealed well defined emission spectra in the 420–550 nm region ascribable to free fatty
acids, besides the expected protein signal in the 390–400 nm
region. The overall emission of AA and FFFA was about 25%
lower in NASH than in the control, while the conventional biochemical assays of cholesterol, triglycerides, HDL and LDL
showed a lowering of more than 50%, consistent with the literature on NASH model. Autofluorescence data indicated also
a prevalence of AA in the control.
Conclusions: Autofluorescence ability to detect AA and
FFFA in the serum was confirmed for the first time in NASH
animal model; liquid biopsy based on autofluorescence analysis
can be considered as a real time, cost effective procedure to expand the lipid profiling analysis in metabolic disorder and liver
diseases.
No conflict of interest.
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Serum Fatty Acid Profiling by Real Time Optical
Liquid Biopsy in a Rat Model of NASH
L.G. Di Pasqua1, C. Berardo1, V. Siciliano1, R. Viscusi1,
V. Cozzo1, V. Rizzo2, A. Ferrigno1, M. Vairetti1, G. Bottiroli3,
A.C. Croce3
1University

of Pavia, Department of Internal Medicine and
Therapeutics, Pavia, Italy; 2University of Pavia, Department of
Molecular Medicine- IRCCS Policlinico San Matteo, Pavia, Italy;
3University of Pavia, IGM-CNR – Department of Biology and
Biotechnology, Pavia, Italy

Background and Aims: Liquid biopsy is a non invasive diagnostic test, currently applied in oncology to detect circulating
cancer cells or genetic markers in the blood. Endogenous biomolecules able to fluoresce when excited with suitable light, are
expected to expand liquid biopsy applications. Recently, autofluorescence analysis allowed the separate detection of Arachidonic acid (AA) and other Fluorescing Free Fatty Acids (FFFA)
in the lipid extracts of fatty livers. Besides, autofluorescence
evidenced changes in the balance these optical biomarkers between a genetic and a diet-induced fatty liver models, with possible implication for investigations on AA and its role in lipotoxicity. On these basis, here we aimed to translate the autofluorescence analysis of free fatty acids to the serum, in a NASH
rat liver model.
Methods: NASH was induced in male Wistar rats by
8-week methionine and choline deficient (MCD) diet; control
rats received the same diet in which methionine and choline
were added. Serum levels of hepatic enzymes (AST, ALT),
cholesterol, triglycerides, HDL and LDL were evaluated. Excitation and emission fluorescence spectra were recorded in
the near UV-visible interval from sera and pure, reference
compounds.
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The Impact of Diet on Non-Alcoholic Fatty Liver
Disease
L. Ohuma
Kisumu, Kenya

Background and Aims: Non-alcoholic fatty liver is a nutrition problem resulting from impaired insulin action hence
overproduction of glucose and triglycerides. Consequently, the
fatty liver is a predictor of diseases such as diabetes and cardiovascular problems. There are three main reasons that contribute to an increased accumulation of fat in the liver namely; excessive delivery of the free fatty acids from the lipolysis of visceral and superficial fat depots (60 percent), increased hepatic
lipogenesis, (30 percent) and increased intake of nutrients (10
percent). On the other hand, the most likely cause of death in
patients diagnosed of non-alcoholic fatty liver disease results
from coronary artery complications and not chronic liver conditions.
This abstract aims at educating the public on healthy nutrition and lifestyle measures amidst the current changes in eating
patterns and availability of processed and junk foods at our
disposal.
Methods: The paper critically evaluates secondary materials, from nutrition journals, in line with how diet impacts of
non-alcoholic fatty liver disease and how to prevent and manage the condition.
Results: From the lens of medical nutrition experts, several
changes in our intake of nutrients have occurred that increases
the incidence non-alcoholic fatty liver disease in populations.
These include increased intake of energy, increased consumption of added sugars, total and added fat intake, and increased
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intake of processed flour and cereal products. Similarly, the
consumption of high fructose corn syrups, as used in sweetening soft drinks, also contributes to the risk factors of contracting non-alcoholic fatty liver disease.
Conclusions: In conclusion, the paper asserts that non-alcoholic fatty liver disease is an emerging nutrition problem
that needs much attention in terms of research, and nutrition
intervention. This is because the eating patterns of people have
changed and unless caution is taken, the incidence and prevalence of mortality and morbidity from the disease will be on
the rise. Further, current paper posits that the disease can be
prevented by combining healthy diet with regular physical activity.
No conflict of interest.
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Screening of Risk Factors Contributing to NAFLD in
Slovakia
M. Szantova1, L. Skladany2, M. Oltman3, M. Janicko4,
S. Adamcova-Selcanova2, J. Badinkova2, Z. Mészárosová2,
Z. Durkovicova1, S. Drazilova5, M. Zima6, V. Kupcova1, T. Koller7,
M. Belovicova8, M. Rac9, P. Jarcuska4

in the waiting room. Nine questions were included: age, gender,
education, weight and height, vegetable, fruit, fish and coffee
intake, smoking and physical exercise.
Results: Overweight or obesity were detected in 59% of patients, insufficient fiber intake in 87%, insufficient fish intake
in 85% and insufficient physical exercise in 68% of patients.
Only 19% of patients reported smoking and 35% had insufficient coffee intake from its hepatoprotective point of view. According to our study, a total amount of 75% pts were at risk for
NAFLD. Absolute change of life-style is needed in 59% of pts.
with overweight or obesity. Slovakia is on the 6th lowest position in the WHO European region in fruit and vegetable intake
(463 grams per day). In our study only 12% had adequate fruit
and vegetable supply (600 g or more). More physically active
life-style is needed in 68% of our pts.
Conclusions: Anonymous Q is a useful tool for unravelling
the risk factors leading to NAFLD. All mentioned lifestyle factors are modifiable and preventable. They are associated with
higher risk of NAFLD, cancer and premature cardiovascular
death. Systematic screening should help detect patients with
risk behavior. Early intervention can determine 90% of liver
diseases and help avoid precocious deaths. A national screening
programme combined with response plan would result in decreased avertable mortality.
No conflict of interest.
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University Medical Faculty, 3rd Department of
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2nd Department of Internal Medicine, Kosice, Slovak Republic;
5Hospital, Department of Internal Medicine, Poprad, Slovak
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Background and Aims: Slovakia has a way shorter life expectancy compared to other european countries with 40% of
avertable deaths from preventable causes, particularly cancer
and cardiovascular diseases. Overweight and obesity are in
32% higher in comparison to the european average (91% vs.
59%). The aim of this study is screening of key life style factors that contribute to nonalcoholic fatty liver disease
(NAFLD).
Methods: A total number of 923 patients (59% women, 41%
men) aged 18 to 91 years were included in the period of 8
months from 13 hepatologic outpatient clinics in Slovakia. Self
managed anonymous questionnaires (Q) were filled in by patients in the waiting room and dropped into the box provided
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Association Between Lipoprotein(a) and Fatty Liver
Disease in Nonalcoholic Patients
I. Matsoukis1, A. Ganotopoulou2, C. Triantafillopoulou3, D. Klonos3,
L. Skorda4, A. Sianni3
1Korgialeneio-Benakeio

General Hospital, 2nd Department of
Cardiology, Athens, Greece; 2Tzaneio General Hospital, Tzaneio
General Hospital, Piraeus, Greece; 3Konstantopoulio General
Hospital of Nea Ionia, 1st Department of Internal Medicine,
Athens, Greece; 4Korgialeneio-Benakeio General Hospital,
Department of Internal Medicine, Athens, Greece

Background and Aims: High levels of lipoprotein a (Lp(a))
have been associated with increased risk of cardiovascular disease, possibly through atherogenesis or through disruption of
the fibrinolytic mechanism.
The aim of this study is to investigate the effect of Lp(a) levels on the presence of fatty liver disease in nonalcoholic patients.
Methods: The study included 223 participants, with a mean
age of 71 ± 11 years that were hospitalized for minor illnesses
in or visit for routine health screening examination the departments of internal medicine of three tertiary hospitals. None of
the patients suffered from diabetes or had any medication for
dyslipidemia. The study duration was 12 months.

1st International Conference on Fatty
Liver (ICFL)

Patients were divided into two groups according to the levels of Lp(a) (normal-abnormal) The presence of the fatty liver
disease was assessed to all patients by ultrasonography by two
independent ultrasonography specialists.
Results: Group A included 101 participants who had abnormal values of Lp(a), while in Group B were included 122 patients with normal Lp(a). In group A, 65 patients with fatty
liver disease were recorded, while in Group B 57 patients had
fatty liver disease. The difference between the two groups
showed borderline statistical significance (p = 0.055). The statistical significance did not change after adjusted for other factors such as LDL, BMI, total cholesterol, triglyceride, presence
of high blood pressure or fasting glucose.
Conclusions: It seems that there is a possible correlation of
abnormal levels of Lp(a) and the presence of fatty liver disease
in nonalcoholic patients. Further studies with a larger population with greater statistical power are needed to confirm these
findings and to clarify the possible pathogenetic mechanism.
No conflict of interest.

Results: Of 115 pts fulfilling inclusion criterion, 12 were excluded. Final analysis: N = 103; age = 68 (14–86), female = 19%;
etiology = ALD-57%, NAFLD-42%, Hep-B+Hep-C-7%, AIH6%. Overall, 19 pts (20%) had no evidence of Ci, 71% with
NAFLD, 53% female (vs 12% in Ci-HCC group, p = 0.0001).
When comparing NAFLD-HCC (N = 40) with non-NAFLDHCC (N = 55), results were as follows: age: 68.6% vs. 66.9% (p =
0.4); women: 27.5% vs. 16.4% (p = 0.2); cirrhosis: 70% vs. 91%
(p = 0.008); surveillance ultrasound 2.6% vs. 16.4%, p = 0.035,
median survival: 371 vs. 352 days (p = 0.86). When comparing
HCC in cirrhosis with HCC-without-cirrhosis, the results were
as follows: age: 69 vs. 68 (p = 0.3); women: 11.9% vs. 52.6% (p =
0.0001); NAFLD: 35.9% vs. 70.6% (p = 0.01).
Conclusions: One-in-five pts with HCC did not have cirrhosis. The performance of surveillance is suboptimal, more so
in NAFLD/NASH. 1)NAFLD/NASH was the etiology of HCC
in 42.1% of pts; 2)NAFLD/NASH and female gender were signifficantly overrepresented in HCC without cirrhosis; 3)survival was not affected by presence, or absence of cirrhosis.
Interpretation: NAFLD/NASH: 1)is associated with 1a)
HCC and 1b)missing-rate by surveillance; 2)tends to give rise
to HCC without the presence of cirrhosis, more so in women.
No conflict of interest.
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Nonalcoholic Fatty Liver Disease (NAFLD) and
Hepatocellular Carcinoma (HCC): Single Centre
Experience
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Background and Aims: HCC in NAFLD/NASH might differ from other etiologies of HCC in its increased propensity to
arise in non-cirrhotic (Ci) liver.
The aim of this study is to determine 1)proportion of
NAFLD/NASH in HCC-cohort; 2)proportion of non-cirrhotic NAFLD/NASH in HCC-cohort; 3)outcome in these subgroups.
Methods: Retrospective analysis (M.R.) of single-centre dataset from cohort with HCC; cohort consisted of consecutive
pts diagnosed with HCC during interval 01/2012–08/2016. Inclusion citeria: HCC; exclusion: insufficient data. Recorded
variables: demographics, etiology of liver disease, presence or
not of cirrhosis according to imaging (US, CT, MRI), or histology.
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Hyperuricemia and Development of Non-Alcoholic
Steatohepatitis
O. Perez
Medica Sur, Clinica De Enfermedades Digestivas Y Obesidad,
CDMX, Mexico

Background and Aims: Multiple metabolic abnormalities
have been associated with the development of non-alcoholic
stomatiohepatitis (NASH). There are no studies in Mexican
population that relate uric acid levels and the development of
non-alcoholic steatohepatitis in patients with fatty liver. The
aim of this study was to determine if there is a relationship between uric acid levels and the risk of developing nonalcoholic
steatohepatitis in Mexican patients with fatty liver.
Methods: 1314 patients were included. The study ranged
from January 2011 to May 2013. Inclusion criteria were adults
over 18 years, complete physical examination, alcohol consumption less than 21 drinks per week in men and less than
14 drinks per week in women; Anthropometric measurements, laboratory variables and comorbilities were obtained.
Patients with previous hepatopathy known different of fatty
liver, use of hepatotoxic drugs and patients with incomplete
data were excluded. Hyperuricemia was defined in women
levels greater than or equal to 5.7 mg/dl, and in men levels
greater than or equal to 7 mg/dl. Nonalcoholic steatohepatitis
was defined as the elevation of ALT levels greater than or
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equal to 40 IU/L, USG with steatosis and with a negative viral
and inmunological profile. Statistical analysis: Means, ranges
and standard deviations were used; Logistic regression was
used to analyze the relationship of variables to ALT levels and
to discard confounding variables; Mann-Whitney U was used
to compare between groups, a p < 0.05 was used for statistical
significance.
Results: Five hundred and sixteen patients (39%) were men,
mean age was 42 (16–78, ± 12.8); It was found that 27.6% of the
population had NASH. Logistic regression was performed and
it was found that elevated uric acid (p < 0.000) was related to
NASH. When correlating the variables, it was found that there
is a positive correlation between uric acid levels and ALT levels,
a tendency has also been found for a negative correlation between ALT and HDL levels.
Conclusions: The presence of hyperuricemia is a predictor
of the development of steatohepatitis in fatty liver. In addition
it was found that there is a tendency to higher levels of HDL
with lower levels of ALT.
No conflict of interest.
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the end of the 10th year. Multivariate analysis identified HOMAIR (>4, hazard ratio [HR] 16.6, p = 0.006), and HOMA-B (>100,
HR 13.9, p = 0.008) as independent risk factors of development
of T2DM.
Conclusions: The NASH patients have underlying potential
of glucose intolerance. In NAFLD patients, high insulin resistance is the most important risk factor of the development of
T2DM. The appropriate therapy against insulin resistance
might be needed for patients with NAFLD to prevent development of T2DM.
No conflict of interest.
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Rare Variants in MTTP, PNPLA3 and TM6SF2
Genes Associated with NAFLD in Japanese General
Population
S. Iwamoto, S. Boonvisut, K. Yoshida, K. Watanabe, K. Nakayama
Jichi Medical University, Division of Human Genetics- Center for
Molecular Medicine, Shimotsuke, Japan
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The Insulin Resistance Is the Most Important Risk
Factor for Development of Type 2 Diabetes Mellitus
in Patients with Nonalcoholic Fatty Liver Disease
Y. Seko, K. Yamaguchi, Y. Itoh
Kyoto Prefectural University of Medicine, Gastroenterology and
Hepatology, Kyoto, Japan

Background and Aims: Type2 Diabetes mellitus (T2DM) is
a major complication of patients with nonalcoholic fatty liver
disease (NAFLD). The aim of this retrospective study is to determine the risk factor for development of T2DM in biopsy
proven NAFLD patients.
Methods: Consecutive 162 patients with biopsy-proven
NAFLD patients who received 75 g oral glucose tolerance test
(OGTT) were retrospectively enrolled in this study. Among
them, we analyzed 89 patients without T2DM diagnosed by
OGTT to estimate the cumulative rate for development of
T2DM.
Results: Of 162 patients, the glucose tolerance pattern were
DM, 45 patients (27.8%); impaired glucose tolerance (IGT), 68
(42.0%); normal glucose tolerance (NGT), 49 patients (30.2%).
Patient with nonalcoholic fatty liver (NAFL) tended to be more
often NGT than patients with nonalcoholic steatohepatitis
(NASH). (p = 0.060) The serum level of free plasma glucose
were not significantly difference between NAFL and NASH patients, while those of insulin were significantly higher in NASH
group. Of 89 patients without T2DM, 13 patients developed
T2DM during a follow-up period of 5.2 years. The cumulative
rate of T2DM was 8.8% at the end of the 5th year and 23.4% at
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Background and Aims: Genome wide association studies
highlighted robust involvement of common variation of
PNPLA3 and TM6SF2. Rare loss of functional variants of MTTP
have also been shown to be associated with liver steatosis along
with severe reduction of plasma lipid levels. This study aims to
identify the rare variants in PNPLA3, MTTP and TM6SF2
genes, and to assess their functional influence on the development of NAFLD.
Methods: Non-alcoholic abuse males were chosen (n = 950)
from genome DNA panel of 3,013 Japanese and used as a discovery panel. Thirty-four amplicons covering all the coding regions of the three genes were amplified in two-set multiplex
PCR. Individual MID-tag and adaptor sequences were tailed by
nested PCR. Equivalent amount of PCR amplicons from 48
samples per run were mixed into one tube and used as a library
for the sequencing with 454 GS Junior. Resequenced Data of
the amplicons was aligned and mapped by CLC genomics
workbench software on Homo sapiens (hg19) reference genome data. Suspected rare variants were confirmed by direct
sequencing using capillary sequencer. Predicted possible damaging impact of non-synonymous SNPs were scored by Polymorphism Phenotyping v2 (PolyPhen-2) software tool. Confirmed variants observed >1 sample, excluding synonymous
mutation, were genotyped in 3013 Japanese DNA panel using
TaqMan genotyping system. Non-synonymous rare base substitutions were induced in PNPLA3 and MTTP cDNA and
transfected into Huh7 and Cos7 cells, respectively. Lipid accumulation and VLDL excretion in PNPLA3 cDNA transfected
Huh7 cells were evaluated. MTP activities in Cos7 cells transfected MTTP cDNA were measured using fluorescence assay
system.

1st International Conference on Fatty
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Results: The 454 sequencing followed by confirmation
with direct-sequencing identified 29 rare variants (minor allele
frequency <0.01), in which 10 variants were synonymous and
16 were non-synonymous base substitutions, 2 variants were
splicing variants and 1 variant was a frame-shift base deletion.
A non-synonymous variant in MTTP reduced NAFLD risk. A
non-synonymous varinant and a splicing varinat in PNPLA3
increased NAFLD risk. One of the non-synonymous variant of
PNPLA3 showed functional defect in Huh-7 cells.
Conclusions: Rare variants associated with NAFLD in Japanese general population were identified in in MTTP, PNPLA3
and TM6SF2 genes, some of which were functionally validated.
No conflict of interest.

Bilirubin decreased from 1.64 ± 4.13 to 1.21 ± 1.89 mg/dL
in the T-group (p < 0.05) and increased from 1.04 ± 7.08 to
1.12 ± 1.96 mg/dL in CTRL (NS).
AST remained stable in both groups, ALT declined slightly
in both groups.
Medication adherence in the T-group was 100 per cent as all
injections were administered in the office and documented.
There were 25 deaths (7.8%) in the T-group of which 11
(44%) were cardiovascular. In CTRL, 28 patients (15.2%)
died, and all deaths (100%) were attributed to cardiovascular
causes.
Conclusions: Long-term TTh with TU in an unselected hypogonadal men resulted in improvement of liver steatosis.
Since hepatic steatosis is a cardiometabolic risk factor, these
changes may have contributed to a reduction in mortality.
No conflict of interest.
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Long-Term Testosterone Treatment Improves
Liver Steatosis Measured by Fatty Liver Index (FLI)
in Hypogonadal Men: Real-World Data from a
Controlled Registry Study
F. Saad, A. Yassin, G. Doros, A. Traish
Bayer Pharma AG, Global Medical Affairs Andrology, Berlin,
Germany

Background and Aims: Fatty liver is increasingly recog-

nized as cardiovascular risk factor. A registry was established to
assess long-term effectiveness and safety of testosterone undecanoate injections (TU) in a urological setting in comparison
to an untreated hypogonadal control group. Parameters related
to liver function were measured fatty liver index (FLI) calculated to gain insight on effects of testosterone therapy (TTh) on
ectopic fat deposition in the liver.
Methods: Prospective registry study in 505 men with total
testosterone (T) levels ≤12 nmol/L and symptoms of hypogonadism. 321 men received TU every 12 weeks for up to 12 years
(T-group). 184 men opted against TTh and served as controls
(CTRL). 8-year data were analyzed. FLI was calculated using
the formula published by Bedogni G et al. 2006.
Results: FLI decreased from 83.6 ± 12.08 to 66.91 ± 19.38 in
the T-group and increased from 68.67 ± 19.35 to 81.35 ± 16.91
in CTRL (p < 0.0001 for both).
γ-GT decreased from 39.31 ± 11.62 to 28.95 ± 7.57 U/L in
the T-group (p < 0.0001) and increased from 37.79 ± 29.55 to
39.5 ± 26.71 U/L in CTRL (p < 0.0005).
Waist circumference decreased from 107.17 ± 9.64 to
100.34 ± 9.03 cm in the T-group and increased from 99.8 ± 9.13
to 104.65 ± 8.25 cm in CTRL (p < 0.0001 for both).
BMI decreased from 31.51 ± 4.32 to 29.03 ± 3.77 kg/m2 in
the T-group and increased from 29.2 ± 3.22 to 30.68 ± 3.99 kg/
m2 in CTRL (p < 0.0001 for both).
Triglycerides decreased from 252.35 ± 90.99 to 213 ± 65.91
mg/dL in the T-group and increased from 196 ± 91.31 to
244.55 ± 61.39 mg/dL in CTRL (p < 0.0001 for both).
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NAFLD in Japanese
K. Yoshida1, K. Watanabe1, K. Nakayama1, Y. Kawai2, K. Kojima2,
M. Nagasaki2, S. Iwamoto1
1Jichi

Medical University, Division of Human Genetics- Center
for Molecular Medicine, Shimotuke, Japan; 2Tohoku University,
Division of Biomedical Information Analysis- Department of
Integrative Genomics- Tohoku Medical Megabank Organization,
Sendai, Japan

Background and Aims: Nonalcoholic fatty liver disease
(NAFLD) is mostly complicated with obesity, increased circulating free fatty acid due to the insulin resistance are predicted
major source to make ectopic fat depot in hepatocyte. However,
some NAFLD patients are not obese and not all obese patients
develop NAFLD. It has been reported that non-obese NAFLD
are highly prevalent in ethnic groups in East- and South-Asia.
In our study, BMI of 45% participants were less than 25, who
have diagnosed bright liver by ultrasonography. Furthermore,
there are some reports that metabolic parameters of triglyceride, fasting glucose and blood pressure are different from nonobese NAFLD in obese NAFLD. These facts suggested that
some unique metabolic pathways are involved in liver fat depot
of non-obese NAFLD. Genome-wide association studies
(GWAS) in European ethnic groups identified PNPLA3,
NCAN, PPP1R3B, GCKR and LYPLAL1 genes associated with
NAFLD. Japanese GWAS also showed deep association with
PNPLA3 but failed to identify unique loci in Japanese. This
study intended to identify the genes associated with non-obese
NAFLD and to reveal the differences between non-obese and
obese NAFLD.
Methods: Non-obese NAFLD cases (n = 181) were chosen
from two cross-sectional genome study panels, which enrolled
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3,013 and 3,325 Japanese. Whole genome SNP genotyping was
performed using SNP array optimized for Japanese (Japonica
array, Toshiba). The genotyping results were compared with
the genotype data of 1,273 controls adjusted for age, gender and
alcohol consumption, who were enrolled in Tohoku Medical
Megabank organization. The diagnosis of NAFLD was made by
ultrasonography and their alcohol consumption, less than 20 g
per day.
Results: Statistical significances of three loci have fallen below a provisional threshold (P < 1.0E-7). Interestingly, these
loci have not been reported the genetic or physiological association with NAFLD in previous studies.
Conclusions: We identified three loci associated with nonobese NAFLD in Japanese, which were independent from
known NAFLD loci. This result implied the possibility that
pathological mechanisms in non-obese NAFLD are different
from in obese NAFLD. Functional validation of one of the loci
is under investigation.
No conflict of interest.

patic steatosis. LSM variability could be related to fasting periods, variability in positioning the subject, some degree of liver
congestion rather the impact of hepatic fat.
Conclusions: 1. Alcohol consumption, concurrent obesity
and metabolic syndrome are associated with an increased risk
of fibrosis. 2. Using FibroScan serves as a valuable surrogate for
degree of fibrosis in patients with metabolic syndrome. 3. The
metabolic patients with positive markers of systemic inflammation and oxidative stress develop earlier progressive liver disease. 4. LSM is an available method to pursue a context of clinical and biological data to make therapeutical decisions with
meaningful impact.
No conflict of interest.
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Metabolic Syndrome and NAFLD
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Liver Elastography for Diagnosis of Fatty Liver in
Patients with Metabolic Syndrome

Background and Aims: Metabolic syndrome (MS) and obesity is one of most frequently condition associated of fatty liver.
MS presents a high risk of increased adiposity, increase of fibrosis and liver steatosis.
We studied the relationship between metabolic syndrome,
systemic pro-inflammatory status, oxidative stress, and liver fibrosis evaluated indirectly by liver stiffness measurement
(LSM).
Methods: We examined 36 patients with metabolic syndrome and we evaluated body mass index (BMI), body fat
(PGC) with Omron BF306 device, estimation of alcohol consumption through anamnesis and a questionnaire (AUDIT-C
test), biomarkers of systemic inflammation and cytolysis: C Reactive Protein (C-RP) and transaminase level, oxidative stress
by measuring venous malondialdehide (MDA) by Satoh method, liver echography and liver stiffness measurement by liver
elastography (FibroScan).
Results: In the studied group 22 patients were women and
14 men, BMI in men was 32.51 kg/m² and 34.20 Kg/m² in women, recreational consumption of alcohol was positive to 20 patients, and excessive consumption to 5/36 patients. The average
value of C-RP was 6.25 mg/l, the MDA level was 4.54 ±
0.62 nmol/ml and the mean LSM was 15.4 kPa. We showed a
linear correlation between waist circumference and PGC in
these patients, liver ultrasound changes compatible with he-
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Reference Value for Homeostasis Model Assessment
for Insulin Resistance (HOMA-IR) and Cut-Off Value
for NAFLD
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Background and Aims: Homeostasis model assessment of
insulin resistance (HOMA-IR) is a surrogate of insulin resistance. Recent European Guidelines for NAFLD call for refer-

1st International Conference on Fatty
Liver (ICFL)

ence values for HOMA-IR. We aimed to determine i) the upper
limit of normal HOMA-IR in two population-based cohorts, ii)
HOMA-IR corresponding to NAFLD, iii) effects of gender and
PNPLA3 genotype at rs738409 on HOMA-IR and iv) inter-laboratory variation in HOMA-IR.
Methods: We identified healthy subjects in two populationbased cohorts (the FINRISK 2007, n = 5024) and the Programme for Prevention of Type 2 Diabetes (FIN-D2D, n =
2849) to define the upper 95th percentile of HOMA-IR. Nonobese subjects with normal fasting glucose, no excessive alcohol
use, no known disease and who didn’t use any drugs were considered healthy. HOMA-IR was calculated as [fP-glucose
(mmol/l) x fS-Insulin (mU/l)]/22.5. PNPLA3 genotype at
rs738409 was determined in both cohorts. The optimal HOMAIR cut-off for NAFLD (liver fat ≥5.6% based on the Dallas Heart
Study) was determined using ROC analysis in 368 non-diabetic subjects (35% with NAFLD), whose liver fat was measured
using proton magnetic resonance spectroscopy. Subjects were
randomized into discovery and validation cohorts. Samples
from 10 subjects were simultaneously analyzed for HOMA-IR
in 7 European laboratories.
Results: The upper 95th percentiles of HOMA-IR were
1.9 and 2.0 in healthy subjects in the FINRISK (n = 1167)
and FIN-D2D (n = 459) cohorts. Gender or PNPLA3 genotype did not influence these values. Using ROC analysis, the
AUROC for HOMA-IR was 0.88 (95% CI 0.84–0.92) in the
discovery cohort. The optimal HOMA-IR cut-off for NAFLD
based on the Youden Index was 1.9 (sensitivity 87%, specificity 79%). The results were similar in the validation cohort
and all subjects. A HOMA-IR of 2.0 corresponded to normal
liver fat (5.6%) in linear regression analysis. The inter-laboratory CV% of HOMA-IR was large (25%) due to inter-assay
variation in insulin (25%) rather than glucose (5%) measurements.
Conclusions: In healthy subjects in two population-based
cohorts, the upper limit of normal HOMA-IR was 1.9 and 2.0.
The 1.9 was found to best distinguish NAFLD from nonNAFLD and the 2.0 corresponded to the 5.6% liver fat. Standardization of insulin assays would be the fist step towards definition of normal values for HOMA-IR.
No conflict of interest.
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Determination of the Prevalence of Non-Alcoholic
Fatty Liver Disease (NAFLD) in a Healthy Adult
Population, Using Two Lipidomic Diagnostic
Methods
W. García1, R. Mayo1, I. Gil-Aldea2, A. Cemborain3, A. Purroy2,
M.P. Huarte4, J. Uriz4, J.M. Zozaya4, I. Mincholé1, I. Martínez-Arranz1,
B. Lanza1, J. Arribas1, A. Vadillo1, A. Castro1, P. Ortiz1
Metabolomics Department, Derio, Spain; 2Biobanco
Navarrabiomed, Fundación Miguel Servet. Servicio Navarro de
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de Salud, Pamplona, Spain; 4Servicio de Aparato Digestivo,
Complejo Hospitalario de Navarra, Pamplona, Spain
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Background and Aims: Non-Alcoholic Fatty Liver Disease
(NAFLD), the most frequent chronic hepatic disease in the western world, is often associated to obesity and diabetes. NAFLD
evolves from steatosis or fat accumulation in the liver to NonAlcoholic Steatohepatitis (NASH), involving inflammation, cell
damage and progressive fibrosis. Liver biopsy, the standard
method to diagnose NASH, is, however, expensive, invasive,
prone to errors and involves risks for the patient. We therefore
urgently need to find new alternative non-invasive diagnostic
methods.
OWL has developed a method based on blood lipidomics,
which allows to determine the degree of NAFLD and consists
of two tests: OWLiverCare, which discriminates between
healthy liver and NAFLD, and OWLiver, which differentiates
between steatosis and NASH.
The aim of this study was to determine the prevalence of
NAFLD in a healthy adult population (OWLiverCare) and to
identify those individuals with a greater probability of having
NASH (OWLiver).
Methods: A total of 310 individuals were recruited among
voluntary blood donors from Navarra’s Blood and Tissue Bank
(BSTN). They gave informed consent and filled up a questionnaire on food and alcohol consumption habits, as well as their
clinical history. Various anthropometric parameters were also
measured and these exclusion criteria were considered: any
hepatopathy, metabolic syndrome, risk of alcohol consumption and last food intake lower than 3 hours.
Results: Out of the 310 volunteers, 48 were eliminated from
the study due to non-compliance with one or several of the exclusion criteria. 262 voluntaries finally participated, with the
following test results: 168 individuals had a healthy liver
(64.1%), 69 steatosis (26.3%) and 25 NASH (9.5%).
NAFLD prevalence increased with body mass index (BMI),
ranging progressively from lower than 20% for BMIs <24 Kg/
m2 to over 50% for BMIs >30 Kg/m2. Similarly, a higher prevalence of NASH was observed with age, increasing in donors
over 40 years old.
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Conclusions: Results obtained are in agreement with the

worldwide 20–30% NAFLD prevalence reported. Besides,
around 9% of these donors might suffer from NASH. These will
be followed up by a hepatologist and those with steatosis by
primary care, recommending diet, exercise and an echography
if considered appropriate.
No conflict of interest.
Disclosure Statement: Will García, Rebeca Mayo, Itziar
Mincholé, Ibon Martínez-Arranz, Borja Lanza, Jessica Arribas,
Andrea Vadillo, Azucena Castro, Pablo Ortiz: OWL employees.

3 steatosis. WSR (R2 = 0.127, F change 10.4, P = 0.002) was the
predictor of severity of NAFLD based on the forward regression analysis.
Conclusions: Subjects with grade 3 steatosis had the most
unfavourable cardio-metabolic profile warranting earliest intervention to manage and avert NAFLD associated complications.
No conflict of interest.
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Metabolic Aberrations in Type 2 Diabetics with
Different Grades of Ultrasonographic Non-Alcoholic
Fatty Liver Disease
K.S. Roy1, U. Iyer2, R. Shah3, T. Vaishnav4
1M. S. University of Baroda, Department of Foods and Nutrition,
Baroda, India; 2M.S. University of Baroda, Department of Foods
and Nutrition, Baroda, India; 3Alkapuri Diabetology Clinic,
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Background and Aims: Non-alcoholic fatty liver disease
(NAFLD) in type 2 diabetics is the stepping stone to advanced
liver disease and adverse cardiovascular outcomes. The metabolic aberrations that occur in each grade of ultrasonographic
NAFLD have been meagerly explored. Therefore, we aimed to
assess the metabolic aberrations in different grades of ultrasonographic NAFLD in type 2 diabetics.
Methods: Type 2 diabetics with NAFLD {(N = 74); (13.51%
grade 1 steatosis, 78.4% grade 2 steatosis and 8.1% grade 3 steatosis)} were enrolled from a clinic and data on anthropometry,
lifestyle factors, fasting biochemical profile, abdominal ultrasonography and liver span was collected.
Results: Waist circumference and waist stature ratio (WSR)
was higher in grade 3 steatosis compared to grade 1 and grade
2 steatosis. All the subjects with grade 3 steatosis were obese,
had abdominal obesity and had significantly lower total METminutes/week from grade 1 (154 vs. 1267.3, P 0.011) and grade
2 steatosis (154 vs. 663.5, P 0.00006). The soluble fibre intake in
grade 3 steatosis (2.4 vs. 3.7 g, P 0.022) and grade 2 (2.7 vs. 3.7 g,
P 0.012) was significantly lower from grade 1 steatosis. The lipid fractions increased non-significantly from grade 1 to grade
3 steatosis. Gamma glutamyl transferase was significantly higher in grade 3 steatosis compared to grade 1 steatosis (47.1 vs.
30.4 U/L, P 0.020). Grade 3 steatosis subjects had significantly
higher liver span than those with grade 1 (188.8 vs. 168.4 mm,
P 0.045) and grade 2 steatosis (188.8 vs. 174.1 mm, P 0.029).
Prevalence of metabolic syndrome increased steadily; 60% in
grade 1 steatosis, 72.4% in grade 2 steatosis and 100% in grade
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Universitätsklinikum Hamburg-Eppendorf, I. Medizinische Klinik
und Poliklinik, Hamburg, Germany

Background and Aims: The NAFLD is thought to be caused
of the combination multiple parallel “hits” but the exact mechanisms are still unclear. We hypothesize that NAFLD patients
have a distinctive immunologic signature, which correlates
with their disease associated metabolic alterations.
Methods: Mononuclear cells from peripheral blood of patients with different stages of NAFLD (n = 20), chronic HCV
infected patients (n = 20), cell extracts from liver biopsies of
patients with suspicion of NAFLD and age and BMI matched
healthy control cohort (n = 20) were collected and a comprehensive multiparameter FACS panel was developed.
Results: Fluorochrome marked antibody panels for Flow
cytometry analysis of the frequency of T cells as subsets of
leucocytes (CD45, CD3, CD4, CD8), the T helper subsets
(TH) TH1, TH2 and TH17 cells (CD45RA, CCR6, CCR4,
CXCR3, CD161), T central memory, naïve T cells, TemRA
and TemRO T cells (CD45RA, CCR7), Tregs (CD25, CD127),
Natural killer cells (CD16, CD56, NKG2D), as unconventional T cells the mucosa associated invariant T cells (MAIT)
(CD161, TCRVα7.2), invariant natural killer T cells (iNKT)
(TCRVα24Jα18) and γδT cells (panγδ, TCRVδ2) and markers
for cell senescence (CD57) and activation (CD38, HLA-DR)
were established.
Conclusions: Comprehensive analysis of these immune cell
populations will be presented and correlated with parameters
for liver fibrosis, steatosis and metabolic alterations.
No conflict of interest.
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Role of PTP1B in the Progression of Non-Alcoholic
Fatty Liver Disease

Severe Reduction of Blood Lysosomal Acid Lipase
in Cryptogenic Cirrhosis: A Nationwide Multicentre
Cohort Study
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1Instituto
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Background and Aims: Non-alcoholic fatty liver disease
(NAFLD) is the most common chronic liver disease in Western
countries. Protein tyrosine phosphatase 1B (PTP1B) negatively
modulates insulin receptor-mediated signaling and is a therapeutic target for type 2 diabetes and obesity. We have evaluated
the impact of PTP1B deficiency in non-alcoholic steatohepatitis (NASH), a severe NAFLD stage.
Methods: Histological and molecular characterization of
livers from wild-type and PTP1B-deficient mice fed chow
(CHD) or methionine/choline-deficient diet (MCD) for 4–8
weeks. A NASH recovery model was established by switching
MCD (after 8 weeks) to CHD for 2–7 days. Non-parenchymal
liver cells (NPCs) were analyzed by flow cytometry. Oval cells
(OCs) were isolated from mouse livers. PTP1B and OCs markers were analyzed in livers from mice and NASH patients and
compared to normal livers.
Results: Wild-type mice fed MCD for 8 weeks exhibited severe NASH with infiltration of NPCs and increased Fgf21, Il6
and Il1b mRNAs in the liver. These parameters returned to
normal levels after switching to CHD. PTP1B deficiency accelerated MCD-induced NASH reflected by liver histology and
higher increases in NPCs infiltration and Fgf21 and Il6 mRNAs.
Conversely, after switching to CHD, PTP1B deficiency rapidly
improved liver histology and fat deposition decreased earlier
than in wild-type mice in parallel with higher Cd36 and Cpt1a
mRNAs and serum triglycerides, suggesting increased fatty
acid efflux from the liver. Recruitment of NK+ cells and M2
macrophage markers were also up-regulated in PTP1B-deficient compared to wild-type livers. Interestingly, expression of
OCs markers (Epcam and Ck19) increased by MCD in both
genotypes, this effect being enhanced PTP1B-deficient livers.
OCs lacking PTP1B displayed enhanced proliferative capacity.
In NASH patients, hepatic PTP1B mRNA levels correlated with
OCs markers.
Conclusions: PTP1B elicits an opposite role in NASH progression and regression and might modulate oval cells proliferation during NAFLD progression.
No conflict of interest.
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Background and Aims: Cryptogenic cirrhosis (CC) accounts for about 5–30% of liver cirrhosis, but the exact underlying pathophysiologic mechanism is still elusive. Blood lysosomal acid lipase (LAL) has been found to be reduced in nonalcoholic steatohepatitis, which is considered the major cause
of CC. We investigated the activity of LAL in a large series of
patients with liver cirrhosis of different aetiology.
Methods: This was a multicentre observational cohort
study including 274 patients with liver cirrhosis of different aetiology from 19 centres of Internal Medicine, Gastroenterology
and Hepatology distributed throughout Italy. All patients underwent clinical and biochemical characterization at baseline;
blood LAL activity (nmol/spot/h) was measured with dried
blood spot technique. Data are presented on behalf of the LALCirrhosis Collaborative Research Group.
Results: Overall, 133 patients had CC, and 141 patients had
cirrhosis by other causes (61 viral, 53 alcoholic, 20 alcoholic+viral,
7 autoimmune). Patients with CC were older compared to other aetiology-cirrhosis, with a lower Child-Turcotte-Pugh (CTP,
p = 0.003) and MELD score (p = 0.009), and a higher prevalence
of cardio-metabolic risk factors and previous cardiovascular
and cerebrovascular events. In the whole cohort, LAL activity
value was 0.58 [042–0.82] nmol/spot/h. LAL activity was 0.49
[0.38–0.75] in the CC group, significantly lower than in the
known-aetiology one (0.65 [0.46–0.94], p = 0.002).
Multivariable linear regression analysis showed that CC (vs.
known aetiology, Beta = –0.144, p = 0.018), platelet count
(Beta = 0.400, p < 0.001) and CTP score (Beta = 0.134, p = 0.021)
were independently associated with log-LAL activity. Similar
results were found using MELD (Beta = –0.136, p = 0.018) instead of CTP.
Conclusions: We found a marked reduction of LAL activity
in patients with cryptogenic cirrhosis compared to the other
known aetiologies. Prospective study will determine if LAL
may have a causal role in the progression of liver disease in patients with NAFLD.
No conflict of interest.
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Background and Aims: Drug-induced liver injury (DILI) is
defined as injury to the liver caused by diverse drugs leading to
liver dysfunction. A family of such drugs can induce non-alcoholic steatohepatitis (NASH) by impairment of mitochondrial
respiration and fatty acid β-oxidation, which ultimately increase reactive oxygen species. Actually, no means are currently available for preventing DILI toxicity. There is an important
healthcare issue regarding serious morbidity and mortality.
Mesenchymal stem cell (MSC) based therapy has been extensively investigated in the area of regenerative medicine for different organs because of its ability to differentiate into various
tissue types, stimulate regeneration, and repair damaged tissue/
organs. However, recent reports showed MSC-conditioned
medium (MSC-CM) can stimulate host responses for repair
and also reduce the liver-injury level in several different injury
models, even without MSC. The aim of this study is to investigate the effect of MSC-CM in a DILI model.
Methods: The hepatoprotective effect of MSC-CM was explored by in vitro screening using HepG2 and HepaRG cells
exposed to Amiodarone or Tamoxifen plus vehicle or MSCCM, regarding cell viability, cytotoxicity, caspase activity,
apoptosis and morphologic changes.
Results: MSCs-CM treated showed significantly higher cell
viability in contrast with the vehicle-treated group in both
drugs models. This was associated with a significant decrease
of apoptosis and caspase activity in drug-MSCs-CM treated
cells.
Conclusions: MSCs-CM could exert a potential therapeutic
benefit in drug induced liver injury.
Funding: FONDECYT 1150589.
No conflict of interest.
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Background and Aims: To study the frequency of liver injury among persons of different ages with obesity; to identify
predictors NAFLD development.
Methods: Fifty patients were included to the study: 25 children with Z-score BMI ≥2.0 and 25 adults with a BMI ≥30 kg/
m2. The median age was 13 [12; 14] years old in children, 51.9
[36; 57] – in adults. All patients underwent clinical examination
with determination of lipid profile, AST, ALT, GGT, pancreatic amylase and lipase, body composition, abdominal computer tomography (CT) and ultrasonography.
Results: According abdominal CT NAFLD has been identified in 7 adult patients (26.9%) and has not been identified in
children. The median density of the liver was 54.0 [45.5; 54.5]
HU. The liver density on CT revealed negative correlation with
cholelithiasis (R = –0.889, p < 0.05), revealed no correlation
with the lipid profile. In the group of obese children liver density was inversely correlated with the level of AST (R = –0.684,
p < 0.05), ALT (R = –0.717, p < 0.05) and GGT (R = –0.857, p <
0.05). Hepatic steatosis, detected by ultrasound method, was
more often diagnosed in women, were correlated with age (R =
0.312, p < 0.05), body mass (R = 0.295, p < 0.05), BMI (R =
0.457, p < 0.05), glucose (R = 0.475, p < 0.05) and TG (R = 0.305,
p < 0.05). NAFLD in adults in 100% of cases they were associated with steatosis of the pancreas. In children, hepatic steatosis
was more prevalent in boys; correlated with BMI (R = 0.347,
p < 0.05), Z-score BMI (R = 0.370, p < 0.05), HOMA index (R =
0.323, p < 0.05) and fat body mass (R = 0.364, p < 0.05).
Conclusions: NAFLD associated with age, BMI, fat body
mass, more often diagnosed in women more often diagnosed
in women, AST, ALT, GGT, no correlation with the lipid profile in adults; with age, Z-score BMI, degree of obesity and
HOMA index in children.
NAFLD in adults in 100% were associated with steatosis of
the pancreas.
No conflict of interest.
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Liver and Adipose Tissue Metabolic Response to
Different Food Composition in Energy Restricted
High-Fat Diets

Macro- and Micronutrients Intake in Children with
NAFLD
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Background and Aims: To study the prevalence of inadequate nutrient intake in children with obesity and nonalcoholic fatty liver disease (NAFLD).
Methods: Ninety four patients (age 8–17 years old, median
13, males 47%) with obesity and NAFLD were included in the
study. Nutrients intake was estimated by frequency analysis
method based on interview with program “Analysis of human
nutritive status” (Research Institute of Nutrition, Moscow).
Results: Energy intake in children was 1955 [1398; 2526]
kcal/day (median [interquartile range]). Protein intake – 69.6
[49.6; 86.2] g/day, decrease of protein intake was revealed in
46.8% children, increase in 28.7%. Total fat intake was 86.2
[62.4; 120.1] g/day, excessive fat intake was registered in 86.2%
patients. Median of saturated fatty acids intake was 31.1 [22.2;
41.6] g/day, increased level in 88.3%. Polyunsaturated fatty acids intake – 18.0 [11.0; 25.1] g/day, its deficit was revealed in
62.8%. Decrease intake of ώ3-PUFA was found in 95.7% children, its daily intake was 1.91 [1.35; 2.73] g. Median of carbohydrate intake was 205.7 [151.9; 297.8] g/day. The most of children with NAFLD (95.7%) had the deficiency of dietary fibers,
median intake 7.0 [5.1; 11.7] g/day. The analysis of microelement intake showed high frequency of low magnesium intake
(59.6%), calcium intake (40.4%) and high iron intake (48.9%),
median 326.9 [223.2; 458.3] mg/day, 1002 [648; 1310] mg/day
and 15.4 [11.7; 22.2] mg/day, respectively. The analysis of vitamins intake revealed low levels of vitamin A (93.6%), В1
(74.5%), В2 (67%) and niacin (79.8%) in diet of children with
NAFLD. Daily levels of its intake: 1067 [700; 1541] mkg, 0.83
[0.65; 1.36] mg, 1.43 [1.0; 1.78] mg and 11.5 [8.4; 16.2] mg, respectively. The most of children (84%) had excessive intake of
vitamin C: 153.3 [95.9; 276.4] mg/day.
Conclusions: The nutrient intake in obese children with
NAFLD is defined by high level of total fat and saturated fatty
acids, and deficit of PUFA. Low level of dietary fiber, some vitamins and minerals is noted. Results of the study must be considered in nutritional management of patients with NAFLD.
No conflict of interest.
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Background and Aims: Enlargement of fat cells and mitochondrial dysfunction in obesity lead to adipose tissue disruption and increase pro-inflammatory adipokines, also, dysregulate cross-talk between hepatocytes and adipocytes.
Caloric restriction (CR) is one of the most common approaches for weight control with potentially beneficial effects
on liver fat accumulation and metabolic regulation. Although
the greatest food composition of dieting remains debatable.
As treatments that raise energy expenditure through slight
uncoupling of mitochondria and fatty acid β-oxidation, as well
anti-inﬂammatory agents such as n-3 PUFA and polyphenols
show great possibilities in the treatment of obesity, we examined the metabolic responses to flaxseed versus corn oil and
polyphenol-rich black grape versus sugar in calorie restricted
high-fat diets.
Methods: After 11 weeks of high-fat diet consuming to induce obesity, 15 mice (C57BL/6) were sacrificed and other 60
divided into four high-fat diets with 30% CR for 12 weeks. The
diets contained 36% of energy from corn oil (CO) or flaxseed
oil (FO) with sugar (S) or grape (G).
Results: CR caused weight loss just in the first month. FO
consuming mice had higher liver weight than CO (p < 0.05),
also, they were more insulin resistant than before CR. Hepatocytes deformity and more vacuoles observed in the liver section
from FO+G mice. MCP1 levels elevated 36% and 35% in FO+G
and FO+S respectively. Grape intake increased Ppara and Pcg1α expression (p = 0.32) in CO+G group and had a beneficial
effect on glucose homeostasis. Pparg expression reduced in
FO+G and despite a significant decrease of adiposity and higher adiponectin levels, FBS was significantly higher than CO+G.
After adjustment of different diets the results showed Ppara,
Pcg-1α, and Ucp1, also adiponectin/leptin ratio can be a predictor of liver weight.
Conclusions: Energy-restricted high-fat diets induced unexpected metabolic outcomes in long-term. It can be suggested
that regardless of calorie intake, the macronutrient proportion
and proper ratio of n-6/n-3 fatty acids in the diet are more important. Nonetheless, a decrease in adiposity, a combination of
high-polyphenol grape with a great amount of flaxseed oil may
cause glucose homeostasis dysregulation and disruption in fat
redistribution. The food composition which activates both
Pparg and α has higher efficiency.
No conflict of interest.
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Higher Expression of AKR1B10 Is Associated with
Higher Plasma Retinol Levels in Patients with
Non-Alcoholic Steatohepatitis

Urinary Lipocalin 2 and Non Alcoholic Fatty Liver
Disease
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Background and Aims: In non-alcoholic fatty liver disease
(NAFLD), aldo-keto reductase family 1 member B10 (AKR1B10)
is associated with disease severity. Our aim was to determine
the association between AKR1B10 expression in the liver and
plasma retinol levels, hepatic expression of other genes related
to retinol metabolism as well as transcription factors regulated
by retinoic acid.
Methods: This is a cross-sectional study where hepatic gene
expression (Illumina microarray) and, plasma retinol levels
(high performance liquid chromatography) were measured in
17 patients with simple steatosis (SS), 15 with non-alcoholic
steatohepatitis (NASH), and 22 healthy controls (HC).
Results: AKR1B10 was highly overexpressed in NASH compared to SS (+6.2 fold) and HC (+9.9 fold; p = 4.89E-11).
AKR1B10 expression was correlated with plasma retinol levels
(rho = 0.312, p = 0.022) which were higher in SS (1.41 ± 0.64
μmol/L) and NASH (1.29 ± 0.65 μmol/L) compared to HC
(0.68 ± 0.33 μmol/L; p < 0.05). Retinaldehyde dehydrogenase 1
family, member A2 (ALDH1A2) and retinaldehyde dehydrogenase 1 family, member A3 (ALDH1A3), key enzymes for retinoic acid synthesis, were underexpressed in SS (–1.48 and –2.3
fold, respectively) and NASH (–1.47 and –2.6 fold, respectively) versus HC.
Conclusions: In NASH, hepatic AKR1B10 is highly overexpressed and positively correlated with plasma retinol levels,
suggesting a reduction in the hepatic retinaldehyde and retinoic acid levels. This, in addition to changes in expression of
other genes related to the metabolism of retinol, suggest a role
for retinol metabolism in disease severity.
Acknowledgement: Canadian Institutes of Health Research and Fondecyt N° 11150685”.
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Background and Aims: Early diagnosis and appropriate management of Non alcoholic Fatty Liver Disease (NAFLD) might
have a great effect on minimizing complications. However, liver
biopsy is still the gold standard method for diagnose. Aim of the
work: to evaluate urinary Lipocalin 2 as a possible noninvasive
marker of NAFLD diagnosis and progression.
Methods: This case control study was conducted on 40

NAFLD patients merely diagnosed by liver biopsy with assessment of steatosis & inflammation grades by NAFLD scoring
system. Forty apparently healthy subjects with well-matched
age- and sex were also enlisted. Demographic, clinical, laboratory, ultrasonographic, and biopsy assessments data of all subjects were registered. Urinary Lipocalin 2 was assessed by enzyme-linked immunosorbent assay.
Results: The mean age of NFLD patients was 35.35 ± 9.53
years old, with essentially male predominance 77.5% (n = 31).
Urinary Lipocalin 2 was significantly higher in NAFLD patients
(5085.2 pg/ml), than control group (238.46 pg/ml) (p = 0.001).
A cutoff value of 855 pg/ml or more, was determined to define
NAFLD with 97.4% sensitivity 100% specificity (P-value =
0.001), accuracy 98.7%, and AUR 0.974. According to histopathological examination of liver biopsy; NAFLD patients were
furtherly subdivided into simple steatosis (31 patients) and
nonalcoholic steatohepatitis (NASH) (9 patients). In spite of
being high in both subgroups (5070.9 pg/ml in simple steatosis
and 5148.57 pg/ml in NASH), urinary Lipocalin 2 failed to distinguish between both subgroups (p > 0.05).
Conclusions: Urinary Lipocalin 2 could be a simple, noninvasive diagnostic rather than prognostic test of NAFLD.
No conflict of interest.
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Background and Aims: Increased hepatic iron deposits are
frequently observed in non-alcoholic fatty liver disease
(NAFLD) patients and may contribute to progression to a more
severe liver pathology, non-alcoholic steatohepatitis (NASH).
However, this association remains controversial. We assessed
the development of metabolic syndrome features and fatty liver disease in the mouse model of hereditary hemochromatosis
(Hfe-/- mouse) fed high-fat/high-sucrose (HF/HS) diet.
Methods: Female C57BL/6 mice at 8 (young; N = 20 Hfe+/+
and Hfe-/-) or 52 weeks of age (middle-aged; N = 22 Hfe+/+ and
N = 24 Hfe-/-) were fed ad libitum either standard (18% kcal
from fat, no added sucrose) or HF/HS diet (42% kcal from fat,
33% sucrose) for 12 weeks. The severity of liver disease was
evaluated histologically using the NAFLD activity score.
Results: Body weight increased in young Hfe+/+ and Hfe-/mice fed HF/HS, despite no significant alteration in visceral fat
mass. The latter presented higher levels of serum cholesterol,
triglycerides and glucose at starvation, and were more intolerant to glucose. Hepatic expression of Tnf-α, Il6 and α-Sma was
higher in Hfe-/- mice fed HF/HS, but steatosis was mild and we
found no histological evidence of features of human NASH,
including lobular inflammation, hepatocyte ballooning or fibrosis. In middle-aged animals, HF/HS increased both body
and visceral fat weight significantly. Like their younger counterparts, Hfe-/- mice fed HF/HS presented higher levels of serum cholesterol, triglycerides and glucose at starvation, and
were more intolerant to glucose than Hfe+/+ animals on the
same diet. In contrast to young animals, however, severe hepatic steatosis was histologically confirmed in all middle-aged
mice fed HF/HS. Notably, lobular inflammation was signifi-
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cantly higher in Hfe-/- livers. Other histological features of human NASH like hepatocyte ballooning, fibrosis and liver tumors were detected exclusively in middle-aged Hfe-/- mice fed
HF/HS.
Conclusions: Hemochromatotic mice fed HF/HS developed features of metabolic syndrome from young age, but the
development of fatty liver disease was age-dependent. Whereas
in young animals the lack of HFE was insufficient to aggravate
hepatic steatosis, middle-aged hemochromatotic mice fed HF/
HS developed NASH.
Funding: FEDER funds through COMPETE 2020, Portugal
2020 and Portuguese funds through FCT (PTDC/BIMMET/0739/2012,
SFRH/BPD/108207/2015,
POCI01-0145-FEDER-007274).
No conflict of interest.

Fatty Liver

ICFL7-0091

Insufficient Attention of NAFLD as a Cause of Cirrhosis
in the News Media Compared to the Social Media
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Background and Aims: Compared to viral hepatitis, few advances have been made in fatty liver diseases. We recently
found that both ALD and NAFLD receive less scientific research attention than viral hepatitis. Here, we investigate
whether the same held true in the public forum. We hypothesize that the awareness of ALD as a cause of liver cirrhosis is
appropriate, while the society is not fully aware that NAFLD is
a major cause of cirrhosis.
Methods: A systematic study of the news media from 272
national news sources, in 13 languages, and from 36 countries
was carried out for the years 2005–2014. The term “cirrhosis”
was used as the initial search term, and each mention was assigned an etiology dependent on the context of the article. We
identified if the news on “cirrhosis” was related to these causes:
HBV, HCV, NAFLD, ALD and autoimmune liver diseases. Social media data was gathered over a 5-week period in 2016 from
Twitter and Facebook, using a social media data analysis software that monitored the aforementioned etiologies as keywords.
Results: Globally, we identified close to 10,000 news media
articles related to “cirrhosis”. The percentage of the news media on “cirrhosis” related to ALD accounted for 47% of the
total news, while NAFLD was identified as the etiology in 7%
of the news. The percentage of news on HBV and HVC was
12% and 28%, respectively, while 5% were related to autoimmune diseases. While news on ALD cirrhosis were highly
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prevalent in Europe and America, African and Asian news media focused more on HCV and HBV, respectively. The awareness of NAFLD as a cause of cirrhosis was low across all studied countries. While the estimated social media reach for
NAFLD was 78%, Alcoholic Hepatitis, 1%, HBV had 8%, and
HCV had 2%, with Autoimmune diseases demonstrating a
reach of 4%.
Conclusions: In the News media, the attention to ALD
more closely matched its disease burden, while there was a
clear infra-attention to NAFLD as a cause of liver cirrhosis.
However, in the social media coverage, NAFLD received a
markedly greater amount of attention compared to the other
etiologies.
No conflict of interest.
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The Effect of Psyllium on Anthropometric
Measurements and Liver Enzymes in Overweight or
Obese Adults with Nonalcoholic Fatty Liver Disease
(NAFLD)

Single Nucleotide Polymorphism in Macrophage
Migration Inhibitory Factor Gene 173 G/C
Polymorphism Is Closely Associated with
Non-Alcoholic Fatty Liver Disease in Asian Indians

M. Nourian1, Z. Akbarzadeh2, G. Askari2, M. Marasi3, R. Rafiee4
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Background and Aims: Overweight and obesity are two
important risk factors for nonalcoholic fatty liver disease
(NAFLD). Controling the weight via using dietary fiber may
help to manage patients with NAFLD by diet and physical
activity. Psyllium as a fiber can reduce obesity and its consequences. the aim of this study was the assessment of Psyllium effect on risk factors of fatty liver disease in NAFLD
patients.
Methods: This was a placebo-controlled, double-blind, randomized clinical trial study. 80 overweight or obese patients
with NAFLD (age: 18–77 years) diagnosis via elastography
were enrolled. Participants assigned to intervention and placebo groups using randomized block design; which were supplemented with 10 g psyllium or 10 g ground wheat, respectively. Both groups followed weightloss diet and physical activity (PA) recommendations for 10 weeks. Serum liver enzymes
(using enzymatic photometric method), dietary intake (via
3-day food record) physical activity (using physical activity
questionnaire) and anthropometric measurements were assessed at baseline and the end of the study.
Results: 75 participants (mean age: 44.9 years) met the inclusion criteria, 13 men and 25 women in intervention group
and 22 men and 15 women in placebo group. At the beginning,
the mean body mass index (BMI) was 29.4 and 31.1 kg/m2 and
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the mean calorie intake was 2044.8 and 2449.7 kcal in intervention and placebo groups, respectively. Controling the confounding variables, calorie intake (P = 0.020), carbohydrate intake (P = 0.010), serum alanine aminotransferase (ALT) (P =
0.006), waist circumference (P = 0.006), body mass index (P =
0.006) and weight (P = 0.030) were reduced in intervention
group as compared with placebo group. Waist to hip ratio reduced at a boarderline significancy (P = 0.050); and serum aspartate aminotransferase (AST) reduced unsignificantly (P =
0.980).
Conclusions: Weight-loss diet program supplemented with
psyllium, in parallel with increasing the physical activity, can
be useful in reducing NAFLD outcomes.
No conflict of interest.
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Background and Aims: The association of 173 G/C
polymorphism of macrophage migration inhibitory factor
(MIF) gene with non-alcoholic fatty liver disease (NAFLD)
has been suggested in other populations but not in Asian
Indians. We investigated the association of polymorphism
173 G/C of MIF and serum MIF concentrations with clinical,
anthropometric and biochemical profiles in Asian Indians
with NAFLD.
Methods: Five hundred forty six overweight/obese subjects
[body mass index (BMI >23 kg/m2)], 258 diagnosis with
NAFLD and 288 healthy controls were recruited in this study.
Abdominal ultrasound, clinical examinations, anthropometry
and biochemical profiles were determined. Fasting serum insulin levels and value of homeostasis model assessment of insulin
resistance (HOMA-IR) was determined. Measurements of MIF
concentrations in serum samples were obtained in both patients and control subjects. MIF 173 G/C polymorphism was
detected using the polymerase chain reaction–restriction fragment length polymorphism. The associations of this polymorphism with clinical, anthropometric and biochemical profiles
were investigated.
Results: Higher frequency of G/C and C/C genotypes of
173 G/C polymorphism was obtained in NAFLD patients as
compared to controls (p = 0.02), as a consequence frequency
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of the minor allele C was significantly higher in cases (p =
0.004). G/C genotype was associated with significantly higher
MIF (P = 0.001) fasting insulin (p = 0.001), HOMA-IR (p =
0.04), total cholestro (p = 0.002), alanine transaminase (p =
0.003), aspartate transaminase (p = 0.04) values only in cases,
but not in the controls. However, MIF levels directly correlated with % body fat (r = 0.40, p < 0.05), fasting insulin levels (r = 0.43, p = 0.05), waist hip ratio (r = 0.48, p = 0.03), and
total cholesterol (r = 0.58, p = 0.002). Using a multivariate
logistic regression model after adjusting for age, sex, body
mass index and fasting insulin, subjects with G/C genotype
showed higher risk of NAFLD (OR, 5.49, 95% CI: 1.43–7.59,
p = 0.03).
Conclusions: This study suggested that MIF 173G/C gene
polymorphism predisposed to develop NAFLD Asian Indians
in north India.
No conflict of interest.
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Fucosterol Isolated from Gracilariopsis Chorda
Regulates the Accumulation of Triglycerides in
HEPG2 Cell and the Alloxan-Induced Pancreatic
Islet Damage in Zebrafish
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Background and Aims: Gracilariopsis chorda (Holmes)
Ohmi is an edible perennial red alga in the family Gracilariaceae and is distributed in the coastal area of Gangneung,
and Jeju islands in Korea. Previous studies on G. chorda,
have investigated anti-inflammatory activity and neuroprotective effects. In continuation of our search for bioactive
natural products, we have investigated anti-diabetic and anti-fatty liver activities for the extract of G. chorda and its
constituents.
Methods: The zebrafish model for type 1 diabetes was induced by alloxan, which causes pancreatic β-cell necrosis. The
EtOH extract was consecutively partitioned with CH2Cl2, EtOAc and n-BuOH to give four fractions. Anti-diabetic activity
of the solvent fractions was evaluated by using a zebrafish
model. Following alloxan treatment, pancreatic islet size and
fluorescence intensity were measured. Fucosterol was isolated
from the CH2Cl2 fraction using various chromatographic
techniques. The structure of isolated compound was identified
on the basis of spectroscopic analysis. In vitro anti-fatty liver
activity was measured by using HepG2 cells treated with fatty
acid.
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Results: Among the solvent fractions, CH2Cl2, n-BuOH and
H2O fractions revealed significant anti-diabetic activity for type
1 at a concentration of 100 μg/mL. Fucosterol was isolated from
the CH2Cl2 fraction, and identified by comparison of its spectral data with literature values. Fucosterol also showed significant recovery of the alloxan-induced pancreatic islet damage in
zebrafish. We also evaluated the level of triglyceride (TG) in
high fat HepG2 cells, and fucosterol decreased the accumulation of TG in HepG2 cells.
Conclusions: Several solvent fractions of G. chorda showed
significant anti-diabetic activity for type 1, and fucosterol revealed potent anti-diabetic effect in zebrafish (type 1 model).
Fucosterol also exhibited anti-fatty liver activity in vitro.
No conflict of interest.
Disclosure Statement: This work was supported by a grant
from Marine Biotechnology Program (PJT200620, Genome
Analysis of Marine Organisms and Development of Functional Applications) funded by Ministry of Oceans and Fisheries.
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Metabolic Factors and Non Alcoholic Fatty Liver in
Patients with Impaired Glucose Tolerance
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Background and Aims: Non alcoholic fatty liver disease
(NAFLD) includes a wide range of liver disease, from simple
hepatic steatosis, to non alcoholic steatohepatitis and liver cirrhosis.
The aim of this study is to investigate the metabolic factors
that affect NAFLD in patients with impaired glucose tolerance
(IGT)
Methods: The study includes 122 patients with mean age
62 + 7 years. IGT was defined according to the IGT criteria. All
patients underwent liver ultrasound and blood tests (glucose,
glucose 2 hours after charging, total cholesterol, HDL cholesterol, LDL cholesterol, triglycerides, lipoprotein a). Participants were devided into 2 groups according to the presence or
not of NAFLD. The results were expressed as mean
value+standard deviation. For the univariate analysis between
the 2 groups, continuous variables were studied under the student t-test. Statistical significance was considered when the P <
0.05.
Results: Out of 122 patients, NAFLD was found in 70 patients (57%) that consist group A; 37 were men (53%) and 33
women (47%). Group B consists of the remaining 52 patients
(43%) –25 men (48%) and 27 women (52%)- that did not have
NAFLD. Comparison of biochemical tests characteristics between the two groups are presented in the table (NS: statistically not significant)
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Table 1. (for Abstract no ICFL7-0096)

Age (years)
Fasting glucose (mg/dl)
Glucose 2 hours after charging (mg/dl)
Total cholesterol (mg/dl)
HDL-cholesterol (mg/dl)
LDL-cholesterol (mg/dl)
Triglycerides (mg/dl)
Lp (α) (mg/dl)

Conclusions: There is a possible correlation among diabetes
mellitus, metabolic profile and NAFLD in patients with IGT.
No conflict of interest.
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Group A
(mean value+SD)

Group B
(mean value+SD)

p

63+9
118+20
162+12
178+40
36+10
118+34
180+68
29+7

57+10
102+18
128+20
170+34
49+8
114+38
144+72
17+6

NS
NS
<0.001
NS
<0.001
NS
<0.001
0.03

(ALT), aspartate aminotransferase (AST)) and hs-Crp were
measured after 10–12 hours fasting. Body composition examined by bioelectrical impedance analyses (BIA) method. Pearson’s correlation coefficient was used to identify the degree of
correlation between vegetable and fruit intake and variables.
Quartile relationships for each variable were evaluated.
Results: After control for potential confounders, low-density lipoprotein (LDL) and total cholesterol (TC) serum levels
in the last quartile of vegetable intake compared to first quartile
were lower (p = 0.03 and 0.02 respectively). Individuals in the
upper quartile of vegetable intake were less likely to have elevated ALT (OR = 0.21; 95% CI = 0.08–0.49) and AST (OR =
0.33; 95% CI = 0.15–0.75) levels before adjusting for confounders. After adjustment, only the association between vegetable
intake and ALT level remained significant (OR = 0.32; 95%
CI = 0.12–0.90). Liver enzymes had no significant relationship
with the quartiles of fruit intake. In the higher quartiles of fruit
intake, the visceral fat rating was lower after adjustment (p =
0.04) but not in the higher vegetable intake (p = 0.50).
Conclusions: Vegetable intake but not fruit can seem to reduce the levels of liver enzymes.
No conflict of interest.

Background and Aims: Metabolic diseases are increasing
among many communities. Lifestyle and environmental factors affect these diseases. Diet as an alterable factor is a major
part of environmental factors. Fruits and vegetables are rich in
antioxidants and fiber and low in energy that all are the characteristics of lowering liver enzymes factors. The present study
has evaluated the association of vegetable and fruit intake with
liver enzymes, body composition, lipid profile, fasting blood
glucose and high sensitivity C-reactive protein (hs-Crp).
Methods: The present cross-sectional study included 265
healthy adults from central and west regions of Tehran that entered the study via a community-based sampling based on cluster sampling. Intake of fruit and vegetable was assessed by a
147-items semi-quantitive food frequency questionnaire. Serum glucose, lipids, liver enzymes (alanine aminotransferase
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Background and Aims: Non-alcoholic fatty liver disease
(NAFLD) is rapidly becoming the most common liver condition worldwide and is largely linked to being overweight and
inactive. Lifestyle modification is the primary treatment for
NAFLD, and both weight loss and exercise have both been
shown to reduce liver fat and improve hepatic inflammation.
Given the clear benefits from lifestyle interventions, this study
explored current clinical care provided to patients with NAFLD
and sought to better understand how lifestyle behaviour change
can be optimised.
Methods: Semi-structured interviews with 21 healthcare
professionals and 12 patients diagnosed with NAFLD explored
current clinical care. Interviews were audio recorded, transcribed verbatim and analysed using directed content analysis.
Results: The data indicate that the process for diagnosing
NAFLD has improved following implementation of local guidance; however, the quality of referrals to Secondary Care varies
considerably. Findings also highlighted that NAFLD is largely
monitored rather than actively managed due to a lack of knowledge of healthcare professionals and tools to target lifestyle behaviour change effectively. Patients reported a lack of information provision following diagnosis of NAFLD and a lack of support thereafter to help manage their condition. Both participant
groups reported the need for a multidisciplinary team to adequately manage NAFLD including a range of lifestyle intervention options to support long-term behaviour change.
Conclusions: Evidence demonstrates that lifestyle interventions are effective for managing NAFLD and published guidance recommends use of these interventions in clinical care.
However, this study highlighted a mismatch between guidelines and clinical practice, and a training need was identified to
effectively deliver lifestyle interventions in clinical practice.
No conflict of interest.
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Background and Aims: p62, a scaffold protein interacting
with various signaling pathways, accumulates and forms aggregates frequently observed in chronic liver diseases including
NASH and hepatocellular carcinoma (HCC). We previously
reported that p62 has a strong oncogenic function in the liver
of mouse HCC models and that the Nrf2 signaling pathway
seems to be the most crucial. Whereas the role of p62 in the
NASH pathogenesis and the subsequent HCC development
still remains obscure.
Methods: To elucidate the impact of p62 on the NASH
pathogensis and HCC development, we decided to use two different NASH murine models, both of which develop HCCs.
A. First off, we established p62 knockout mice with MUPuPA transgene expression in the liver (MUP-p62KO mice).
The MUP-mice kept on a high-fat diet (HFD) develop steatohepatitis similar to human NASH, and HCC subsequently.
B. We then injected streptozotocin (STZ) into p62 KO mice
and fed a HFD to establish STZ-HFD mice with p62 ablation in
the liver (STZ-HFD p62KO mice). It is reported that STZ-HFD
mice also develop steatohepatitis and subsequent HCC.
Results: A. MUP-control mice developed multiple HCCs,
but MUP-p62KO mice showed much lower incidence and
smaller size of HCCs. Their steatosis in the liver were not different, but fibrosis were partially attenuated in MUP-p62KO mice.
B. STZ-HFD p62KO mice developed steatohepatitis as same
as STZ-HFD control mice, but showed reduced tumor incidence.
Conclusions: Here we show that p62 plays important roles
in hepatocarcinogenesis in the two different NASH-HCC models. p62 ablation ameliorated liver fibrosis in MUP-uPA mice,
but not in STZ-HFD mice. STZ-HFD mice completely lack insulin secretion and its exposure. Although its detail is not clear,
p62 may play a role in NASH pathogenesis with insulin since
the involvement of p62 in insulin resistance was reported. In
general, insulin resistance is a key factor for human NASH
pathogenesis, so that the role of p62 may be important. Of note
that p62 deletion suppressed tumor development in both
NASH-HCC models. Nonetheless, p62 plays a crucial role in
hepatocarcinogenesis from steatohepatitic liver.
In conclusion, p62 has a strong oncogenic function in steatohepatitic livers and is a promising target for NASH-HCC
therapy.
No conflict of interest.
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Fully Automatic CT Based Liver Density Analysis
E. Elnekave1, O. Bregman-Amitai2, E. Toledano3
1Zebra Medical Vision- LTD, Cheif Medical Officer, Shfayim,
Israel; 2Zebra Medical Vision, Algorithmic Science, Shfayim,
Israel; 3Zebra Medical Vision, CTO, Shfayim, Israel

Background and Aims: NAFLD may be effectively diagnosed by CT when the absolute liver density on noncontrast
imaging is <40 Housefied Units (HU or when the liver-tospleen density is less than 10 HU on venous phase contrast enhanced imaging. NAFLD is associated with increased coronary
artery calcification in general and high-risk coronary artery
plaque in particular.
Thus, liver density is an important metric in the assessment
cardiovascular health. We describe a novel automatic hepatic density assessment algorithm which can be applied to any CT chest or
abdomen locally or via cloud. The algorithm may be used alone or
in conjunction with coronary calcium scoring. A key goal the algorithm is to identify those at highest risk of liver and cardiovascular disease in order to facilitate effective early intervention.
Methods: Our automatic liver density assessment algorithm was generated in two stages. First, the liver itself is segmented utilizing a computer technique. Next, a region of posterior right hepatic lobe is analyzed (see figure 1) and the parenchymal component is extracted in by identifying the
dominant and relatively homogenous attenuation within the
region of interest and removing discreet outlying regions on the
pixel histogram which most commonly represent large vessels.
A mean and standard deviation of HU density is created for
each axial CT series within a study.
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Results: Two separate validation studies were performed
whereby algorithmic liver density assessment was compared
with that of expert radiologists reviewing 2296 CT examinations. Using a threshold of 40 HU as indicative of NAFLD, and
allowing +/– 5 HU as inherent variability, the algorithm succeeded in identifying NAFLD with 94% sensitivity and 97%
specificity; positive predictive value of 89% and negative predictive value of 99%. Of the false positive (incorrect <45 HU
measurements), all were due sampling within liver cysts or hypodense liver lesions. False negatives (incorrect >45 HU measurements) were due to local mild local variation of density
measuring between 45–50 HU.
Conclusions: We describe a highly accurate completely automatic and readily deployable algorithm for the assessment of
liver density on routine CT imaging.
No conflict of interest.
Disclosure Statement: The authors are employees of Zebra
Medical Vision, in which this algorithm was generated.
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Liver and Intestine Gene Expression of LDL Receptor
and PCSK9 in OVX-Induced Fatty Liver: Effect of
Exercise Training
J.M. Lavoie1, Z. Farahnak1, N. Chapados2
1Université de Montréal, Kinesiology, Montreal, Canada; 2Institut
de recherche de l’Hôpital Montfort, Institut du savoir Montfort,
Ottawa, Canada

Background and Aims: Ovariectomy (Ovx) in animals that
result in liver fat accumulation may also have an incidence on
cholesterol metabolism. The aim of the study was to determine
the respective response of liver and intestinal LDL receptor
(LDLr) and its post-transcriptional regulator proprotein convertase subtilisin/kexin type 9 (Pcsk9) in Ovx rats submitted or
not to exercise training.
Methods: Sprague-Dawley rats were first divided into 4
groups: sham operated and Ovx rats fed a standard (Sham-SD;
Ovx-SD), or a high cholesterol diet (Sham-Chol; Ovx-Chol).
These 4 groups were subsequently subdivided into either sedentary (Sed) or voluntary wheel running (Tr) groups for 6
weeks.
Results: As expected, cholesterol diet resulted in increased hepatic cholesterol accumulation (P < 0.001) in both
Sham and Ovx rats. Transcripts of intestinal Ldlr and Pcsk9
were not affected by the Ovx or the Chol diet but were increased (P < 0.01) following exercise training as well as their
nuclear receptor, intestinal sterol regulatory element-binding protein 2 (Srebp2) (P < 0.05). On the other hand, hepatic Ldlr and Pcsk9 gene expression were suppressed (P < 0.01)
in Ovx compared to Sed animals and even more so by cholesterol feeding but not affected by exercise training. Flavin
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monooxygenase 3 (Fmo3) gene expression, as a cholesterol
balance regulator in liver, was significantly decreased (P <
0.01) by cholesterol feeding in both Sham and Ovx rats but
unchanged following exercise training and estrogen withdrawal.
Conclusions: The present results first indicate a different
regulation of intestinal and liver Ldlr and Pcsk9 gene expression
following Ovx and Chol feeding. The increase in intestinal Ldlr
and Pcsk9 transcripts with exercise training suggests that exercise training may contribute to increased cholesterol elimination through the trans-intestinal cholesterol excretion (TICE)
pathway.
Supported by CRSNG.
No conflict of interest.
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including all biopsy-proven NAFLD patients. FTO rs1421085,
rs9930506 and rs1558902 variants were determined by allelic
discrimination using specific TaqMan probes.
Results: Despite genotype distribution was not different between NAFLD patients and healthy controls, genotype frequencies were significantly different between patients showing lobular inflammation. After multivariable analysis adjusted for BMI,
age, sex and the concomitant presence of high blood pressure or
type 2 diabetes, we found that FTO rs1421085 polymorphism
conferred an increased risk of lobular inflammation (adjusted
OR [95% CI] for rs1421085 C/C genotype 2.51 [1.21–5.21]; p =
0.013). Strikingly, we observed a distinct risk of lobular inflammation in lean-NAFLD patients (adjusted OR [95% CI] for
rs1421085 C/C genotype 31.40 [1.81–545.82]; p = 0.018).
Conclusions: The presence of rs1421085 FTO variant may
confer a higher risk of liver inflammation in NAFLD patients
with particular potential impact in the severity of normalweight NAFLD.
No conflict of interest.
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FTO RS1421085 T>C Polymorphism Confers an
Increased Risk of Lobular Inflammation in
Normal-Weight Non-Alcoholic Fatty Liver Disease
M.T. Arias-Loste1, R. Gallego-Durán2, C. Alonso-Martin1,
M. Santibañez3, P. Iruzubieta1, J. Abad4, A. Puente1, E. Fábrega1,
J.L. Calleja4, R.J. Andrade5, C. García-Monzón6, M. Romero-Gómez2,
J. Crespo1
1Hospital

Universitario Marqués de Valdecilla-IDIVAL,
Gastroenterology and Hepatology, Santander, Spain; 2Virgen
Macarena-Virgen del Rocío University Hospitals. Biomedical
Research institute of Sevilla IBiS., UCM Digestive Diseases and
CIBERehd, Sevilla, Spain; 3University of Cantabria. Research
Institute Marqués de Valdecilla IDIVAL., Nursery, Santander,
Spain; 4Hospital Puerta de Hierro-Majadahonda. Universidad
Autónoma de Madrid., Gastroenterology and Hepatology
Department, Madrid, Spain; 5Virgen de la Victoria University
Hospital-IBIMA, Inter-Centre Unit of Digestive Diseases and
CIBERehd, Málaga, Spain; 6University Hospital Santa Cristina and
CIBERehd- Instituto de Investigación Sanitaria Princesa, Liver
Research Unit, Madrid, Spain

Background and Aims: It has been recently described the
role that FTO rs1421085 T>C polymorphism can play in the
regulation of adipocyte thermogenesis and its association with
obesity development. Thus in a cohort of clinically defined
non-alcoholic fatty liver disease (NAFLD) patients, we aimed
to investigate: (i) The prevalence of the functional FTO
rs1421085 variant, together with other two FTO polymorphisms associated with obesity; (ii) The association between
FTO variants and NAFLD severity.
Methods: To achieve these goals, we conducted a two-stage
study: (i) Case-control multicenter study including 487 healthy
voluntaries and 408 NAFLD patients. NAFLD diagnosis was
established according to clinical criteria, ultrasonography and
histological evaluation when available. 2- Cross-sectional study
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Small Intestinal Bacterial Overgrowth (SIBO) and
Metabolic Syndrome in a Multiracial Community
N.M. Law, J. Hsiang
Changi General Hospital, Department of Gastroenterology &
Hepatology, Singapore, Singapore

Background and Aims: Metabolic syndrome is a major risk
factor for Non-Alcoholic Fatty Liver Disease (NAFLD). Gut
microbiota influence the hosts’ metabolism predisposing to
metabolic syndrome and SIBO had been shown to be associated with NAFLD. It remained unclear whether SIBO play a
similar role in a multiracial community. We aim to study the
interaction of SIBO and racial diversity in subjects with metabolic syndrome and NAFLD.
Methods: In this prospective pilot study, healthy volunteers from three racial groups were recruited. All subjects had
Body Mass Index (BMI), waist circumference and blood pressure measured. Liver function test, fasting glucose and lipids
were performed. BMI more than 23 is defined as obesity based
on Asian standard. Metabolic syndrome is defined as central
obesity based on waist circumference with Asian specific values of more than 85 cm for males and 80 cm for females plus
any two of the following factors: raised BP, raised triglycerides,
raised fasting plasma glucose and reduced HDL cholesterol.
All subjects underwent lactulose Hydrogen Breath Test (HBT)
for the diagnosis of SIBO. Hydrogen greater than 20 ppm at or
before 90 minutes during the test was considered positive
HBT.
Results: There were 14 Chinese, 8 Indian and 6 Malay subjects recruited to date. HBT was positive in 63%, 50% and 17%
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of the Indian, Chinese and Malay respectively. All Chinese and
Indian subjects with normal BMI were HBT positive in contrast
to Malay subjects with positive HBT in 25% of the obese subjects
only. Positive HBT was observed only in Indian males with central obesity and not among Chinese or Malay regardless of gender. All female subjects without central obesity had positive HBT
regardless of ethnicity. No difference observed in liver function
test and the other four factors for metabolic syndrome from the
small number of subjects studied to date. Correlation with imaging of the liver is still on going.
Conclusions: SIBO seemed to play an important role in
metabolic syndrome using central obesity as a surrogate marker only among the Indian males. Racial diversity with different
diets and eating habits may interact with gut flora leading to
metabolic syndrome and NAFLD.
No conflict of interest.
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Natural Extracts Abolished Lipid Accumulation
Induced by Oleic Acid in Cells Harbouring
Non-Favourable PNPLA3 Genotype

tor-activated receptor (PPARα) and γ and cholesterol acyltransferase (ACAT) expression. PNPLA3 (rs738409) genotype
was determined by RT-PCR Taqman probes.
Results: Quercetin decreases the intracellular concentration of lipids, the lipids droplets size and the levels of intracellular TG through the down-regulation of SREBP-1c, PPARγ
and ACAT1 expression levels in addition the increase of PPARα
expression. The natural extracts suppressed OA-induced lipid
accumulation and the intracellular TG. Intracellular lipid concentration decreased in OA-model after 48 h of different treatments (quercetin: 66 ± 2.04%; mushroom extract: 20.40 ±
3.63% and artichoke extract: 24.61 ± 0.19%). After 48 h of treatment, quercetin significantly decreased the mean of LD size.
The water-soluble extracts from mushroom and artichoke decreased the LD size area as in normal Huh7.5 cells as in fattycells, being more remarkable in Oleic Acid- induce cells model
Also, they down-regulate the hepatic lipogenesis through
SREBP-1c, besides the activation of lipolysis through the increasing the expression of PPARα.
Conclusions: Quercetin has the same ability to the watersoluble extracts suppressing significantly the intracellular lipid
accumulation in an in vitro model induced by OA. These components down-regulate SREBP-1c expression, finally leading to
inhibit hepatic lipogenesis. The increased activation of PPARα
inducing lipolysis and together with the reduction of lipogenesis may be responsible for lowering hepatic fat content. In this
work, we found some component in the natural extracts which
has a regulatory effect on lipid accumulation.
No conflict of interest.

A. Rojas1, A. Gil-Gómez1, R. Muñoz1, P. Gallego2, J.D. Bautista3,
J.A. Del Campo2, M. Romero-Gómez1
1Instituto de Biomedicina de Sevilla-Hospital Virgen del
Rocío-CIBERehd, Instituto de Biomedicina de Sevilla-Hospital
Virgen del Rocío-CIBERehd, Sevilla, Spain; 2Unit for the Clinical
Management of Digestive Diseases- Hospital Universitario
Valme de Sevilla- Sevilla- Spain, Unit for the Clinical
Management of Digestive Diseases- Hospital Universitario
Valme de Sevilla- Sevilla- Spain, Seville, Spain; 3Biochemistry
and Molecular Biology- Faculty of Pharmacy- University of
Sevilla- Spain., Biochemistry and Molecular Biology- Faculty of
Pharmacy- University of Sevilla- Spain., Seville, Spain

Background and Aims: Hepatic steatosis is characterized
by the excessive triglycerides accumulation as lipid droplets
in the cytoplasm of hepatocytes, which result from an imbalance between uptake, synthesis, export, and oxidation of fatty acids. G-allele of PNPLA3 (rs738409) favours the increase
of triglycerides accumulation. In this study, we examined the
effect of quercetin and other natural extracts from mushroom
and artichoke on reducing lipid accumulation in hepatic
cells.
Methods: Huh7.5 cells were treated with oleic acid (OA)
containing with or without quercetin and soluble extracts to
observe the lipid accumulation by Oil Red O stain, the intracelular triglycerides (TG) concentration by Nile Red and the LD
size measured by Imaging Software cell^F. Semi-quantitative
real time PCR (RT-PCR) was used to measure sterol regulatory
element binding proteins-1 (SREBP-1), peroxisome prolifera-
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Transcriptomic Changes in Ureagenesis Cycle Are
Related to Non-Alcoholic Steatohepatitis
R. Gallego Durán1, H. Pastor-Ramírez1, J.A. Del Campo2, M. Pareja3,
R. Millán1, F. de Chiara4, H. Jones4, F. Andreola4, R. Jalan4,
M. Romero-Gómez1
1Instituto

de Biomedicina de Sevilla-Hospital Virgen del RocíoCIBERehd, Translational Research in Hepatic and Digestive
Diseases, Sevilla, Spain; 2Valme University Hospital, UCM
Digestive Diseases, Sevilla, Spain; 3Valme University Hospital,
Pathology Unit, Sevilla, Spain; 4Institute for Liver & Digestive
Health- University College of London- Royal Free, Liver Failure
Group, London, United Kingdom

Background and Aims: Dysbalance between ammonia production and detoxification indirectly measured by oral glutamine challenge has been linked to liver disease progression.
The aim of this study was to evaluate changes in the ureagenesis cycle in patients suffering from different stages of NAFLD.
Methods: Patients with biosy-proven healthy liver (n = 8),
simple steatosis (n = 15) or definite NASH (n = 16) were in-
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cluded. Total RNA from frozen liver biopsies was isolated.
RNA Integrity number (RIN) was measured to ensure quality
of samples. cDNA syntesis was performed from 200 ng of starting material. qRT-PCR reactions were carried out in duplicates
using 7500 Fast Real-Time PCR System. RNA normalization
was performed by amplification of RNA 18S as an endogenous
control. The 2-ΔΔCT method was used for the analysis of the
relative gene expression and results were expressed as fold
change. Finally, liver damage was assessed by Kleiner Score.
Results: Transcriptomic activity of these regulatory enzymes involved in urea synthesis showed a significant downregulation in simple steatosis in comparison with healthy people but upregulated in patients with NASH: carbamoyl phosphate synthetase-1 (CPS-1) was 0.2 fold [95% CI 0.22–0.17] vs.
healthy controls (1 fold, [95% CI1.32–0.75]) but not in NASH
patients (1.47 fold [95% CI 1.67–1.27]). Additionally, there was
a downregulation in ornithine transcarbamylase 1 (OTC-1) in
simple steatosis (0.08 fold [95% CI 0.09–0.08]) vs. healthy controls (1 fold [95% CI 1.18–0.84]), but an upregulation in NASH
patients (2.26 fold [95% CI 2.6–1.97]). No significant differences were found in argininosuccinate synthetase (ASS) among
these three groups.
Conclusions: In patients with NASH both carbamoyl phosphate synthetase-1 and ornithine transcarbamylase-1 are upregulated while in simple steatosis are downregulated. Raised
ammonia production could promote activation of these regulatory enzymes of ammonia detoxification by urea cycle. Enzymatic and protein studies are needed to confirm the role of
these genes as well as the potential application in clinical practice.
No conflict of interest.
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Role of Fibroblast Growth Factor 21 (FGF21) on
Patients with Non-Alcoholic Fatty Liver Disease:
Genetic and Functional Analysis
R. Gallego Durán1, J.A. Del Campo2, J. Ampuero1,
H. Pastor-Ramírez1, M. Pareja3, F. Martín-Bermudo4, M. Rico1,
R. Millán1, A. Gil-Gómez1, A. Rojas4, M.T. Arias-Loste5, J. Abad6,
R. Maldonado7, M. García-Valdecasas1, J.L. Calleja6, R. Andrade8,
J. Crespo5, C. García-Monzón9, M. Romero-Gómez1
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6Puerta de Hierro University Hospital, UCM Digestive Diseases,
Sevilla, Spain; 7Valme University Hospital, Pharmacology Unit,
Sevilla, Spain; 8Virgen de la Victoria University Hospital, UCM
Digestive Diseases & CIBEREHD, Málaga, Spain; 9Santa Cristina
University Hospital, UCM Digestive Diseases, Madrid, Spain

Background and Aims: Fibroblast growth factor 21 (FGF21)
plays a central role in glucose and lipid homeostasis, acting as
a potent activator in glucose uptake and lowering triglycerides
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Variables

Univariate analysis
Mild fibrosis
(F0-F1)
(n = 175)

Multivariate analysis
Significant
fibrosis
(F2-F3-F4)
(n = 50)

p

Gender distribution (males vs. females, %)
19.1 %
BMl >25 kg/m2
4.4%
Age (years)
45.9
AST (IU/mL)
27.6
ALT (IU/mL)
36.3
GGT (IU/mL)
67.1
Glucose (mg/dL)
95.2
Insulin (mg/dL)
10.3
HOMA-IR
2.4
Triglycerides (mg/dL)
122.4
Total cholesterol (mg/dL)
196.6
LDL-cholesterol (mg/dL)
113.2
HDL-cholesterol (mg/dL)
503
T2DM (diabetic vs. non-diabetic)
15.8%
Total bilirubin
0.60
Alkaline phosphatase (IU/mL)
76.6
Albumin (mg/dL)
4,188.0
243.2
Platelet count (×109)
Haemoglobin (g/dL)
14.1
Cholinesterase
11,462.2
HTA
19.6%
FGF2/(AN/AG vs. GG)
27.5%

30.0%
25.3%
52.1
47.7
67.5
108.2
118.1
23.6
7.1
159.3
201.9
129.3
48.6
46.8%
0.61
87.7
4,349.2
213.9
14.3
9,655.8
28.4%
11.1

0.040
0.002
0.002
0.000
0.000
0.054
0.001
0.000
0.000
0.012
0.449
0.179
0.539
0.000
0.922
0.300
0.060
0.006
0.564
0.565
0.126
0.006

level. We aimed to assess the role of FGF21 in non-alcoholic
fatty liver disease (NAFLD).
Methods: This study included: (i) Evaluation of liver FGF21
gene expression (n = 20, 10/20 NASH, 10/20 simple steatosis)
and in peripheral mononuclear blood cells (n = 30); (ii) Measurement of serum FGF21 levels in 38 patients; (iii) Analysis of
single-nucleotide polymorphism located in FGF21 gene
(rs838133) in 225 patients. Liver damage was assessed using
Kleiner score, staging fibrosis and NAS Score. Semi-quantitative scores for significant (F2-F3-F4) and advanced fibrosis
(F3-F4) were developed.
Results: i) FGF21 gene expression was up regulated in
NASH (fold change 4.37 + 4.09) but down-regulated in simple steatosis (–8.59 + 7.11). No PCR products were detected
on PBMC. ii) Patients with NASH (2.17 + 0.77 vs.1.55 + 0.79;
p = 0.025) and hepatocellular ballooning (2.30 + 0.71 vs.
1.69 + 0.76; p = 0.045) showed increased serum FGF21 levels,
that also correlated with NAS Score (r = 0.364, n = 37, p =
0.027). iii). Variables independently associated with significant fibrosis were: A-allele of FGF21 rs838133 [OR 4.99 (95%
CI 1.58–15.74); p = 0.006]; age [OR 1.04 (95% CI 1.01–1.08);
p = 0.023]; BMI >25 kg/m2 [OR 13.99 (95% CI 1.64–119.72);
p = 0.016]; type 2 diabetes mellitus [OR 4.08 (95% CI 1.51–
10.97); p = 0.005] and ALT [OR 1.03 (95% CI 1.01–1.04); p =
0.0001].

Conclusions: FGF21 gene expression, either liver or serum
levels, was associated with non-alcoholic steatohepatitis. The
A-allele from rs838133 variant was associated with increased
risk of significant fibrosis. FGF21 resistance could explain this
effect on NASH progression.
No conflict of interest.
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OR (95% CI)

p

13.99 (1.64–119.72) 0.016
1.04 (1.01–1.08)
0.023
1.03 (1.01–1.04)

0.000

4.08 (1.51–10.97)

0.005

4.99 (1.58–15.74)

0.006
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in women with NAFLD. However, it might increase serum TC
in men who have low daily calcium intake.
No conflict of interest.
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Gender Differences in Response to Vitamin D
Supplementation Regarding Serum Cardiometabolic
Biomarkers Among Patients with Non Alcoholic
Fatty Liver Disease
R. Amani1, N. Sharifi2, E. Hajiani3, B. Cheraghian4
1Isfahan

University of Medical Sciences, Food Security CenterSchool of Nutrition and Food Science, Isfahan, Iran; 2Kashan
University of Medical Sciences, Research Center for Biochemistry
and Nutrition in Metabolic Diseases, Kashan, Iran; 3Ahvaz
Jundishapur University of Medical Sciences, Research Institute
for Infectious Diseases of the Digestive System, Ahvaz, Iran;
4Ahvaz Jundishapur University of Medical Sciences, Department
of Epidemiology and Biostatistics, Ahvaz, Iran

Background and Aims: Finding strategies to reduce the risk
factors of cardiovascular diseases (CVDs) in patients with non
alcoholic fatty liver disease (NAFLD) has become important for
investigators equally to the importance of finding therapeutic
ways to decrease hepatic steatosis. Supplementation with vitamin D may have beneficial effects on some of the cardiometabolic biomarkers in other chronic diseases. Besides, in order to
individualize therapies, more specific studies are needed to determine what intervention strategies in the prevention or treatment of CVDs should be applied for men and women with
NAFLD, separately. Therefore, for the first time, we conducted
a post hoc subgroup analysis within a randomized controlled
trial in patients with NAFLD to examine the hypothesis that
men, who were supplemented with vitamin D, may respond different from women in terms of selected cardiometabolic biomarkers.
Methods: Patients with NAFLD randomly allocated to receive one oral pearl consisting of 50,000 IU vitamin D3 (n = 27,
13 men and 14 women) or a placebo (n = 26, 13 men and 13
women) every 14 days for 4 months. Serum lipid profiles, aminotransferases, high sensitive C- reactive protein (hs-CRP), adiponectin as well as insulin resistance and dietary intakes were
assessed pre- and post-study.
Results: In both genders, serum 25(OH) D3 increased significantly (p < 0.001). This increase was accompanied by significant decrease in serum total cholesterol (TC) (% of change:
–7% in vitamin D vs. + 0.4% in placebo, p = 0.04) and low density lipoprotein cholesterol (LDL-C) (%of change: –9.6% in vitamin D vs. – 4% in placebo, p = 0.006) in women. However, in
men, vitamin D supplementation increased the levels of serum
TC (% of change: +9.2% in vitamin D vs. –10% in placebo, p =
0.02) with no significant effects on LDL-C. Moreover, vitamin
D significantly reduced serum hs-CRP in women. The median
daily calcium intake in both genders was well below the dietary
reference intake for adults.
Conclusions: In conclusion, improved vitamin D status
might decrease serum TC and LDL-C levels as well as hs-CRP
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Ultrasound Evaluation of Liver Echo-Intensity:
A Quantitative Method
R. Santos, A. Silva, A. André
Polytechnic Institute of Coimbra- Coimbra Health School,
Medical Imaging and Radiotherapy, Coimbra, Portugal

Background and Aims: Hepatic steatosis is a pathological
liver condition and it’s difficult to characterize and detect. Ultrasound has been increasingly used on hepatic steatosis evaluation. Despite quantitative evaluation is becoming preferred;
the qualitative assessment still dominates the ultrasound evaluation of steatosis.
Purpose: To evaluate liver echo-intensity by ultrasound; to
verify the correlation of different quantitative index of liver
evaluation and to compare the effectiveness of quantitative and
qualitative methods of ultrasound evaluation.
Methods: Ninety-two subjects with an average age of 24.77
were submitted to a liver ultrasound evaluation (GE Logiq e).
Three images of the liver were acquired and subsequently their
echo-intensity was assessed using the software Image J. From
the echo-intensity values was calculated Hepatorenal index
(IHR) (the average value of echo-intensity liver/renal echo-intensity value). All the images were evaluated from two independent evaluators.
Results: There was no correlation among HRI, RLLI and
alcohol consumption, smoking and liver dimensions. On the
other hand, the HRI and the RLLI were correlated with p > 0.01
and r = 0.5 (Moderate Positive-MP). There were significant differences between the HRC and the HRI, p > 0.01 and r = 0.95
(Strong Positive-SP), as well as between the RLLC and the RLLI,
p > 0.01 and r = 0.97 (SP). The RLLC and HRC were correlated,
p > 0.01 and r = 0.53 (MP).
Conclusions: The results of this study were equivalent to
other studies. The HRI proved to be a good indicator to evaluate the presence of steatosis. These results show the importance
of the ultrasound evaluation and also the utility of the quantitative methods for the liver evaluation.
No conflict of interest.

Inflamm Intest Dis 2017;2:1–92
DOI: 10.1159/000478719

75

Fatty Liver and Cardiology

Fatty Liver and Genetics

ICFL7-0117

ICFL7-0120

Relative Contribution of Steatosis and Fibrosis to
the Association Between Non-Alcoholic Fatty Liver
Disease and QT Prolongation

TERT Variant T726M and Short Telomere Length
in Nonalcoholic Steatohepatitis Cirrhosis and
Pulmonary Fibrosis: A Case Report

G. Makmur, C. Marconi, F. Nicosia, M.E. Burlone, R. Minisini, M. Pirisi

A. Teixeira1, R. Araújo1, P. Almeida1, R. Alves-Paiva2, R. Calado2,
A. Martinelli1

Università degli Studi del Piemonte Orientale “A.Avogadro”,
DiMeT, Novara, Italy

Background and Aims: An association exists between nonalcoholic fatty liver disease (NAFLD), diagnosed by abdominal
ultrasonography (AUS), and QT-prolongation. AUS, however,
discriminates poorly between steatosis and fibrosis, since in
both conditions the liver is hyperechoic. On the other hand,
QT-prolongation and hepatic fibrosis have long been known to
be associated. Thus, we aimed to investigate a) the relative
strength of the association between steatosis and QT-prolongation, relative to that with fibrosis; b) its unique pertinence to
NAFLD.
Methods: We prospectively recruited 101 patients, N = 0.50
with NAFLD (group A) and N = 0.51 with chronic hepatitis C
(group B). Heart rate-corrected QT (QTc) interval was derived
from 12-lead electrocardiography and by Bazett’s formula. Steatosis was diagnosed by AUS and classified as absent, mild,
moderate, or severe. Fibrosis stage was estimated measuring
the liver stiffness (LS) by hepatic elastometry.
Results: Age and gender distribution were similar in the two
groups; Group A patients had significantly higher body mass
index and concomitant diabetes, as well as lower AST and ALT
(p < 0.002 for all comparisons). Steatosis was graded as mild in
17/50 (34%) vs. 14/51 (27%), moderate in 24/50 (48%) vs. 6/51
(12%), and severe in 9/50 (18%) vs. 0/51 (0%) in groups A and
B, respectively (p < 0.001); it was absent in 31/51 (61%) group
B patients. The median LS values were 6.5 kPa (interquartile
range, IQR, 4.6–9.9) in group A and 8.5 kPa (IQR 4.9–17.3) in
group B (p = 0.111). The QTc interval was also not statistically
different between groups A and B (median 413, IQR 396–432
vs. 423, 406–441, respectively), and did not have a trend to increase across groups ordered on steatosis severity (p = 0.252).
In contrast, this trend existed ordering patients based on increasing LS values (<7.0, 7.0–12.4, 12.5–19.9 and 20 kPa or
higher) (p = 0.007). The figure presents the scatterplot of individual QTc values based on group (where solid dots indicate
group B) and LS (cutoff: 7.5 kPa). At multiple linear regression
analysis, the only significant regressors were gender (p = 0.011),
LS (p = 0.018) and heart rate (p < 0.001).
Conclusions: In NAFLD, the association with QT-prolongation should be evaluated taking into account the degree of
fibrosis, which may be more important than steatosis.
No conflict of interest.
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Background and Aims: Non-alcoholic fatty liver disease
(NAFLD) has emerged as a leading cause of chronic liver disease. Its contribution to the burden of end-stage liver disease
and hepatocellular carcinoma (HCC) is growing, and is projected to surpass hepatitis C as the principal indication for liver
transplantation. Genetic data indicate that NAFLD is commonly observed in patients with telomeropathies. Accelerated
telomere loss has been proposed as a factor leading to end-stage
organ failure in chronic diseases of high cellular turnover.
Methods: This is a case report study carried out through the
revision of medical records of a patient with nonalcoholic steatohepatitis (NASH) and telomeropathy, who developed cirrhosis and pulmonary fibrosis.
Results: A 71-year-old man with a history of metabolic syndrome (diabetes, systemic arterial hypertension, and obesity),
hypothyroidism, cirrhosis due to NASH, and hepatocellular
carcinoma, underwent deceased donor liver transplantation in
2007. He had a family history of two brothers with NAFLD. Six
months after liver transplant, he started experiencing shortness
of breath on moderate activities, without any other respiratory
or systemic symptoms. In 2009, a computed tomography of the
thorax revealed signals of pulmonary fibrosis, and, in 2012, he
presented a spontaneous pneumothorax. His past medical history was not significant for smoking or occupational exposures.
In the last four months he is in need of home oxygen therapy.
A liver biopsy revealed moderate fibrosis two years after the
transplant. The last liver function tests are normal.
Telomere length before liver transplant, obtained by qPCR
technique, revealed important telomere shortening (T/S ratio
0.2214). Furthermore, a variant in exon 6 in the reverse transcriptase domain of TERT, T726M was found.
Conclusions: Mutations in telomerase complex genes can
cause telomere shortening, favoring senescence and genomic
instability, and can play an important role in the course of liver
disease. Telomeropathy should thus be considered in patients
with liver and pulmonary fibrosis, particularly in NAFLD or
cryptogenic cirrhotic patients.
No conflict of interest.
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Conclusions: These findings suggest that curcumin + capsaicin supplementation has prominent effects on preventing
high-fat-diet induced fatty liver from apoptosis.
No conflict of interest.
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The Effects of Dietary Curcumin and Capsaicin on
Preventing High Fat Diet Induced Fatty Liver from
Apoptosis in a Rat Model
Y. Öner-İyidoğan1, S. Tanrıkulu-Küçük2, C. Küçükgergin1, İ. Söğüt3,
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Background and Aims: Non-alcoholic fatty liver dis-

ease (NAFLD) is one of the most common chronic liver
diseases which threatens public health. Nutrition with high
fat rich diets are closely related to NAFLD and NAFLD is
related to insulin resistance, metabolic syndrome, inflammation and oxidative stress. Apoptosis, may play an important role in disease progression during NAFLD. Both
curcumin, the active component of turmeric and capsaicin,
the major pungent ingredient of hot pepper show some
common physiologic characteristics such as beneficial effects on the reduction of obesity-related inflammation,
weight gain and hepatic triglyceride accumulation. Curcumin and capsaicin were shown to downregulate reactive
oxygen species (ROS) and apoptosis. The aim of this study
is to investigate the effects of curcumin and capsaicin on
apoptosis due to the inflammatory effect in a fatty liver experimental model.
Methods: Forty male Sprague-Dawley rats were divided
into five groups (n = 8/group). First group rats were fed with
control diet, second group with high fat diet (HFD; 60% of total
calories from fat), third group with HFD containing curcumin
(1.5 g/kg HFD), fourth group with HFD containing capsaisin
(0.15 g capsaicin/kg HFD) and fifth group with HFD containing curcumin+capsaisin (1.5 g curcumin + 0.15 g capsaicin/kg
HFD) for 16 weeks. Hepatic Bax, Bcl-2, Caspase-3 expressions
were determined with western blotting method. Liver caspase-3 activity was measured with colorimetric caspase-3 measurement kit.
Results: Liver Bax and Caspase-3 expressions increased due
to HFD. After curcumin treatment Bax and Caspase-3 expressions decreased significantly. Capsaicin significantly decreased
Bax expression. The effect of curcumin+capsaicin treatment
decreased Bax and Caspase-3 expressions more prominently.
HFD significantly increased liver caspase-3 activity and only
curcumin+capsaicin treatment significantly decreased it. Liver
Bcl-2 expresion significantly decreased in HFD group. After
capsaicin and/or curcumin+capsaicin treatment Bcl-2 expression increased significantly.
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Ultrasonographic Prevalence of Liver Steatosis in
Inflammatory Bowel Disease Patients
S. El Mahjoubi, F. Er-rabie, A. El Mekkaoui, W. Khannoussi,
Z. Ismaili, G. Kharrasse
University Hospital Mohamed VI, Gastroenterology, Oujda,
Morocco

Background and Aims: Inflammatory bowel diseases (IBD)
are associated with liver alterations. The most common of these
complications is fatty liver infiltration. It could be detected in
8–10% of IBD patients. The aim of our study was to identify the
prevalence of liver steatosis in a Moroccan population of IBD.
Methods: 113 patients with a confirmed diagnosis of IBD,
regularly followed in our departement, underwent abdominal
US. Patients have no previous history of liver disease and no
viral serological markers of HBV/HCV infection.
Results: A total of 113 IBD patients were included in the
study. Abdominal US showed liver steatosis in 20 patients
(17.6%). These were 12 men and 8 women with a sex ratio of
1.5. 8 had Crohn’s disease (40%), 10 had ulcerative colitis (50%)
and 2 an indeterminate colitis (10%). We found no statistically
significant link between the presence of liver steatosis and age
(p = 0.39), sex (p = 0.11) or type of IBD (p = 0.6).
Conclusions: Our study showed a prevalence of 17.6% of
liver steatosis in IBD patients which is not negligible. Thereby,
a systematic screening and treatment are necessary to avoid
complications like nonalcoholic steato-hepatitis (NASH) and
cirrhosis.
No conflict of interest.

Inflamm Intest Dis 2017;2:1–92
DOI: 10.1159/000478719

77

Conclusions: Curcumin+capsaicin treatment showed beneficial effects on oxidant- antioxidant status and apoptotic cell
death in non-alcoholic fatty liver model. These beneficial effects of curcumin+capsaicin observed only when they were taken together.
No conflict of interest.
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The Effects of Curcumin and Capsaicin on Liver
DNA Fragmentation and Total Antioxidant Status
in a High-Fat-Diet Model
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Effects of Curcumin on Oxidant-Antioxidant System
in High Fat Diet Fed Rats
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Background and Aims: Non-alcoholic fatty liver disease

(NAFLD) is characterized by the accumulation of extra fat in
liver cells and consequently increase in liver volume. Although development of NAFLD may be due to many different
causes, obesity outstands in 75% of the observed cases. It’s
also reported that oxidative stress, plays a critical role in liver
diseases and induces cell death in NAFLD. Several dietary suplements have been shown to exhibit beneficial effects on
obesity through antioxidant and antiinflammatory mechanisms. Among them curcumin and capsaicin show potent antioxidant, anticarcinogenic, anti-inflammatory and hypoglycemic effects. The aim of this study was to investigate the effects of curcumin and capsaicin on liver DNA fragmentation
and total antioxidant capacity in a high-fat diet induced fatty
liver model.
Methods: Male Sprague-Dawley rats were divided into five
groups (n = 8/group). Rats received control diet (group 1),
High-Fat-Diet (HFD) (60% of total calories from fat = group
2), HFD containing curcumin (1.5 g/kg HFD = group 3), HFD
containing capsaicin (0.15 g capsaicin/kg HFD = group 4) and
HFD containing curcumin+capsaicin (1.5 g curcumin + 0.15 g
capsaicin/kg HFD = group 5) for 16 weeks. Hepatic cell, DNA
fragmentation was determined by TUNEL method. Liver Total
Antioxidant Status (TAS), Total Oxidant Status (TOS) were
measured by using commercial assay kits. Oxidative Stress Index (OSI) values were calculated using the formula (TOS/TAS)
x100.
Results: The percentage of TUNEL-positive cells was higher in HFD group in comparison to control group. Although
curcumin or capsaicin treatment significantly decreased DNA
fragmentation, the prominent effect was seen in HFD containing curcumin+capsaicin group. In HFD group, increased TOS,
significantly decreased after curcumin+capsaicin treatment.
HFD group containing curcumin+capsaicin had higher TAS in
comparison to HFD group. The OSI was higher in HFD group
in comparison to the control group and after curcumin+capsaicin
treatment the level of OSI was significantly decreased.
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Background and Aims: Non-alcoholic fatty liver disease
(NAFLD) is an important health problem that can be originated from multiple factors. The prevalance of NAFLD increases
due to changed living conditions and dietary habits. It is shown
that fatty liver induces oxidative stress. Curcumin (Curcuma
longa), active component of turmeric, is a popular Asian dietary spice present in curry. It’s reported that curcumin has
antioxidant, anticarcinogenic, anti-inflammatory and hypoglycemic effects. The aim of this study is to investigate the effects
of curcumin on oxidant-antioxidant system in a experimental
high fat diet (HFD) model.
Methods: Male Sprague-Dawley rats were divided into
three groups (n = 8/group). Rats received control diet, HFD
(60% of total calories from fat), HFD containing curcumin (1.5
g/kg) for 16 weeks. Hepatic Cu-Zn superoxide dismutase (CuZn SOD) and glutation peroxidase 2 (GPx2) expressions were
determined with western blotting method. Liver malondialdehyde levels, SOD and GPx activities were measured spectrophotometrically.
Results: When we evaluate the results; it is observed high
MDA levels due to HFD, were significantly decreased after curcumin treatment. Cu-Zn SOD, GPx2 expressions and GPx activity significantly decreased in HFD group. Curcumin significantly increased Cu-Zn SOD, GPx2 expressions and GPx activity. There was no significant difference among groups for SOD
activity.
Conclusions: These findings suggest that curcumin supplementation has beneficial effects on oxidant- antioxidant status
in fatty liver and curcumin use should be promoted for public
health.
No conflict of interest.
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Metabolic Phenotype Transfer Through Gut
Microbiota Transplantation from HFD-Fed and
Quercetin Treated Donors Modulates
Obesity-Related NAFLD in Germ-Free Mice

ceivers and undetected in HFD+-receiver. This different microbiota composition could be associated with the transfer of
a complex metabolic phenotype with specific functionality in
the receivers.
Conclusions: Our data support the role of phenotype transfer by intestinal microbiota transplantation on NAFLD development, sustaining its suitability as a therapeutic approach for
obesity-associated NAFLD. Supported by BFU2013-48141-R,
LE063U16 (JCyL and FEDER) and GRS 1428/A/16. CIBERehd
is funded by ISCIII.
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Background and Aims: Gut microbiota is involved in obesity, metabolic syndrome and nonalcoholic fatty liver disease
(NAFLD). Strategies to modulate it, including faecal transplantation and administration of prebiotics as quercetin, are actively being examined. The present study aims to investigate benefits of experimental gut microbiota transfer from donors to
germ-free mice (GFm) in a high-fat diet (HFD)-based NAFLD
model.
Methods: GFm were colonised with gut microbiota from
donors and fed with control or HFD for 16 weeks. Gut bacterial communities were identified pyrosequencing the 16SrRNA from caecal samples of donors and GFm.
Results: Caecal microbiota donors were selected from control (C), HFD-fed (HFD- and HFD+, as non-responder and
responder to the HFD, respectively) and control and HFD supplemented with quercetin (CQ and HFDQ) groups, according
to obesity, metabolic syndrome, hepatic steatosis, endotoxemia, gut-liver axis alteration, inflammation and lipid metabolism deregulation. HFD- and HFDQ-receiver groups fed with
HFD showed reduced body weight gain, NAFLD activity
score, HOMA-IR and endotoxemia, with respect to other receivers, exhibiting similar results to C-receiver fed with control diet. HFD+ phenotype transfer was associated with increased NAS index and hepatic markers alteration in control
diet-fed mice. The microbial composition at phylum level in
donor mice was similar to their corresponding group, except
HFD- and HFDQ, which showed an increase in Firmicutes and
Verrucomicrobia, respectively. At the genus level, a higher detection of Helicobacter was observed in HFD+ vs. HFD- donor,
while Oscillospira, Lactobacillus and Alkaliphilus exhibited an
opposite pattern. Interestingly, a dramatically increase of Akkermansia was detected in HFDQ donor with respect the others. In C, CQ, HFD- and HFDQ-receivers when GFm were fed
with HFD a notable increase in Verrucomicrobia was observed,
which was undetectable in HFD+-receiver diet-independently. Akkermansia genus was increased in HFD- and HFDQ-re-
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The Effect of Betaine on Hepatic Steatosis and
Oxidative Stress Induced by High Fructose
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Background and Aims: High fructose (HFr) diet affects
both glucose and lipid metabolism and results in several metabolic abnormalities such as insulin resistance, impaired glucose
tolerance, hypertriglyceridemia and fatty liver. Although the
pathogenesis of HFr-induced changes are not clearly known,
oxidative stress is considered to be one of the key underlying
mechanisms. Thus, the effect of several antioxidant compounds
in HFr-fed animals has been of interest to many researchers.
Betaine (BET; trimethylglycine) is a choline metabolite, which
functions as an osmolite. It has antioxidant and hepatoprotective potency. Several investigators have reported that BET
treatment is effective in alleviating hepatic lesions such as fatty
liver, necrosis and fibrosis in animal models. Therefore, in this
study, we investigated whether or not BET has any regressive
effect on existing HFr-induced metabolic changes, including
fatty liver.
Methods: Rats were treated with/without BET (10 g/L in
drinking water) for 4 weeks after the cessation of HFr (60%
fructose containing) diet-treatment for 8-week period and insulin resistance, lipids, oxidative stress and hepatic histopathology were investigated. Serum glucose, insulin, alanine aminotransferase (ALT) and aspartate aminotransferase (AST) values
were measured and homeostasis model assessment (HOMA)
index was calculated. Total cholesterol and trygliceride (TG)
levels were also assayed in both serum and hepatic tissue. To
evaluate oxidative stress, malondialdehyde (MDA), diene con-
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jugate (DC), glutathione (GSH) levels and superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) activities
were measured in the liver.
Results: HFr diet feeding to rats for 8 weeks was to cause
insulin resistance, impaired glucose tolerance, hypertriglyceridemia and increased triglyceride and oxidative stress in the liver. In addition, serum ALT and AST activities increased and
marked macrovesicular and microvesicular steatosis were seen
in the liver. BET treatment did not affect serum glucose, insulin, TG, AST levels and HOMA values, however, it caused decreases in serum ALT activity and hepatic TG, MDA and DC
levels. Hepatic GSH levels and GSH-Px activity were observed
to increase following BET treatment as compared to HFr group.
Conclusions: BET treatment may have a regressive effect on
HFr-induced hepatic changes by decreasing oxidative stress.
No conflict of interest.
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Liver Damage Model in Diabetic Zebrafish
I. Rodriguez, Y.H. Nam, S.H. Woo, S.Y. Jeong, R. Castaneda, E.H. Kim,
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Background and Aims: Diabetes mellitus is well known as
one of the most common causes of chronic liver damage. However, liver damage related to diabetic zebrafish model is not well
reported yet. Therefore, we aimed to investigate liver damage
model in diabetic zebrafish.
Methods: Fluorescence imaging is an essential technique
for studying zebrafish organs in several diseases. First, we confirmed diabetic condition in zebrafish model by observing pancreatic islet and beta cells damage using wild type zebrafish
stained with 2-NBDG dye and zebrafish transgenic line
Tg(ins:GPF; Transgenic zebrafish lines expressing GFP specifically in β-cells). Next, to observe zebrafish liver damage, we
compared wild type zebrafish stained with Oil Red O dye and
zebrafish transgenic line Tg(L-fabp:dsRed; Transgenic zebrafish lines expressing dsRed specifically in liver fatty acid binding
protein), which allows to determine liver damage condition.
Results: In this zebrafish model, we confirmed pancreatic
islet, beta cell and liver cell ablation under diabetic condition.
Conclusions: In conclusion, we demonstrated a potential
application for studying liver damage as a complication of diabetic zebrafish model.
No conflict of interest.

80

Inflamm Intest Dis 2017;2:1–92
DOI: 10.1159/000478719

Fatty Liver and Therapy

ICFL7-0133

Characterisation of Elafibranor and Obeticholic Acid
Treatment on Nafld Activity Score and Fibrosis Stage
in a Biopsy-Confirmed Rat Model of Diet-Induced
Non-Alcoholic Steatohepatitis
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Background and Aims: To determine the effect of the
PPAR α/δ agonist, elafibranor, and the FXR agonist obeticholic acid (OCA), on hepatic histopathology in a diet-induced rat
model of biopsy-confirmed non-alcoholic steatohepatitis
(NASH).
Methods: Male Wistar rats were either fed a choline-deficient amino-acid defined diet high in fat, sucrose and cholesterol (CDAA-HFSC) or a control diet. After 6 weeks, a liver
biopsy was obtained under isoflurane anaesthesia. Biopsy-confirmed steatotic and fibrotic rats (steatosis score 3; fibrosis stage
≥1) were randomised (n = 11–12/group) to receive either vehicle (PO, BID), OCA (15 mg/kg, PO, BID) or elafibranor (15
mg/kg, PO, BID) for five weeks. Primary endpoints included a
blinded histological assessment (pre- vs. post-biopsy) of
NAFLD Activity Score (NAS, e.g. steatosis, inflammation, ballooning degeneration), fibrosis stage, and image analysis for
type I collagen (COL1A1)-immunoreactivity. In addition, metabolic and biochemical parameters including liver triglyceride
(TG), total cholesterol (TC), and collagen content (hydroxyproline, HYP) were measured.
Results: CDAA-HFSC diet-induced rats developed biopsyconfirmed hepatosteatosis, inflammation, ballooning degeneration (NAS 6-7), and fibrosis (stage F3-F4). In addition, liver
TG/TC/HYP contents were increased as compared to control
rats. Importantly, CDAA-HFSC rats preserved an obese phenotype during the study period (10% body weight gain). OCA
treatment induced a 5% weight loss without affecting hepatomegaly. In contrast, elafibranor treatment increased liver
weight. Elafibranor, but not OCA, significantly reduced liver
HYP and COL1A1 levels when compared to vehicle-treated
CDAA-HFSC rats.
Notably, a greater proportion of elafibranor treated rats
(6/10 animals) demonstrated no further progression of fibrosis
stage, as compared to vehicle controls (2/12 animals) and OCA
treated rats (3/11). Furthermore, only elafibranor treatment
significantly reduced NAS (12/12) by improving all parameters.
Conclusions: CDAA-HFSC rats progressively developed
obesity and key histological hallmarks of NASH. Elafibranor
treatment alleviated NASH as reflected by improvements in
steatosis, inflammation, and ballooning degeneration. Notably,
elafibranor also exerted anti-fibrotic effects in obese CDAA-
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HFSC rats. While current conventional CDAA rat models represent a catabolic NASH state, obesity-prone CDAA-HFSC rats
more closely reflect the ethology of the disease. This suggests
that CDAA-HFSC rats are more applicable for testing antiNASH drugs.
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whereas liraglutide improved NAS in DIO-NASH mice (7/10
mice) with no significant effect on fibrosis. The beneficial hepatic effects were corroborated by RNA sequencing-based gene
expression pathway analysis.
Conclusions: Pharmacological intervention with liraglutide, OCA and elafibranor showed diverse metabolic and hepatic efficacy profiles in wild type diet-induced and genetically
obese mouse models of NASH. Importantly, elafibranor and
OCA improved liver histopathology by reducing NAS in both
strains, whereas liraglutide reduced NAS in DIO-NASH mice
only. Notably, only elafibranor exerted anti-fibrotic effects and
improved liver Fibrosis Stage.
No conflict of interest.
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Background and Aims: To compare metabolic and hepatic

effects of the GLP-1 analogue, liraglutide, the PPAR α/δ agonist, elafibranor, and the FXR agonist, obeticholic acid (OCA)
in diet-induced obese (DIO) and genetically obese mouse models of nonalcoholic fatty liver disease with biopsy-confirmed
nonalcoholic steatohepatitis (NASH) and fibrosis.
Methods: Male wildtype C57BL/6J and leptin-deficient
Lepob/ob mice were fed a diet high in trans-fat, fructose and cholesterol for a total of 33 weeks and 12 weeks, respectively, for
induction of NASH. Biopsy-confirmed steatotic and fibrotic
animals were stratified into DIO-NASH and ob/ob-NASH
treatment groups and treated for 8 weeks with vehicle (PO,
QD), liraglutide (0.2 mg/kg, SC, BID), elafibranor (30 mg/kg,
PO, QD) or OCA (30 mg/kg, PO, QD). Terminal liver postbiopsies and plasma samples were obtained for histological and
biochemical analysis. Primary endpoints included a blinded
histological evaluation of NAFLD Activity Score (NAS, steatosis, inflammation, ballooning degeneration) including Fibrosis
Stage and biochemical assessment of hepatic lipid content (total cholesterol; TC, triglycerides; TG).
Results: Liraglutide and elafibranor treatment induced a
weight loss of approximately 10% in both DIO-NASH and ob/
ob-NASH mice with no effect of OCA on body weight. OCA
and liraglutide reduced liver weight in both models, whereas
elafibranor increased liver size. Notably, all treatments reduced
hepatosteatosis (TC/TG) to a similar extent. Elafibranor reduced composite NAS in both DIO-NASH and ob/ob-NASH
(10/10 mice) by improving all three components. Furthermore,
elafibranor significantly reduced liver fibrosis stage in DIONASH (6/10 mice) and ob/ob-NASH (10/10 mice). OCA improved composite NAS in both models (8/10 and 11/11 mice
respectively), but not fibrosis stage (3/10 and 4/11 mice),
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The Importance of Fibrosis Scores and Transient
Elastography in NAFLD Evolution
D. Neagoe, A. Amzolini, G. Ianosi, A. Farmazon, M. Popescu
University of Medicine and Pharmacy, Internal Medicine –
Gastroenterology, Craiova, Romania

Background and Aims: Nonalcoholic fatty liver disease
(NAFLD) is the most prevalent form of liver disease and it is an
increasingly frequent cause of cirrhosis. Several noninvasive
parameters have been identified as predictive for advanced fibrosis in patients with NAFLD, but none of them has sufficient
sensitivity or specificity to replace liver biopsy. Aim of our
study was to compare two non-invasive methods: fibrosis
scores based on serum markers and transient elastography Fibroscan (TE).
Methods: We included 152 patients with NAFLD, 40 males
(26.31%) and 112 females with age from 23 to 79 years. 35 patients (23.02%) were overweight, 9 patients had normal weight
and 24 (15.79%) had severe obesity. In all patients we calculated BMI and fibrosis scores: BARD, FIB-4 and NAFLD fibrosis score (NAFLD-FS). Blood samples were collected to determinate aminotransferases, glucose, albumin level, platelet
count. The abdominal ultrasonography was performed by the
same physician and steatosis was graded using a semi-quantitative scale of 1 (mild) to 3 (severe). TE was, also, performed by
a single physician using conventional M probe or XL probe,
with 10 valid acquisitions. We considered significant fibrosis
(F2) when estimated cutoff of F2 was 7.1 kPa, severe fibrosis
(F3) when cutoff value was 9.5 kPa, and cirrhosis (F4) with cutoff value ≥12.5 kPa.
Results: 86.84% patients had metabolic syndrome and
51.31% had diabetes mellitus. 40 patients had mild steatosis, 59
had moderate and 53 had severe steatosis. After we performed
TE 69.07% of patients had no significant fibrosis, 14.47% had
F2, 9.86% had F3 and 7.23% had F4. The area under the receiver-operating characteristic curve (AUROC) of TE was 0.823
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(95%, 0.252–0.394) (p < 0.0001). Sensibility and specificity for
cutoff 7.1 kPa was 0.74 respectively 0.79 to exclude significant
fibrosis. NAFLD-FS correlated statistic significant with TE (p <
0.0001). BARD score did not correlate with TE and NAFLD-FS
for significant fibrosis. FIB-4 correlated with TE for high degree
fibrosis (p = 0.004).
Conclusions: NAFLD-FS, FIB-4 and TE can be used together to evaluate the progression of fibrosis in NAFLD and to select
the patients for liver biopsy. In our study BARD score was not
useful in detection of high degree fibrosis.
No conflict of interest.
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Liver Transplantation in the Hepatocellular
Carcinoma (HCC) and Nonalcoholic Fatty Liver
Disease (NAFLD) Setting: A Single-Center
Experience from Brazil
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Background and Aims: Nonalcoholic fatty liver disease
(NAFLD) represents an increasinlgy etiology of chronic liver
disease. Hepatocellular carcinoma (HCC) is a major complication in cirrhotic patients, and liver transplantation has been
considered an effective treatment for HCC. We present the experience of liver transplantation in HCC patients at a single
Center from Brazil.
Methods: From May 2001 until May 2016, 357 patients underwent deceased donor liver transplantation at Ribeirao Preto
Medical School-USP, Brazil. Among them, 105 subjects had
HCC (29.4%).
Results: The mean was 56.2 years, and 85.7% were male.
Concerning the underlying etiology of liver disease, 56.2% of
patients had chronic hepatitis C, followed by 20% with alcoholic liver disease. NAFLD and cryptogenic cirrhosis were
present in 4.8% and 1.9% of subjects, respectively. The majority of the patients were Child-Turcotte-Pugh A (56%). Dynamic image (MRI or CT scan), with radiological features of typical
HCC, was the main diagnostic tool (87.6%), followed by biopsy
(7.6%), and incidental finding (4.8%). Single nodule was present in 77.1% of the patients. There were no clinical or radiological differences between NAFLD and other causes of cirrhosis. All HCC patients were within Milan criteria. However,
downstaging was performed in 12.4% of subjects. Bridging
therapy to control the tumor growth until liver transplant were:
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chemoembolization (63.8%), percutaneous ethanol injection
(12.5%), radiofrequency ablation (7.5%), and combined treatment (16.2%). Drop out due to HCC progression whilist waiting for liver transplantation occuried in 9.5% of the patients. In
the explanted liver, vascular invasion was found in 10.5%, HCC
out of Milan criteria in 6.7%, and poorly differentiated tumor
in 2.9%. Almost all patients with NAFLD (4/5) died within the
first year of liver transplant. Two of them died in the immediate
postoperative period, due to sepsis. One had graft dysfunction,
and other one had acute myorcardial infarction ten and eleven
months after surgery, respectively. Overall survival after one
year of liver transplant was about 74.5%.
Conclusions: These are the initial results in deceased donor
liver transplantation in HCC patients at a university hospital in
the Southeast of Brazil, including subjects with NAFLD.
No conflict of interest.
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Association of Serum Lipids with Fatty Liver, Stage
of Fibrosis and Viral Load in Chronic Hepatitis C
I. Valkov1, R. Ivanova2, A. Alexiev1, K. Antonov1, L. Mateva1
1Medical

University-Sofia- University Hospital “St. Ivan Rilski”,
Clinic of gastroenterology, Sofia, Bulgaria; 2Medical UniversitySofia- University Hospital “St. Ivan Rilski”, Laboratory of clinical
pathology, Sofia, Bulgaria

Background and Aims: Hepatitis C virus relies on host lipids for its life cycle contributing to lipid abnormalities and fatty liver (FL). Our aim was to investigate serum lipids’ association with stage of liver fibrosis, FL and genotypes in patients
with chronic hepatitis C (CHC).
Methods: A total of 112 CHC patients (54 male, 58 female,
aged 48.6 ± 13.7 y) – 98 genotype 1 (G1) and 14 genotype 3(G3)
were studied. Liver cirrhosis (F4) was diagnosed in 31 cases. FL
was present in 75 of all patients on ultrasound. Liver biopsy was
done in 65 patients and histology showed FL in 28, stages of
fibrosis (F1-F3) in 56 and F4 in 9 patients (METAVIR). Laboratory panel included complete blood count, liver tests and serum lipid levels (mmol/l) with Friedewald equation estimations. Indirect noninvasive fibrosis scores FIB-4, APRI and
Forns index were calculated. HCV RNA was quantified by RTPCR. Statistical analysis included Spearman’s rho, MannWhitney U test, ROC curve.
Results: Total cholesterol (TCh) (p = 0.002) and LDL (p =
0.003) in G1 patients were higher when FL was present. TCh
(p < 0.001), HDL (p = 0.018) and LDL-c (p = 0.003) were lower
in G1 F4 compared with F1-F3 patients. TG levels correlated
with FIB-4 (r = 0.364, p = 0.029), APRI (r = 0.333, p = 0.047)
and Forns index (r = 0.423, p = 0.010) in G1 patients without
FL. TG to LDL ratio (TG/LDL) (p = 0.001) was higher in F4
than in F1-F3 patients. TG/LDL ratio predicted the presence of
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Fig. 1. Number of CHC G1 F4 and F1-F3 patients in subgroups
according to the cut points of TG/LDL ratio (for Abstract no
ICFL7-0140).

F4 in G1 patients without FL by an area under the ROC curve
0.900 (p < 0.001). TG/LDL ratio >0.52 was highly specific for
F4 without FL (Figure 1.). Specificity dropped to 76% when FL
was present. HCV RNA correlated with TG levels (r = 0.330,
p = 0.009) in G1 patients with FL and with histological percent
of fatty hepatocytes (r = 0.585, p = 0.028) in G3 patients.
Conclusions: Lipid levels in CHC G1 patients depend on the
presence of FL and cirrhosis. HCV RNA is associated with triglyceride levels in G1 patients with FL, but not in G3 patients.
In cirrhotic CHC G1 patients cholesterol is low with relatively
increased triglycerides. TG/LDL ratio is a potential marker of
liver cirrhosis in CHC G1 patients.
No conflict of interest.
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Background and Aims: Throughout the last decades, prevalence of NAFLD (non-alcoholic fatty liver disease) is dramatically increasing. NAFLD includes a spectrum of disorders such
as steatosis, non-alcoholic steatohepatitis and fibrosis/cirrhosis. It is estimated that approximately 20% of adult population
has hepatic steatosis and 2–3% suffer from non-alcoholic steatohepatitis. Previously, numerous drugs had been proven to
cause fatty liver disease, however molecular mechanisms of
drug induced NAFLD are not fully elucidated. Therefore, the
aim of our study was to evaluate molecular mechanisms involved in development of drug-induced fatty liver disease and
fatty-acid induced NAFLD in vitro.
Methods: HuH7, a cell line derived from differentiated hepatocellular carcinoma, was treated with different concentrations of PA (palmitic acid) and OA (oleic acid) alone or in combination. Additionally, cells were exposed to different concentrations of amiodarone, tamoxifen and acetaminophen,
respectively. After 24 h of incubation with FAs and 48 hours of
incubation with hepatotoxic drugs, the extent of steatosis, apoptosis and lipogenetic pathway’ gene expression was evaluated by
Oil-Red-O staining, MTT assay and RT-PCR, respectively.
Results: OA induced significantly higher triglyceride accumulation than PA when used at equimolar concentrations. Additionally, PA increased apoptosis in tested cell lines stronger
then OA. The expression of PPARγ and SREBP-1 mRNA was
constantly increased following exposures to FAs. Our transcriptional analysis also showed that mRNA expression of
genes related to lipid metabolism were differently altered after
specific drug treatment. Consequently, levels of triglyceride accumulation were also different between the tested drugs.
Conclusions: FAs and hepatotoxic drugs had lipogenic effect on triglyceride accumulation and steatogenesis in hepatocyte cell cultures. This steatogenic effect was characterized by
differences in excessive accumulation of trilycerides together
with the appearance of Oil Red O–stained lipid vesicles and
overexpression of genes involved in lipogenesis and droplet
formation.
No conflict of interest.
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A Novel Hepatic Stellate Cells Ligand B-Neuroxin in
NAFLD Liver Biopsy as a Potential NK Cell Therapy
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Ammonia Elevates B-Neurexin in Hepatic Stellate
Cells to Escape NK Cells Activity
J. Amer1, A. Salhab1, R. Jalan2, R. Safadi1
1

Liver Unit, Hadassah-Hebrew University Hospital, Jerusalem,
Israel; 2UCL Institute for Liver and Digestive Health, Royal Free
Hospital, University College London, UK

Background: Hepatic stellate cells (HSCs) are vital in response to liver injury and share a phenotypic homology with
brain astrocytes; that are central in hepatic encephalopathy. We
showed that the anti-fibrotic response of Natural Killer (NK)
cells against HSCs needs immune synapses, which blocked in
advanced fibrosis by Neuroligin-4 (NLG4)/b-neurexin inhibitory synapse.
Aims: We tested therefore if ammonia in vitro modulates
NK killing of HSC via the inhibitory NLG4/b-neurexin synapse.
Methods: Human HSCs (LX2- cell line) or peripheral blood
NK cells (isolated from healthy donors) incubated 24 hours
with 3 ammonia concentrations (50, 100, 300 mM). Following
cell wash, LX2 pre-incubated with/out ammonia co-cultured
24 hours with isolated NK cell from healthy donors. Harvested
mono-cultures (LX2 or NK cells) or LX2/NK co-cultures were
analyzed for LX2 activation (by a-smooth muscle-actin and
CSFE proliferations) and LX2 expressions of b-neurexin by the
flow-cytometry. NK cell changes evaluated for NLG4 and activation markers; anti-CD107a (Lysosomal-associated membrane protein-1; LAMP1) and NKP46.
Results: Ammonia significantly increased LX2 activation
(proliferation and aSMA expressions) and the b-neurexin expressions (from 30 ± 4.6 to 59 ± 6%, p < 0.01). In co-culture
with HSCs pre incubated with ammonia, NK cells increased
NLG4 expressions to 55 ± 4.9% compared to 12 ± 3.4% in the
case of HSCs without ammonia pre incubation (p < 0.02).
NLG4 overexpression accompanied with expected decrease in
NK stimulation marker CD107a (p < 0.04). NK cell monocultures with ammonia did not alter NKP46, CD107a and NLG4.
Conclusion: b-neurexin over expressions in activated HSCs
by ammonia (a post synaptic ligand for NLG4 receptor) cause
to increased NLG4 expressions in the adhered NK cells. Overexpression of the inhibitory immune synapse caused NK impairment for HSCs killing. Thus, ammonia accelerates fibrogenesis directly on HSCs and prevented NK killing responses.
These results highlight the clinical course of disease progression and may open a new therapeutic opportunities.
Document not received.
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Background and Aims: Neuroligin-4 receptors (NLG4) are
postsynaptic adhesion proteins that control the maturation and
function of synapses in the central nervous system. NK cells
from Nonalcoholic Fatty liver Disease (NAFLD) patients exert
high expressions of NLG4 and are thought to interfere with NK
cell activity. NLG4 receptor interacts with its ligand b-neuroxin (cell-adhesion molecules) and is thought to play an important step in fibrogenesis. We investigated expressions of b-neuroxin on hepatic stellated cells in liver biopsies of NAFLD patients and assessed the potential role in NK cells impairment in
in vitro co-culture condition.
Methods: Confocal microscopy was used to assess expressions of b-neuroxin from liver sections of NAFLD patients
lacking metabolic syndrome. NK cells isolated form peripheral
blood of these patients were pre-incubated with 4 and 10 nM
recombinant b-neuroxin for 3 hours prior to incubations with
hepatic stellate cells (HSCs; LX2- cell line). Following 24 hours,
cells were trypsinized and analyzed by flow-cytometry for NK
activity by CD107a (Degranulation marker- a marker for NK
activation) and LX2 activities (a-smooth-muscle intensities).
Interlukine-4 (IL4) expressions were also assessed in NK cells.
Results: Human liver hepatic stellate cells showed expressions of b-neuroxin a result that was confirmed with LX2 cell
line that express 75% of b-neuroxin. In co-cultures, recombinant b-neuroxin significantly decreased the receptor expressions of NLG4 on NK cells and was well correlated with the
increase in the recombinant concentrations. In additions, NK
cells showed significantly increased lysosomal-associated
membrane protein-1 (CD107a, NK activation marker) from
13% to 50% and 53% with the 4 and 10 nM recombinant, respectively (P < 0.03). Compared to LX2 mono-cultures, elevations of NK cells CD107a activity was associated with increased
LX2 killing; as aSMA mean fluorescence intensities of HSCs
decreased from 2948 in cultures without the recombinant to
2552 and 2066 in cultures with the 4 and 10 nM recombinant,
respectively, (P < 0.01). NK cells pre-treated with the recombinant b-neuroxin showed decreased in IL-4 secretion in both the
concentrations (2-folds, P = 0.04).
Conclusion: b-neurexin-NLG4 recognition mediates HSCsNK immune synapse to control release of NK vesicles. Recombinant b-neuroxin activates NK cells to promote anti-fibrotic
effects through increased HSCs killing. These effects were associated with decreased expression in the NLG4 receptor and
inhibition of the pro-fibrogenic marker IL4. NLG4 modulation
of CD107a activity of NK cells extends the understandment and
therapeutic strategies in fatty liver disease.
Document not received.
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Occult Advanced Fibrosis in the General Population
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Background: The occult cases with asymptomatic advanced
fibrosis due to the increased epidemiology of fatty liver disease
are underdiagnosed.
Aim: To estimate the incidence of occult cirrhosis in the
general population within Nazareth District insurers by the
Clalit HMO.
Patients and Methods: Of ~300,000 citizens, about
~200,000 are Clalit HMO members. We included 95502 cases
aged 18–75 years tested within 2015–2016 for ALT, AST, PLT,
INR, fasting blood glucose (FBG), Creatinine, Albumin, Total
Bilirubin. We excluded cases with ALT >250 (to avoid acute illnesses), known ICD9 diagnosis of cirrhosis or hemtologic and
oncologic disorders, as well as cases treated with immune suppressions. FIB-4 & APRI scorings calculated based on the acceptable formulation.
Results: We tested 88098 cases were included; with mean
age at the test of 41.8 ± 15.3 years (range 15.4–76.1). APRI scoring was compatible with advanced fibrosis (F4) in 894 cases
(1.01%), with severe fibrosis (≥F2) in 2186 cases (2.48%) of the
general population. FIB-4 calculation was compatible with advanced fibrosis (F3-F4) in 394 cases (0.45%) of the general population; low fibrosis (F0-F1) found in 80059 cases (90.9%) of
the general population. However, indeterminate FIB-4 values
observed within 7639 cases (8.7%).

Fib-4 subgroups analyzed by APRI detections. In the Fib-4
advanced fibrosis (394), APRI detected severe fibrosis in 337
(85.5%) and F4 in 273 (69.3%). In the Fib-4 indeterminate
group, APRI detected severe fibrosis in 1026 (13.4%) and F4 in
426 (5.6%). In the Fib-4 low fibrosis group, APRI detected severe fibrosis in 823 (1.03%) and F4 in 195 (0.24%).
Although FIB-4 scoring has limitation of negative & positive
predictive values, the significant differences in disease severity
are supporting validity of the test (Table 1). Compared to F0-F1
group, the F3-4 group was older with lower Albumin and PLT
count. However, total creatinine, total bilirubin, INR and fasting blood glucose (FBG) increased in the F3-4 group. The incidence of F3-F4 increase in aging and becomes 2.3% in age >65
and 2.5 in ages >70 years (Table 2).
Conclusion: The estimated rate of occult advanced fibrosis
was 0.45% of general population based on FIB-4 scoring (with
its limitations). This incidence is age related, and becomes >2%
of the >65 year old population.
Document not received.

Table 1. Significant differences in high & low FIB-4 scoring groups, P (F0-1:F3-4) <0.001 (for Abstract no

ICFL7-0147)
Fib-4

F0-F1

STD

Indeterminate

STD

F3-F4

STD

AGE
ALBU
llNR
CREAT
T BILI
PLT
FBG

39.85
4.36
1.04
0.81
0.67
278.46
108.08

14.38
0.28
0.62
0.44
0.76
74.63
48.68

60.99
4.31
1.24
0.96
0.74
216.87
131.65

10.56
0.27
0.98
0.64
0.55
55.88
65.66

60.80
4.22
1.43
1.09
1.14
193.98
172.03

11.09
0.37
1.38
0.83
1.18
85.49
92.06

Table 2. Increase incidence of high FIB-4 scoring according to age groups (for Abstract no ICFL7-0147)

N
F3-F4 Cases
F3-F4 %

Abstracts

<40 Y

>40Y

>50 Y

>60 Y

>65 y

>70 Y

42503.00
15.00
0.04

45596.00
379.00
0.83

27810.00
329.00
1.18

13032.00
236.00
1.81

7503.00
174.00
2.32

3509.00
88.00
2.51
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NK Cell Apoptosis Is Correlated with Fibrosis in
Nonalcoholic-Fatty Liver-Disease Progression via
Insulin Receptor and ERK Pathway

Reduced PI3K Pathway in NK Cells of F4-NAFLD
Patients Inhibited mTOR Expressions and was
Correlated with their Impaired Function

J. Amer1, A. Salhab1, M. Mahamid2, R. Ghantous2, S. Doron1,
R. Safadi1
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Safed Medical School, Bar Ilan University, Israel

Background and Aims: Insulin resistance is a key risk factor
in the pathogenesis and progression of Nonalcoholic-Fatty Liver-Disease (NAFLD). Natural-Killer (NK) cells have anti-fibrotic effects through killing activated hepatic stellate cells
(HSCs). We investigated changes in Insulin Receptor on NKcells as a potential cause for NAFLD fibrosis progression.
Methods: Fresh peripheral blood NK-cells (CD56dim,
CD16+ population) characterized in 72 healthy adults and 72
NAFLD patients, then stratified according to histology, serum
inflammatory markers and HOMA-IR scores (homeostasis
model assessment). To avoid pharmacological bias, only naïve
patients lacking full criteria of metabolic-syndrome included.
Then, isolated NK-cells manipulated in cultures.
Results: Histologic liver fibrosis progression significantly
correlated with pro-inflammatory serum cytokines, HOMA-IR
progression and reduced expressions of Insulin Receptor on
NK-cells. NK cells stimulation marker (CD107a) increased in
low-fibrosis patients suggesting effective anti-fibrosis effect,
but found low in advanced-fibrosis (NK impairment). Besides
reduced activity, the high HOMA-IR NK-cells (from F3-F4
NAFLD donors) exhibited significant mTOR and ERK depletion, increased apoptosis and fail to block HSCs activation invitro. While insulin incubation stimulated healthy NK-cells to
kill HSCs, Rapamycin reduced NK Insulin Receptors expressions (mimicking NAFLD) and prevented the insulin NK-cell
stimulation effect.
Conclusion: Insulin stimulates NK-cells to enhance HSCs
killing and prevents fibrosis progression via Insulin Receptors
(involving mTOR and ERK pathways), that inhibited in advanced NASH patients and causing NK-cell apoptosis and killing impairment. NK-cell impairment due to low insulin receptor expressions and or low serum insulin levels could lead to
cirrhosis and probably cancer.
Document not received.
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Background and Aims: Stimulation of Natural Killer cells
(NK, CD56+) directly kill the activated hepatic stellate cells
(HSCs). We investigated changes in insulin receptor on NK
cells as a potential cause for their impairment in NonalcoholicFatty Liver-Disease (NAFLD).
Methods: Fresh peripheral blood NK cells isolated from
healthy volunteers and 72 NAFLD patients (histology documented adults lacking full criteria of metabolic-syndrome), and
characterized by flow-cytometry.
Results: Histologic progression of liver injury significantly
correlated with elevated pro-inflammatory serum cytokines
and insulin resistance. NK cells stimulation marker (CD107a)
over-expressed in low-fibrosis patients, but kept low in advanced-fibrosis (NK impairment). Insulin receptors expressed
on 68.6 ± 8% of healthy peripheral CD56dim population
(CD16+), but significantly reduced in all NAFLD stages. Western blot analysis of NK cells form NAFLD patients with F4 fibrosis showed to have dramatically reduction in PI3K pathway.
In contrast, ERK/MAP kinase pathway was elevated in these
patients. These results were correlated with inhibitions in
mTOR activity (p = 0.001). NK stimulations with insulin (physiologic levels) reversed these effects. Compared to normal
HOMA NK-cells by in-vitro co-culture with HSCs, highHOMA CD56dim cells (with F3-F4) exhibited increased apoptosis and fail to block HSCs activation. While insulin incubation stimulated NK cell activation and killing of HSCs. Rapamycin reduced CD56dim expressions of insulin receptors
(mimicking NAFLD insulin resistance) and prevented the insulin stimulation effect on NK cells.
Conclusion: Insulin exposure stimulates NK cells to enhance HSCs killing and prevent fibrosis progression. Insulin
receptors mediate NK cell stimulation by insulin via PI3K pathway and as a consequence the mTOR pathway. Systemic Insulin-Resistance in NAFLD includes the NK cells. Therefore, insulin fails to stimulate NK cells due to low insulin receptor NK
expressions and or low serum insulin levels, which leads to cirrhosis and probably cancer.
Document not received.
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The Natural History of Ultrasound Diagnosed
Nonalcoholic Fatty Liver Disease (NAFLD) in
Hadassah Hospital: Long-Term Mortality
N. Natour1, Y. Azraq2, M. Adila3, L. Appelbaum2, I. Levi1, J. Amer1,
R. Safadi1

88% (P = 0.009). Non-hepatic malignancies arise in 25 vs. 11.1%
& Diabetes in 37.5 vs. 47.8 of died and alive groups, respectively. Conclusion: This is the 1st Israeli large cohort showing long
term natural history of NAFLD, with increased risk of metabolic syndrome, cirrhosis, HCC & Non-hepatic malignancies.
Document not received.
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Background: Non Alcoholic Fatty Liver Disease (NAFLD)

R. Safadi2, A. Salhab2, J. Amer2, S. Cohen1, P. Fishman1

progressions to cirrhosis and hepatocellular carcinoma (HCC)
are complicated by metabolic syndrome and are associated
with malignancies.
Aim: To long term study the natural history in NAFLD of
Ultrasound (US) basis cohort.
Patients and Methods: We retrospectively revised ambulatory abdominal US reports (n = 2691) out of 23008 cases performed in Hadassah Medical Center between the years of 1993–
98. Cases with major surgery, metastatic lesions or other malignant disorders (HCC & benign tumors remain) were excluded.
Results: The control group (n = 985) cases had normal US
(males 40.3%, age 40.4 ± 12.7, and follow up period 18.8 ± 2.8
years). 74 cases (7.5%, 43.2% males, and age 48.1 ± 10.4 years)
died after 10.5 ± 2.9 FU years at age of 58.6 ± 10.9 years. Alive
cases (n = 911) with normal US (40% males, age 39.8 ± 12.7 years,
with 19.5 ± 1.4 FU years until age 59.3 ± 12.7 years). 205 cases of
NAFLD group available for the long-term FU. 24 (18.4%) cases
died (35.7% men, age 52.4 ± 7.2, with 11 ± 2.8 years post US FU).
For this abstract, we complete analysis of 114/205 cases:
As compared to the alive group at the start point, died group
significantly contained higher frequency of some clinical & lab
markers; either elevated (ascites [4.2% vs. none], gallstones [25
vs. 8.9%], gGT, INR, PTT, IgA) or low (LDL, WBC) parameters.
There were significantly altered parameters at end of FU as
compared to the start point. Within died group, frequency of
MELD ≥14, Anemia, low HDL & Albumin, and elevated Creatinine & INR increased. However, we found decreased frequency of elevated LDL. Within alive group, frequency of
MELD ≥14, anemia and elevated gGT & fasting sugar increased.
However, frequency of elevated ALT & LDL decreased. Repeated US in the NAFLD subjects showed a significant increase of
new liver malignant masses (from no masses to 2 HCC cases,
1%, P = 0.035), and decrease of ascites free cases from 98.7 to

Namodenoson (CF102) Prevents Progression of Liver
Fibrosis
BioPharma Ltd., Israel; 2Liver Unit, Institute of
Gastroenterology and Liver Diseases, Department of Medicine,
Hadassah University Hospital, Israel

1Can-Fite

Background and Aims: The Gi protein associated A3 adenosine receptor (A3AR) is highly expressed in liver inflammatory cells. Namodenoson (CF102), an A3AR selective agonist,
induces an anti-inflammatory and anti-cancer effects in the
liver while protecting normal liver cells.
This study presents the anti-fibrogenic effect of Namodenoson in a CCl4-induced liver fibrosis in a mouse model.
Methods: Hepatic fibrosis model was induced in C57BL/6
mice by CCl4 injection, twice weekly i.p., for 6 weeks. Namodenoson 100 mg/kg was injected i.p. 24 hours after CCl4. At termination, livers were examined and evaluated for liver-to-body
weight ratio, serum ALT as well as alpha smooth muscle actin
(a-SMA) mRNA and protein levels.
Results: In the Namodenoson treated mice, normal macroscopic liver was observed with no ascites, compared to the vehicle treated animals. Liver to body weight ratio was markedly
reduced in the Namodenoson treated group compared to the
CCL4 treated one. Namodenoson significantly decreased ALT
serum levels and a-SMA.
Conclusions: Namodenoson showed an anti-fibrogenic effect in a CCl4 mice model, supporting Namodenoson as a drug
candidate for preventing liver fibrosis in patients.
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Table 1. (for Abstract no ICFL7-0150)
NAFLD group

M (%)

1st FU
age

± STD

End FU
age

± STD

Post
US FU

± STD

Jew (%)

Arab
(%)

Weight
(kg)

± STD

Smoker
(%)

Died (n = 24, 21%)
Alive (n = 90, 79%)
Total (n = 114)

37.5
27.8
29.8

53.3
46.3
47.8

6.7
9.5
9.4

66.3
66.0
66.1

7.6
9.6
9.2

13.0
19.7
18.3

4.0
1.2
3.4

95.8
96.7
96.5

4.17
3.33
3.51

95.6
83.6
84.9

26.5
18.8
19.6

29.2
15.6
32.3

p value

ns

0.00
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