
and IL-10) cytokines, were analysed. Immunohistochemical markers
of activated microglia (ED1, OX6 and Iba-1), astrocytes (GFAP),
inflammatory responses (IL-1ß and iNOS), cellular stress (HSP-25)
and the predominant antiinflammatory and alternative microglial
activation marker TGF-ß (using RT-PCR), were also analysed.
Results Compared to Shams, arterial and brain ammonia (p<0.001,
respectively), bilirubin (from day-1) and the cytokines, TNF-a and
IL-6 were significantly increased by 4 weeks BDL (p<0.001), which
induced mild brain oedema (p¼0.07). There was no evidence of
classical microglial activation or cellular infiltration (indicated by
negative OX6 staining and few perivascular ED1 positive cells
evident in all groups), with observable resting microglia (Iba-1
positive staining) in all groups. Protein expression for iNOS and IL-
1ß increased using Western blotting. Increased GFAP staining indi-
cated significant astrocyte activation, primarily in the corpus
callosum in all BDL groups. Hsp 25 (cellular stress indicator) peaked
at 2 weeks post-BDL and was located mostly in the corpus callosum
similar to activated astrocytes. TGF-ß was significantly upregulated
by 3-fold in all BDL groups.
Conclusion Regional astrocyte activation and cellular stress (indi-
cated by increased HSP-25 expression), are early features of BDL.
These events are associated with increased brain proinflammatory
cytokine production and iNOS expression. This proinflammatory
response is not due to obvious microglia activation, but consequent
upon activation of astrocytes, possibly related to hyperammonemia
and/or associated cell swelling. However, an observed TGF-ß
response may reflect compensatory antiinflammatory microglial
responses, designed to limit the effect of astrocyte activation; with
interventions targeting its brain expression potential novel therapies
for hepatic encephalopathy.

OP09 THE DEVELOPMENT AND TESTING OF THE UNIVERSITY
COLLEGE LONDON LIVER SUPPORT DEVICE (UCL-ARSENEL):
IMPROVEMENT OF SURVIVAL IN PARACETAMOL-INDUCED
ACUTE LIVER FAILURE PIGS

doi:10.1136/gut.2010.223362.9

1K Thiel, 1A Proven, 1N Davies, 1P Leckie, 2K Thiel, 2R Frieg, 2M Storr,
2A Koenigsrainer, 2M Schenk. 1Institute of Hepatology, University College London, UK;
2Klinik für Allgemeine, Universitätsklinikum Tübingen, Germany

Introduction An effective liver support device to remove metabolic
toxins is an unmet clinical need. We have demonstrated that in liver
failure, albumin function is irreversibly damaged, preventing
detoxification processes, and that bacterial endotoxins induce
neutrophil dysfunction causing indiscriminate damage and immune
failure. Previous generations of artificial devices were designed to
remove toxins from patients’ plasma, but did not address albumin
damage and/or inflammation. An albumin replacement system with
a novel endotoxin ligation (ARSeNEL) component was developed to
selectively filter plasma to adsorb endotoxin and replace damaged
albumin.
Method The device consists of three components; plasmapheresis,
endotoxin and high cut-off (100 kDa) cartridges; with fresh frozen
plasma replacing ultrafiltered plasma. We tested the device in a
model of acetominophen-induced acute liver failure (ALF). Sixteen
female landrace pigs (3 sham, 8 ALF, 5 ALF+UCL-ARSeNEL) were
studied. ALF was induced via intra-gastric acetaminophen admin-
istration, confirmed by deranged clotting function (ca. 20hrs to
ALF). Animals were treated with UCL-ARSeNEL or haemofiltration
control within 2 h of ALF confirmation. Endpoints were: survival;
ICP; standard biochemistry; cytokines; albumin damage; and plasma
endotoxin levels.
Results Survival post ALF was significantly increased using UCL-
ARSeNEL (ALF 15.862.4 h vs UCL-ARSeNEL 23.861.9 h; p¼0.02).
No haematological or biocompatibility issues were observed.

Endotoxin reduced by a quarter (1.9960.18 Eu/ml vs 1.4260.21 Eu/
ml) in the device group at 16hrs. The changes in ICP index
(1.760.07 vs 1.461.58), INR (16.666.6 vs 6.860.5), ischaemia-
modified albumin ratio (0.4560.166 vs 0.3560.108), ammonia
(1776131 vs 153684 mM) and mean arterial pressure (7167.6 vs
8766.0 mmHg) showed marked improvement in the UCL-
ARSeNEL group.
Conclusion The results of the study confirm that UCL-ARSeNEL is
safe and effectively improves survival in ALF pigs by addressing the
key pathophysiological derangements such as albumin dysfunction
and endotoxinaemia; which impact upon end-organ function. The
results justify a clinical trial, which is being planned.

OP10 RELAXIN INHIBITS HUMAN MYOFIBROBLAST
CONTRACTILITY AND MODULATES PORTAL HYPERTENSION
IN VIVO

doi:10.1136/gut.2010.223362.10

1J Fallowfield, 2A Hayden, 1R Aucott, 1J Schrader, 1T Gordon-Walker, 1D Mole,
2J Collins, 1J Iredale. 1MRC Centre for Inflammation Research, University of Edinburgh,
UK; 2Cancer Sciences, University of Southampton, UK

Introduction The peptide hormone relaxin (H2-RLN) has a broad
range of biological activities including antifibrotic, anti-inflamma-
tory and haemodynamic effects in a range of target tissues.
Increased intrahepatic vascular resistance in cirrhosis is due to
mechanical factors related to scarring, but also a dynamic compo-
nent mediated by myofibroblast (MFB) contractility. We hypoth-
esised that H2-RLN could modulate the dynamic attribute of portal
hypertension (PHT) via a direct effect on hepatic stellate cell (HSC)-
MFB mediated vasoconstriction.
Aim To determine whether H2-RLN could target the contractile
phenotype of activated HSC-MFBs in vitro, counterbalance the
contractile response in vivo in a model of sinusoidal portal hyper-
tension, and explore the mechanisms underlying its portal hypo-
tensive effect.
Method Gene expression in culture activated human HSCs was
analysed by qRT-PCR and Western blotting. Collagen gel contrac-
tion assays were used to assess HSC-MFB contractility. Nitric oxide
(NO) production was measured by Griess assay. Cirrhosis and portal
hypertension was induced in age matched male SpragueeDawley
rats by 8 weeks bi-weekly i.p. CCl4, before randomisation to
treatment with recombinant human H2-RLN or placebo delivered
by s.c. osmotic minipump for 72 hrs (n¼10 per group). Portal
pressure was measured by direct cannulation. Serum H2-RLN levels
were quantified by immunoassay. Liver fibrosis was measured after
Sirius red staining by calculation of collagen proportionate area by
digital image analysis. Finally, systemic arterial and portal pressure
was measured simultaneously in groups of cirrhotic and control rats
randomised to acute i.v. H2-RLN or placebo.
Results Treatment of culture activated HSCs with H2-RLN down-
regulated expression of the major cytoskeletal protein, alpha-
smooth muscle actin (alpha-SMA), in a dose dependent manner. In
collagen gel contraction assays, H2-RLN inhibited HSC-MFB
contraction, an effect shown by RNA interference to be mediated
via RXFP-1 receptor signaling and increased NO production. Rats
treated with CCl4 for 8 weeks developed micronodular cirrhosis,
splenomegaly and portal hypertension. Treatment with s.c. H2-RLN
for 72 h achieved physiologically relevant serum concentrations and
decreased portal pressure by 24% (mean 12.860.8 mmHg vs
9.860.3 mmHg; p¼0.002), whereas placebo had no significant
effect. The observed haemodynamic response was independent of
fibrosis regression. Hepatic expression of alpha-SMA and other
intermediate filament proteins was markedly inhibited by H2-RLN,
while eNOS activity was increased. Infusion of i.v. H2-RLN in
cirrhotic rats rapidly depressed portal pressure (mean 28%66) but
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not systemic pressure, compared to placebo which had minimal
effect on either parameter.
Conclusion We demonstrate for the first time that H2-RLN will
effectively downregulate MFB contractile filament expression,
contractile function and has a portal hypotensive effect in vivo. Our
findings support the deployment of H2-RLN in clinical studies of
cirrhosis and PHT.

Viral hepatitis
OP11 FINAL RESULTS FROM TELAPREVIR PHASE II STUDIES IN

GENOTYPE 1 TREATMENT-NAIVE OR EXPERIENCED
SUBJECTS WITH CHRONIC HEPATITIS C

doi:10.1136/gut.2010.223362.11

1G F Foster, 2G Dusheiko, 3C Hezode, 4P Marcellin, 5J McHutchison, 6M Beumont,
7B Kauffman. 1Queen Mary’s University of London, Institute of Cellular and Molecular
Sciences, London, UK; 2Royal Free and University College School of Medicine, London,
UK; 3Hôpital Henri Mondor, Créteil, France; 4Hôpital Beaujon, Clichy, France; 5Duke
University Medical Center, Durham, NC, USA; 6Tibotec, Belgium; 7Vertex Pharma-
ceutical, Boston, MA, USA

Introduction Current standard of care (SOC) for treatment of HCV
Genotype 1 (G1) naive patients comprises of pegylated interferon
(P) plus ribavirin (R) for 48 weeks resulting in a sustained viral
response (SVR) of 42 to 46% in treated patients. Telaprevir (TVR) is
a novel selective inhibitor of the HCV NS3-4A protease. We report
here results from phase II program.
Method PROVE 1 (n¼263) and PROVE 2 (n¼334) were randomised
controlled phase IIb comparisons of 12 weeks TVR plus PR up to
48 weeks vs PR alone in G1 treatment-naïve patients. In the same
population, the C208 study (n¼161) compared TVR dosed every 8 h
or every 12 h in combination with P2a or P2b with a response guided
therapy design. In treatment experienced patients, the PROVE 3
trial (n¼453) compared different TVR-based regimens to PR.
Results Higher SVRs compared to SOC in treatment-naive subjects
were observed in the TVR groups (61e69%) in the PROVE 1 and 2
studies as well as the C208 study (81e85%). In PROVE 3, 51% (vs.
14% in control) of previous non-responders achieved SVR. The most
common AEs through week 48 included; pruritus, rash, anemia,
fatigue, weakness and headaches. Overall discontinuation of all
drugs due to rash was observed in 4e7% of the subjects.
Conclusion TVR-based triple therapy significantly improves SVR
rates in comparison to SOC in G1 HCV infected patients. It offers
the potential to reduce treatment duration by half in the majority of
treatment-naive patients. Phase III studies of TVR-based regimen
are currently underway.

OP12 UK EXPERIENCE OF TREATMENT OF CHRONIC VIRAL
HEPATITIS C IN CHILDREN AND ADOLESCENTS:
PREDICTORS OF VIRAL RESPONSE AND QUALITY OF LIFE

doi:10.1136/gut.2010.223362.12

1M Abdel-Hady, 2S Bansal, 2S Davison, 3M Brown, 1S Tizzard, 2S Mulla, 3P Davies,
1G Mieli-Vergani, 1D Kelly. 1Liver Unit, Birmingham Children’s Hospital, UK; 2Paediatric
Liver Centre, King’s College Hospital, UK; 3Leeds Teaching Hospitals, UK

Aim The aim of this study was to review efficacy, tolerability and
quality of life (QoL) in children with chronic hepatitis C (HCV)
treated with pegylated interferon (PEG-IFN) alfa2a and ribavirin in
3national specialised referral centres in the UK.
Method Demographic, laboratory and clinical outcome data on
children up to 18 years of age treated for HCV with PEG-IFN alfa2a
and ribavirin were reviewed. Information gathered from QoL ques-
tionnaires (CHQ-PF28) completed by parents during their children’s
treatment was also available for one of the centres. Sustained viral

response (SVR) was defined as undetectable HCV RNA at 24 weeks
following end of treatment.
Results The study sample comprised 75 children of whom 38 were
males. The median age at the start of the treatment was 10 years
(3.0e17.2 years). The most common mode of infection (83%) was
via maternal transmission. Thirty-four patients were Genotype 1
(G1); 39 Genotype 2&3 (G2&3); 2 Genotype 4 (G4). SVR was
achieved in 47 (73.4%); 53% G 1; 90% G 2&3; 100% G 4. There was
no significant difference between baseline ALT and/or AST levels in
those who achieved SVR compared to the non-responder group.
However the first group had at least 30% lower ALT and /or AST
levels at 24 weeks post-treatment compared to the latter group
p¼0.003 and p¼0.001, respectively. Children starting treatment
<5 years of age had higher SVR compared to older age groups,
however this was not statistically significant p¼0.7. Low viral load
at the start of the treatment (<500 000 IU/mL) did not have
significant effect on viral response p¼0.5. Early viral response (EVR)
at 12 weeks of treatment was achieved in 46 and sustained in 40/46
(87%). Data on rapid viral response (RVR) at 4 weeks of treatment
were available in 25; 17/25 (68%) achieved response which was
sustained in 16 (94%). There was no significant change in the z
scores for weight and height from start of treatment compared to
24 weeks post treatment follow-up (p 0.2 and 0.5, respectively).
Data on QoL were available for 31/75 children and their families. At
12 weeks of treatment the child’s general health was perceived to be
poorer with limitation of physical activity and higher frequency of
pain compared to other stages of treatment with values returning to
baseline at the end of treatment and at follow up. There were no
serious side effects reported and none discontinued treatment due to
side effects.
Conclusion HCV treatment with PEG-IFN and ribavirin is well
tolerated by children with minimal negative impact on the quality
of life of a cohort of the studied children and no significant effect on
growth. EVR and RVR are good predictors of treatment response.

OP13 SPONTANEOUS RESOLUTION OF ACUTE HEPATITIS C VIRUS
INFECTION CORRELATES WITH THE RECONSTITUTION OF
THE CIRCULATING CD56DIM NATURAL KILLER-CELL POOL

doi:10.1136/gut.2010.223362.13

1A Riva, 1A Riva, 1S Phillips, 1A Evans, 2A Ambrozaitis, 1R Williams, 1N V Naoumov,
1S Chokshi. 1Institute of Hepatology, University College London, UK; 2Department of
Infectious Disease, Vilnius University, Lithuania

Introduction Efforts to identify the immune-correlates responsible
for resolution of hepatitis C virus (HCV) infection are fundamental
to develop new treatment strategies and an effective vaccine against
HCV. We have previously shown that imbalanced natural killer
(NK)-cell subsets, with hyper-expression of co-inhibitory markers,
are associated with chronic HCV infection.
Aim In this study we aim to assess the role of NK-cells in deter-
mining the outcome of acute HCV infection in a cohort of well
characterised patients.
Method We analysed 12 patients with acute HCV infection who
met the following criteria: ALT>10xULN, exposure to HCV within
previous 4 months and HCV-RNA(+). Viral load was determined by
qPCR. Peripheral blood mononuclear cells collected at 3 time-points
(baseline, BL; month 1, M1; month 6, M6) were stained with
fluorochrome-labelled antibodies to NK-cells (CD3/CD56/CD16).
Proportions of CD56dim(CD16bright) and CD56bright(CD16dim)
subsets and expression of PD-1/PD-L1 were evaluated by 6-colour
flow cytometry and correlated with HCV-RNA and ALT at each
time-point and over-time. Supernatants from cell-cultures in the
presence of HCV-antigens were collected for cytokine analysis and
quantification.
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