
Majority of patients were treated with combination therapy of
pegylated interferon a2a and ribavarin whilst a small proportion
(28) have received (triple therapy) protease inhibitors. The total
number of patients who achieved sustained virologic response
(SVR) at the end of treatment were 264 (60.41%). 196
(74.42%) of those were genotype 3a, 57 (21.60%) were geno-
type 1a/1b and 11 (4.17%) were genotype 2b/2a. 43 (9.84%)
were considered non-responders. 49 (11.21%) patients were
unable to complete treatment due to critical physical or mental
illness with 12 of those (24.50%) have achieved SVR. Patients’
feedback for this nurse-led service has been very positive.
Conclusion Specialist nurse-led and clinicians supported hepati-
tis C service has delivered a high quality of care. Our dedicated
specialist nurses working closely with clinicians have achieved
high successful treatment rates in such a large cohort of patients.
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Introduction Liver cancer is on the rise and prognosis is poor
partly due to late diagnosis and a lack of systemic chemotherapy.
Identification of novel markers allowing early diagnosis of hepa-
tocellular carcinoma (HCC) and to act as targets for immuno-
therapies is essential to kerb rising mortality. Lectin-like
transcript 1(LLT1) interacts with CD161,1 a receptor expressed
on almost all NK cells. For the first time, we investigate the
expression of LLT1 in the liver and HCC, both in vivo and in
vitro, and determine the effect of LLT1 on NK cell function.
Methods LLT1 expression in vivo was determined by immuno-
histochemistry comparing 10 HCC specimens (resections and
biopsies) to 15 normal liver controls. In vitro expression was
demonstrated using flow cytometry to review HCC cell lines
(Huh7, HepG2). Peripheral blood mononuclear cells (PBMCs),
including NK cells, from healthy donors were incubated with
target cells expressing different levels of LLT1:Huh7 cells, Huh7
cells expressing increased levels of LLT1(achieved by transfec-
tion), and Jurkat cells lacking LLT1. The effect of these incuba-
tions on CD161+ and CD161-NK cell cytotoxicity was assessed
by measuring CD107a expression using flow cytometry. This
assay was performed in triplicate using 2 different donors on 3
separate occasions. Statistical analysis of variance (ANOVA) was
performed to assess differences in NK cell cytotoxicity between
each incubation condition.
Results Hepatocytes in normal and cirrhotic liver do not express
LLT1. However, LLT1 is extensively upregulated in HCC in
vivo with strong, diffuse staining in 9 out of 10 cases, and more
focal staining seen in the remaining case. LLT1 is expressed in
vitro on HCC cell lines (Huh7 and HepG2). CD161+NK cells
show reduced cytotoxicity, compared to CD161-NK cells, when
incubated with Huh7 cells expressing LLT1. Incubation with
Huh7 cells correlates with significantly reduced activity by
CD161+NK cells (p ≤ 0.001) when compared to CD161+NK
cell activity against non-LLT1 expressing Jurkat cells.
CD161+NK cell cytotoxicity is further reduced when incubated
with Huh7 cells expressing increased LLT1 levels (as achieved by
transfection; p ≤ 0.05 when compared to CD161+NK cell activ-
ity when incubated with non-transfected Huh7 cells). In con-
trast, the activity of CD161+ and CD161-NK cells is not

significantly different when the target cell does not express
LLT1(Jurkat cell).
Conclusion We demonstrate for the first time that LLT1 is not
expressed by normal liver tissue, but upregulated in HCC. LLT1
inhibits NK cell cytotoxicity, representing a possible mechanism
for HCC to evade the immune response to cancer. Therefore,
not only may LLT1 be used as a diagnostic marker for HCC, it
represents a novel immunotherapy target.
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Introduction Long-term survival in liver transplant recipients
remains suboptimal because of the morbidity and mortality
associated with the long-term use of immunosuppression (IS).
However, IS weaning early post liver transplantation (LT) has
largely been unsuccessful, supporting the need for active toler-
ance induction strategies. CD4+CD25+FOXP3+ (Tregs) play
an important role in immunoregulation and have been shown
in animal models to promote transplantation tolerance. Phase I
trials in bone marrow transplantation have shown that ex vivo
expanded Tregs have an excellent safety profile, which is
encouraging for the broader application of these cells. The clin-
ical trial, ThRIL, soon to be initiated at King’s College London,
aims to investigate the therapeutic potential of Tregs in the set-
ting of LT.

We have devised a GMP compatible protocol that ensures the
successful isolation and expansion of a functional and stable
human Treg population in preparation for this trial.
Methods Tregs were isolated from 150ml of blood from patients
with end-stage liver disease by a CliniMACS-based GMP isola-
tion technique and expanded using anti-CD3/CD28 beads, IL-2
and rapamycin.
Results A 580-fold expansion of pure Tregs was achieved
(97.4% CD4+CD25+ and 0.008% CD8+ cells) and the cells
maintained FoxP3 expression (99.6% of the CD4+CD25+ cells
express FoxP3). The populations of Tregs obtained were also sta-
ble and did not convert to Th17 cells when cultured in the pres-
ence of pro-inflammatory stimuli.

This protocol further proved to be ideal for the expansion of
Tregs from patients with liver disease in view of restoring the
Tregs’ suppressive function (1:1 ratio – expanded Tregs 91.1%
vs. freshly isolated Tregs 28.6% suppression, 1:10 ratio – 80.7%
vs. 20.8% respectively). Based on these findings, we subse-
quently conducted an in-depth phenotypic characterisation of
freshly isolated Tregs in order to delineate a population responsi-
ble for the apparent lack of suppressive function. An investiga-
tion into the possible mechanisms is currently ongoing.
Conclusion The feasibility of Treg based therapy is now widely
accepted, provided that tailor-made clinical grade procedures
for isolation and ex-vivo cell handling are available. Our rapa-
mycin-based protocol is ideal in this setting as it not only satis-
fies the rigours of GMP manufacturing standards, but also
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