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Screening of a Protein Kinase Inhibitor Library Identifies
Pathways Regulating in Ureagenic Respiration by Rat
Hepatocytes

Li Li!, Robert E. Brown', John J. Lemasters'-2;  Departments of Drug
Discovery & Biomedical Sciences, Medical University of South Car-
olina, Charleston, SC; 2Institute of Theoretical and Experimental
Biophysics, Pushchino, Russian Federation

Efficient detoxification of ammonia through the liver is critical
to avoid ammonia accumulation in blood and prevent hepatic
encephalopathy. The process of ureagenesis involves consump-
tion of ATP and extensive exchange of molecules between the
cytosol and mitochondria. In order to meet the high energy
demand of ureagenesis, liver mitochondria increase O2 con-
sumption to make ATP through oxidative phosphorylation.
Here, oxygen consumption rates (OCR) by cultured rat hepato-
cytes were measured in a Seahorse Bioscience extracellular
flux analyzer. A panel of 140 protein kinase and phosphatase
inhibitors was screened to determine their effects on ureagene-
sis-induced mitochondrial respiration. Isolated rat hepatocytes
were cultured on collagen-coated Seahorse 96-well micro-
plates and used within 30 h. Respiration was measured in
pH 7.4 Krebs-Ringer-Hepes (KRH) buffer supplemented with
5 mM NaHCOS3. Inhibitors (10 uM), ureagenic substrates (3
mM NH4CI, 5 mM ornithine and 5 mM Na-lactate) and rote-
none (2 uM) were injected sequentially during measurements
of OCR. Ureagenic substrates caused a 70-100% increase of
OCR above rotenone sensitive basal respiration. The screen-
ing identified drug effects categorized into three main groups:
1) no change in basal respiration, no change in ureagenic
respiration; 2) change in basal respiration, no change in ure-
agenic respiration; 3) no change in basal respiration, change
in ureagenic respiration. Two groups of inhibitors in Category
3 included those affecting epidermal growth factor receptor
(EGFR) and protein kinase C (PKC)-dependent pathways. EGFR
inhibitors, including AG-825 (tyrosine kinase inhibitor), erbsta-
tin and gefitinib, enhanced, whereas PKC inhibitors, including
bisindolylmaleimide |, chelerythrine chloride and Gé 6983,
suppressed ureagenic respiration without affecting basal respi-
ration. Although EGF can activate PKC downstream of EGFR,
our results suggest alternative pathways arising from EGFR, the
elucidation of which may yield new information on the nature
of the regulation of ureagenesis and mitochondrial respiration.
We also found that NVP-AEW541 hydrochloride, an insu-
linlike growth factor-1 receptor (IGF1-R) inhibitor that blocks
IGF1-R autophosphorylation, enhanced ureagenic respiration.
Since Insulin can inhibit ureagenesis, this result validates our
assay. In conclusion, activation of EGFR and IGF1R inhibits
ureagenic respiration, whereas PKC activation increases ure-
agenic respiration (NIDDK and NIAAA).
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The Gut Microbiota as a Target in T cell- mediated
hepatic Injury
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Introduction The gut microbiota plays a crucial role in regulat-
ing the physiology of the host, specifically the immune system.
Recent evidence suggests, that the gut microbiota is involved
in liver diseases such as non-alcoholic fatty liver disease, alco-
holic and viral hepatitis. However, it remains unclear whether
the immunological response is modulated by the gut microbiota
directly, or indirectly by its metabolites such as short chain fatty
acids (SCFAs) or secondary bile salts. Both of which are import-
ant signaling molecules in the gut and in the liver. So far, little
is known about the influence of gut microbiota in immune-me-
diated liver injury. The concanavalin A (ConA) model is a
well-established mouse model of T cell mediated autoimmune
hepatits. Therefore, we investigated the role of gut microbiota
in ConA-induced liver injury. Methods Germ free C57BL/6
or broad-spectrum antibiotic treated FIRxtiger mice were chal-
lenged with ConA. Multiple parameters were analyzed at
the initial, peak and recovery phase of ConA-mediated liver
injury. Immunophenotyping was performed via flow cytometry.
Microbial composition of feces was analyzed by 16S rRNA
sequencing. SCFAs levels were estimated by hepatic expres-
sion levels of its receptor (e.g. GPR-43). Hepatic expression
of GPR-43 as well as several regulators of bile acid metab-
olism were investigated by RT-PCR. The influence of SCFAs
on immune cell composition was analyzed via FACS analysis
after in vitro co-culture experiments w/o liver sinusoidal endo-
thelial cells (LSECs). Results Germ free C57BL/6 as well as
antibiotic treated mice were protected from ConA-induced liver
injury. Antibiotic treatment reduces frequencies of CD4*T cells
and IL-10* regulatory T cells (Tregs) following ConA-reatment.
Hepatic expression of GPR-43 was up-regulated in response
to antibiotic treatment and down-regulated after ConA-chal-
lenge. The same effects was seen for cholesterol 7a-hydroxy-
lase (Cyp7 A1), which catalyzes the conversion of cholesterol to
primary bile acids. The opposite effect could be determined in
case of the bile acid membrane receptor TGR5. In vitro experi-
ments indicate that butyrate reduces IFNy and IL-10 production
by CD4+T cells in co-culture with LSECs. Conclusion We clearly
verified a link between gut microbiota and ConA-induced liver
damage. Reduction (via antibiotics) or absence (germ free
mice) of gut microbiota led to ameliorated ConA-damage. This
is in line with decreased Tregs in the liver, which is explained
by the less severe liver damage. Our results indicate that further
analysis of SCFAs and bile salt metabolism is needed to deter-
mine its specific function during pathogenesis of liver disease.
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Disparate Changes in Adaptive Immunity in Systemic vs.
Portal Venous Circulation, Across the Spectrum of HCV
Associated Liver Disease

Ohad Etzion®2, Rabab Ali®2, Christopher Koh%2, Elliot Levy*Z,
David E. Kleiner'2, Shakuntala Rampertaap®2, Sergio Rosenz-
weig>?, Varun K. Takyar®?, Ma Ai Thanda Han®?, Shilpa Lin-
gala?, Nancy Fryzek32, Vanessa Haynes-Williams®?2, Theo
Heller32; TLaboratory of Pathology, National Cancer Institute,
Bethesda, MD; 2National Institues of Health, Bethesda, MD; Sliver
Disease Branch, The National Institute of Diabetes and Digestive
and Kidney Diseases, Bethesda, MD; “Interventional Radiology,
Clinical Center, Bethesda, MD; *lmmunology Service, Clinical Cen-
ter, Bethesda, MD

Background: The liver is an immune organ interposed between
portal and peripheral venous circulations. Inmune aberrancies
including altered adaptive immune responses occur in chronic
liver disease. These changes have mainly been explored in
cells isolated from liver and peripheral venous blood, and their
association with liver disease severity is unclear. Here, changes
in T cell subset (T, ) distribution in portal vs. peripheral
venous blood of patients with chronic hepatitis C (cHCV) were
related to disease severity. Methods: We prospectively studied
a cohort of compensated cHCV patients. Subjects underwent
percutaneous liver biopsy, direct portal vein cannulation and
direct pressure (dPP) measurement. Portal and peripheral blood
samples were obtained. CD4+ and CD8+ T cells were mea-
sured by multicolor flow cytometry, and categorized as naive
(CD62L+/CD45RA+), central memory (CD62L+/CD45RA ),
effector memory (CD62L-/CD45RA), or effector (CD62L-/
CD45RA+) cells. Ishak fibrosis score (IF) and dPP were used as
markers of liver disease severity and Spearman’s rho (r) was
used to correlate disease severity indicators with T, absolute
counts. Results: Of 30 patients enrolled, 29 completed the
study (mean age= 57.5, males=63.3%). IF of 0-2, 3-4 and 5-6
was found in 10, 6 and 13 patients, respectively. dPP ranged
between 2-32 mm/Hg. In portal blood (n=28), CD4+ central
memory T, . but none of the CD8+ T_, _, correlated with IF
(r=0.56, p=0.001). In peripheral blood (n=27), neither CD4+,
nor CD8+ T, ., correlated with IF. With increasing dPP, portal
blood derived CD4+ central memory T, . trended towards
significance (r=0.37, p=0.06), whereas, none of the CD8+
T, bset Showed a signiticant change. Interestingly, in periph-
eral blood, CD4+ T, .. did not correlate with dPP but CD8+
effector memory T_, . showed a negative correlation (r= -
0.38, p=0.048). Conclusions: CD4+ and CD8+ T, . show
dynamic changes across liver disease severity. Disease severity
associated quantitative changes in CD8+ T, . and CD4+ T,
« are not only distinct between portal and peripheral venous
system, but the CD8+ T_, . changes appear to be confined to
the peripheral circulation. This suggests that adaptive immune
cell aberrancies in ¢HCV evolve with liver disease progres-
sion, and that the diseased liver contributes to these changes
by affecting T cells as they transition from portal to systemic
venous circulation.
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Activated Hepatic stellate cells are involved in changing
the T-cell profile in chronic liver disease towards a pro-
tective phenotype

Antie Mohs!, Nadine Hermanns!, Kim Ohl?, Mark V. Boek-
schoten3, Thomas Longerich?, Klaus Tenbrock?, Francisco Javier
Cubero!, Christian Trautwein'; 'Department of Medicine Ill, Uni-
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Background & Aims: Hepatocellular carcinoma (HCC) is often
based on chronic inflammation and a malignant transformation
of hepatocytes, resulting in liver fibrogenesis. In this process,
subsets of CD4+ T helper (Th) cells are involved, mediating
pro-inflammatory (TH17) or anti-inflammatory (T regulator
(Treg)) effects. T-cell specific overexpression of the cyclic ade-
nosine monophosphate-responsive element modulator alpha
(CREMa) was previously described to dispose T-lymphocytes
towards a Th17 phenotype in models of systemic lupus ery-
thematosus or lung inflammation. Additionally, an increased
Th17 response is associated with a poor prognosis in patients
with chronic liver disease (CLD). Therefore we investigated the
relevance of Th17 cells for CLD and its implications for hepa-
tocellular carcinoma (HCC). Methods: Transgenic mice overex-
pressing CREMa were crossed with hepatocyte-specific Nemo
knockout mice (Nemo?her?) to generate Nemo?hera/CREMa'®
mice. The impact of CREMa'® Tcells on Nemo?here mediated
CLD progression was examined. To proof the impact of CRE-
Ma™e T cells, adoptive transfer of bone marrow derived cells
(BMDCs) and T-cells was performed. For a comprehensive anal-
ysis of T-cell phenotype NanoString Technology™ and FACs
analysis were included. Results: Overexpression of CREMa
in Tcells of NEMO®?hepa mice diminished serum transaminase
levels, associated with reduced numbers of infiltrating CD11b+
dendritic cells and CD8+ T-cells. As a consequence fibrosis
and HCC development was significantly reduced. Simultane-
ous adoptive transfer of BMDCs and T-cells from CREMa®
into NemoAhere mice clearly identified CREMa® T-cells as
essential for improving the course of CLD. Surprisingly, in this
scenario, CREMa9 Tcells didn’t show a Th17 phenotype with
Il-17 production and expression of the linage marker RORyT.
In contrast, hepatic T-cells were characterised by the expres-
sion of Treg-related markers like FOXP3, CTLA4 and TIM3. In
vitro, CREMa'9 T-cells stimulated with TGFp and retinoic acid
(RA) containing supernatant of activated HSCs, were polarised
towards an anti-inflammatory Treg phenotype. Mechanistically,
administration of a specific retinoic acid receptor (RAR)a inhib-
itor reduced FOXP3+ Treg polarisation. These findings reveal
that CREMa'® Tcells are a prerequisite for inducing FOXP3+
Tregs. Conclusion: Our results demonstrate that overexpression
of CREMa. in T-cells changes the inflammatory milieu, attenuat-
ing initiation and progression of CLD. Unexpected, our study
demonstrates that CREMa. transgenic T-cells induced by HSCs
shift chronic inflammation in NemoA"ere livers towards a pro-
tective Treg response.
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Bacteria stimulate the secretion of chemokines and
Th-17 polarising ?Iokines that may support local Th-17
responses in bile duct injury

Hannah C. Jeffery!, Ricky H. Bhogal', Jane Birtwistle?, Solomon
Brown!, Simon C. Afford’, David H. Adams', Ye H. Oo!; !Institute
of Immunology and Immunotherapy, University of Birmingham,
Birmingham, United Kingdom; 2Clinical Inmunology, University of
Birmingham, Birmingham, United Kingdom

Background. IL-17 secreting CD4 T cells (Th17) have been
implicated in autoimmunity and inflammatory disease and pro-
vide a link between the innate and adaptive immune responses.
IL-17-producing T cells are present around bile ducts, but their
functional role and mechanism of localization is poorly under-
stood. Methods. Primary human cholangiocytes were assessed
for their chemokine and cytokine secretion in response to
bacterial products and pro-inflammatory cytokines including
IL-17. The effect of cholangiocytes on CD4 T cell differentiation
and stability was assessed using cholangiocyte-conditioned
media stimulated with or without IL17, TNFa and IFNYy. Results:
E.coli and LPS treatment of cholangiocytes stimulated CCL20
secretion that was able to attract CCRé6+ Th17 cells in in-vitro
migration assays. Cholangiocytes secreted Th17 polarizing
cytokines including IL1B, TGFB and IL-6 when treated with IL-17
and CD4 cells showed evidence of polarisation to Th17 cells
when co-cultured over 7 days with TNFa and IFNy stimulated
or Il-17 stimulated cholangiocyte supernatant. IL-17 treatment
induced Stat3 dependent proliferation of cholangiocytes but
no increase in ICAM-1 or VCAM:-1 expression. IL-17 treatment
also induced cholangiocytes to secrete IL-8 and MCP-1, which
could be responsible for the recruitment of neutrophils and mac-
rophages around the bile ducts. Conclusions. Cholangiocytes
respond to ILl-17 by proliferating and secreting Th17 polariz-
ing cytokines, which favours the maintenance of Th17 lineage
in infiltrating CD4 T cells. The secretion of CCL20 and IL-17
polarising cytokines by cholangiocytes in response to LPS and
E coli suggests that the presence of bacteria or their products in
inflamed portal tracts may contribute o the maintenance of this
polarising microenvironment.
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Enhanced expression of activation-induced cytidine
deaminase in memory B cells provokes skewed immu-
noglobulin profile in advanced cirrhosis
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Background/Aim: It is clinically evident that patients with
chronic liver disease have increased immunoglobulins com-
pared to healthy subjects. Regardless of such conditions,
patients with liver cirrhosis are immune-compromised, whose
risk of severe bacterial infection is increased according to
the progression of Child-Pugh status. We previously reported
that peripheral CD27+ memory B-cell frequency and functions
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are significantly decreased in cirrhotic patients. (Hepatology
2012) We hypothesized that the dysregulation of B cell differ-
entiation, viability and function is involved in the excessive pro-
duction of “futile” immunoglobulins. We thus aimed to clarify
B cell function in patients with wide range of liver diseases by
analyzing the profile of serum immunoglobulin subtypes and
B cell gene signatures. Method: We retrospectively analyzed
IgG, IgA and IgM levels in 527 patients with liver diseases
from our medical records and classified depending on etiology
and Child-Pugh score. The five etiological groups are; HCV,
HBV, alcohol, NAFLD and the others. Patients with autoim-
mune hepatic disease (AIH and PBC) were excluded. Using
cryopreserved serum, we also performed the immunoglobulin
isotyping with Bioplex system. We measured the mRNA lev-
els of activation markers by realtime PCR in isolated CD27+*
memory B-cells recovered from cirrhotic patients and healthy
subjects. In addition, we examined the expression of activa-
tion-induced cytidine deaminase (AID), crucial for class-switch
recombination and somatic hypermutation during plasma cell
differentiation. Results: Cirrhotic patients have elevated serum
IgG and IgA regardless of underlying etiologic change. Also,
the IgG and IgA levels increased in the progression of Child-
Pugh stage. Patients with advanced cirrhosis (Child-Pugh B and
C) tend to have increased IgG1 frequency (p=0.0016), while
relative decrease of IgG2 compared to healthy donors (HD)
(p=0.0048). The expression of activation markers of memory
B-cell (CD69, CD71, CD80, CD86) in the cirrhosis group was
comparable with that in HD. However, AID level in memory
B-cell was increased in cirrhotic patients compared to those
in HD (p=0.0367). Conclusions: Cirrhotic patients with wide
range of etiology show increased immunoglobulin status.
Enhanced expression of AID in memory B cells and dispro-
portional immunoglobulin profile may account for the “futile”
immunoglobulin status of advanced cirrhosis.
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Processing of the phagocytic cargo shapes T-cell
response within the fibrotic liver
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The interplay between macrophages and T cells shapes the
inflammatory response. An appropriate balance of T cells is
essential for the resolution of fibrosis as shown in model of
organ rejection after transplantation. T-cell polarisation results
affer antigen presentation from professional antigen-presenting
cells to CD4+ T helper lymphocytes. We induced chronic liver
fibrosis by carbon tetrachloride injection in mice with defective
of the last step of phagocytosis and in their wildtype coun-
terparts. Our hypothesis is that phagocytosis is instrumental
for both antigen presentation and the set-up of a correct cyto-
kine environment for the correct T cell polarisation to occur.
Increased damage was observed in mice lacking phagocytic
cargo digestion, altogether with an imbalance in macrophage
polarisation, tipped to a pro-inflammatory phenotype. Those
findings prompted us to investigate the CD4* T-cell response.
In order to investigate it, livers were harvested at distinct time
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IL-17. The effect of cholangiocytes on CD4 T cell differentiation
and stability was assessed using cholangiocyte-conditioned
media stimulated with or without IL17, TNFa and IFNYy. Results:
E.coli and LPS treatment of cholangiocytes stimulated CCL20
secretion that was able to attract CCRé6+ Th17 cells in in-vitro
migration assays. Cholangiocytes secreted Th17 polarizing
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when co-cultured over 7 days with TNFa and IFNy stimulated
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induced Stat3 dependent proliferation of cholangiocytes but
no increase in ICAM-1 or VCAM:-1 expression. IL-17 treatment
also induced cholangiocytes to secrete IL-8 and MCP-1, which
could be responsible for the recruitment of neutrophils and mac-
rophages around the bile ducts. Conclusions. Cholangiocytes
respond to ILl-17 by proliferating and secreting Th17 polariz-
ing cytokines, which favours the maintenance of Th17 lineage
in infiltrating CD4 T cells. The secretion of CCL20 and IL-17
polarising cytokines by cholangiocytes in response to LPS and
E coli suggests that the presence of bacteria or their products in
inflamed portal tracts may contribute o the maintenance of this
polarising microenvironment.
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Background/Aim: It is clinically evident that patients with
chronic liver disease have increased immunoglobulins com-
pared to healthy subjects. Regardless of such conditions,
patients with liver cirrhosis are immune-compromised, whose
risk of severe bacterial infection is increased according to
the progression of Child-Pugh status. We previously reported
that peripheral CD27+ memory B-cell frequency and functions
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are significantly decreased in cirrhotic patients. (Hepatology
2012) We hypothesized that the dysregulation of B cell differ-
entiation, viability and function is involved in the excessive pro-
duction of “futile” immunoglobulins. We thus aimed to clarify
B cell function in patients with wide range of liver diseases by
analyzing the profile of serum immunoglobulin subtypes and
B cell gene signatures. Method: We retrospectively analyzed
IgG, IgA and IgM levels in 527 patients with liver diseases
from our medical records and classified depending on etiology
and Child-Pugh score. The five etiological groups are; HCV,
HBV, alcohol, NAFLD and the others. Patients with autoim-
mune hepatic disease (AIH and PBC) were excluded. Using
cryopreserved serum, we also performed the immunoglobulin
isotyping with Bioplex system. We measured the mRNA lev-
els of activation markers by realtime PCR in isolated CD27+*
memory B-cells recovered from cirrhotic patients and healthy
subjects. In addition, we examined the expression of activa-
tion-induced cytidine deaminase (AID), crucial for class-switch
recombination and somatic hypermutation during plasma cell
differentiation. Results: Cirrhotic patients have elevated serum
IgG and IgA regardless of underlying etiologic change. Also,
the IgG and IgA levels increased in the progression of Child-
Pugh stage. Patients with advanced cirrhosis (Child-Pugh B and
C) tend to have increased IgG1 frequency (p=0.0016), while
relative decrease of IgG2 compared to healthy donors (HD)
(p=0.0048). The expression of activation markers of memory
B-cell (CD69, CD71, CD80, CD86) in the cirrhosis group was
comparable with that in HD. However, AID level in memory
B-cell was increased in cirrhotic patients compared to those
in HD (p=0.0367). Conclusions: Cirrhotic patients with wide
range of etiology show increased immunoglobulin status.
Enhanced expression of AID in memory B cells and dispro-
portional immunoglobulin profile may account for the “futile”
immunoglobulin status of advanced cirrhosis.
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The interplay between macrophages and T cells shapes the
inflammatory response. An appropriate balance of T cells is
essential for the resolution of fibrosis as shown in model of
organ rejection after transplantation. T-cell polarisation results
affer antigen presentation from professional antigen-presenting
cells to CD4+ T helper lymphocytes. We induced chronic liver
fibrosis by carbon tetrachloride injection in mice with defective
of the last step of phagocytosis and in their wildtype coun-
terparts. Our hypothesis is that phagocytosis is instrumental
for both antigen presentation and the set-up of a correct cyto-
kine environment for the correct T cell polarisation to occur.
Increased damage was observed in mice lacking phagocytic
cargo digestion, altogether with an imbalance in macrophage
polarisation, tipped to a pro-inflammatory phenotype. Those
findings prompted us to investigate the CD4* T-cell response.
In order to investigate it, livers were harvested at distinct time
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points affer CCl4 suspension. Analysis was carried on using
qPCR and immunohistochemistry on total liver extract and liver
sections respectively. This study shows that in the absence of a
correct phagocytic cargo digestion an impaired Th2 response
results. Defect in the production of Th2-related cytokines such
as IL4 was observed in homeostatic conditions also (Il4 mRNA
expression in untreated mice lacking phagocytic cargo pro-
cessing vs. wild type mice: -4 to 5 fold), possibly pointing
out fo a general defect in the Th2 polarisation (Gata3 mRNA
expression unireated mice lacking phagocytic cargo process-
ing vs. wild type mice: -2 fold). Also, more proliferation in the
non-parenchymal compartments was observed in mice lacking
the last step of phagocytosis at 72h of recovery (Ki6é7 immu-
nohistochemistry, 9+2 vs. 122 cells/field of view, 20x mag-
nification, n=5-7 mice/group). Further investigation is required
to defermine the mechanism in which phagocytosis acts on the
Th2 response and whether a defective phagocytosis correlates
with an uncontrolled expansion of specific T-cell subtypes in the
regenerating liver. Understanding the dynamics that control this
relationship may have great impact on the elucidation of novel
potential therapeutic targets in the scarring process.
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Introduction: Unregulated inflammation of the liver drives the
onset and progression of a range of aetiologically diverse
chronic liver diseases and, ultimately, promotes the formation of
neoplastic tumours, such as hepatocellular carcinomas (HCC).
A key step in hepatic inflammation is the recruitment of leuko-
cytes via hepatic sinusoidal endothelial cells (HSEC). CD151,
a member of the tetraspanin family, has previously been shown
to play a role in leukocyte recruitment to vascular endothe-
lia; however, the presence of CD151 has not previously been
explored in the hepatic sinusoidal endothelium. Consequently,
an understanding CD151 expression and function in the liver
could identify a new therapeutic target for limiting hepatic
inflammation. Methods: We used immunohistochemistry, dual
colour immunofluorescence co-localisation studies, gRT-PCR
and western blotting to determine the cell-specific expression of
CD151 in normal liver, chronic liver diseases and HCC. gRT-
PCR and cell-based ELISA studies were used to determine the
regulation of CD151 expression in HSEC by growth factors,
proinflammatory cytokines and hepatoma cell line (HepG2)
supernatant. Flow-based adhesion assays were used to study
the functional role of CD151 in the adhesion of Jurkat cells,
a human T cell line, to HSEC monolayers. Results: Increased
CD151 protein expression was associated with areas of fibro-
sis and neovascularisation, particularly in parenchymal liver
diseases, such as alcoholic liver disease (ALD) and non-alco-
holic steatohepatitis (NASH), as well as in HCC. CD151 was
shown to be highly expressed by HSEC in vivo and expression
was maintained in cultured HSEC in vitro. The expression of
CD151 in HSEC was upregulated by stimulation with HepG2
supernatant and tumourigenic growth factors, such as hepato-
cyte growth factor (HGF) and vascular endothelial growth fac-
tor (VEGF). We also found CD151 molecules clustering around
adherent T cells following capture from physiological flow by
HSEC monolayers. Furthermore, function-blocking antibodies to
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CD151 significantly reduced adherence of T cells under flow
conditions. Conclusion: We demonstrate, for the first time, the
expression of CD151 on human sinusoidal endothelial cells
and neovessels in a range of chronic liver diseases and HCC.
We also demonstrate that CD151 in HSEC is maintained in
vitro and can be upregulated by protumourigenic factors and
plays an important functional role in T cell adhesion to HSEC.
Taken together, these findings further our understanding of
hepatic inflammation and lymphocyte recruitment to the liver,
during chronic disease and carcinogenesis, and could form the
basis of a potential therapeutic target.
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Health gains and costs of HCV treatment: a cost effec-
tiveness analysis of two different health policies scenar-
ios simulated in PITER (Piattaforma Italiana per lo studio
della Terapia delle Epatiti viRali) real life cohort.
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Background and aims: New DAA treatments for HCV infection
are highly efficacious, yet costly. Nevertheless, it is time to
move from treating selected prioritized patients to strategies
that include treatment of all HCV infected patients. To this end
a lifetime multi-cohort model of 8125 real life HCV infected
patients, enrolled in the PITER cohort was used to compare
two IFN free treatment’s policies. Policy 1:Treat all patients
of the cohort in any fibrosis stage(FO-F4). Policy 2: Treat first:
patients who are prioritized by the EASL HCV Clinical Practice
Guidelines 2015; Wait and treat: the remaining patients when
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they would reach the F3 stage. Dynamic lifetime HCV disease
progression and the related costs were evaluated adapting a
Markov model in a lifetime horizon from a health care system
perspective. Each real life patient entered the model at the
proper age and fibrosis stage and was followed in the model
over a lifetime. Total medical costs, quality-adjusted life-years
(QALYs), and incremental costeffectiveness ratios (ICERs) were
evaluated. Probabilistic and scenario analyses were performed.
Results: In the base-case analysis (base price of HCV regimen:
€ 15,000), treating all fibrosis stages vs treating the prioritized
patients first, adds: € 31,083,475 (incremental costs) and
3,497 incremental QALYs, for an ICER of € 8,893 per QALY
gained. The Monte Carlo scenarios (10,000 simulations) were
arranged on a costeffectiveness plot and then reported on a
cost-effectiveness acceptability curve (CEAC). ICERs (incremen-
tal costs by the incremental QALYs between Policy 1 vs Policy
2) remain cost effective (below € 40,000/QALY) in 91 % of the
simulations assumed. In the scenario analysis, different ICERs
were calculated for fourteen prices’ combinations, differenti-
ated by fibrosis staging and the discount rate. The base price
of IFN-free treatment regimen (€ 15,000), remained unvaried
on time for patients with moderate to severe liver disease stage,
whereas decreasing combinations of discount prices in patients
with F1/F2 and FO stage were applied. ICER was very sensi-
tive at price variations for patients at FO stage. For the price
levels lower than 60% and 70% of the base price, applied in
patients with F1/F2 and FO respectively, the Policy 1 resulted
to be dominant (less costs and greater benefits than Policy 2);
policy 1 become cost effective in 97% of the simulations and
dominant in 40% of them by the sensitivity analysis. Conclu-
sion: Treating HCV infection at any fibrosis stage appeared to
improve health outcomes and to be cost-effective. Cost effec-
tiveness increases significantly lowering the treatment’s prices
in early fibrosis stages.
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Risk of incident liver cancer following HCV treatment
with sofosbuvir-containing regimens

Anand P. Chokkalingam'?, Amanda W. Singer!, Anu O.
Osinusi®, Diana M. Brainard®, Laura Telep!; 'Epidemiology, Gil-
ead Sciences, Foster City, CA; 2School of Public Health, University
of California, Berkeley, Berkeley, CA; 3Clinical Research, Gilead
Sciences, Inc., Foster City, CA

Background Curative HCV treatment with [FN-based regimens
has been associated with reduction in the rate of HCV-asso-
ciated liver cancer. Whether achieving sustained virologic
response following treatment with I[FN-free direct-acting antivi-
ral (DAA)-based regimens yields a similar benefit is unknown.
The objective of this study was to examine the association
of treatment completion with the DAA sofosbuvir (SOF) with
risk of incident liver cancer in realworld data. Methods From
US administrative claims data from January 1, 2010 through
March 31, 2015, we identified adult HCV patients dispensed
at least 12 weeks of SOF-containing therapy who had no evi-
dence of subsequent HCV treatment (N=5,033). For compari-
son, we identified adult patients diagnosed with HCV without
evidence of HCV treatment who had active follow-up time after
SOF approval (N=69,374). All included patients had a mini-
mum of é months of enrollment and no evidence of prior liver
cancer at baseline. Hazard ratios (HRs) estimating risk of inci-
dent liver cancer associated with completion of SOF-containing
therapy were calculated after adjustment for baseline confound-
ers using Cox proportional hazards methods. Results Patients
completing SOF-containing treatment were more likely to be
>55 years and male, and to have cirrhosis at baseline (34.7%
vs. 11.5%), than untreated HCV patients; median follow-up
was shorter in SOF-completing vs. untreated patients (171 and
328 days, respectively). When stratified by baseline cirrhosis
status, absolute cumulative incidence rates (95% confidence
interval [Cl]) were not different between SOF-completing and
unireated patients: 0.77 (0.40-1.35) and 0.67 (0.60-0.75) per
100 person-years (PY), respectively among non-cirrhotics, and
3.24 (2.15-4.68) and 3.67 (3.21-4.17) per 100 PY, respec-
tively among cirrhotics. There was no significant interaction
of observed treatment effect with baseline cirrhosis (p=0.53).
After adjustment for age, gender, cirrhosis, and other baseline
conditions significant at p<0.10, no association was observed
between SOF completion and liver cancer (HR=0.96, 95% Cl:
0.69-1.34). This absence of association was observed for both
IFN-free and IFN-containing SOF treatment regimens (HR=1.01
(95% Cl: 0.69-1.49) and 0.87 (95% Cl: 0.49-1.53), respec-
tively). Conclusions In this real-world cohort study, completion
of SOF-containing treatment was not independently associated
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with risk of incident liver cancer, regardless of IFN co-medica-
tion. The strongest risk factors for liver cancer were baseline
cirrhosis, older age, and male gender. Future cohort studies
should examine longer-term liver cancer risk following comple-
tion of DAA therapy.
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Inter-genotypic recombinant HCV virus in Israel: preva-
lence and clinical implication

Mira Barak’, Rasha N. Daniel'-2, Orly Azulay?, Eli Zuckerman?3;
"Haifa and Western Galilee Central Laboratories, Clalit Health
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Background and Aims: The HCV recombinant strain (St. Peters-
burg variant) has been reported from several countries but
its prevalence (0.5-2%) may be underestimated by the vast
majority of the standard genotyping assays which are based
only on the 5'(core) sequencing. So far there was no data on
this recombinant virus in Israel. The clinical importance of this
HCV recombinant genotype lies upon its being mistakenly iden-
tified and treated as genotype G2, a treatment which is insuf-
ficient for G1 genotype. In this study we report the first cases
of recombinant strain 2/1b in Israel. An additional aim was to
assess the ability of the Abbott RealTime HCV genotype Il RUO
(GTIl) assay to detect this recombinant strain in comparison to
sequence-based analyses. Methods: 661 stored sera samples
of chronic HCV patients (viral load >104 unit/ml) were tested
at the Central Laboratory of Haifa and Western Galilee, Clalit
Health Services (2014-2015). HCV genotyping was performed
in all samples using the Abbott GTIl commercial kit according
to the manufacturer instructions. The Abbott GTIl assay ampli-
fies and detects portions of both the 5'(core) and 3'(NS5B)
regions. The samples in which 2/1b recombinant strain was
detected, were further analyzed by sequence-based analyses.
Results: Genotype distribution: G1: 441 (66.7%) [G1a 100
(15.1%), G1b 341 (51.6%|], G2: 33 (5%), G3: 155 (23.4%)
and G4: 21 (3.2%) Additional 11 samples (25% of G2! and
1.7% of all 661 sera) were diagnosed as a 2/1b recombi-
nant strain. Nine of these 11 patients were immigrants born in
the former USSR. The mean age was 42 year old. Sequence-
based analyses performed on 4 of these 11 samples showed
that these samples are indeed recombinant genotypes 2k/1b
chimera with the breaking point between NS2 and NS3. In
the meanwhile, the follow -up of these patients revealed two
patients who relapsed after 24 weeks of Peg/IFN therapy and
other two patients showed no response. SVR was obtained in
one patient after 12 weeks daclatasvir / sofosbuvir therapy.
The other patients are ongoing treated by DAAs. Conclusions:
We have found that the rate of recombinant HCV 2/1b is
1.7% of all HCV genotypes and 25% of G2 genotype tested
in this study. Awareness should be raised to this possibility
in patients who were identified as G2 HCV patients and it is
recommended to use genotyping assays which amplify both
the 5'(core) and 3'(NS5B) regions of the HCV genome. The
presence of a recombinant virus may affect the outcome of the
antiviral treatment.
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Prognostic impact of Hepatitis B and C infections in
kidney recipients: control of viral replication improves
patient and graft survival
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In kidney transplantation, before the use of antiviral therapy,
HBV and HCV recipients had lower patient and graft survival
than non-infected recipients. In the last two decades, nucleosit)
id analogues have been widely used for HBV patients whereas
IFN-based therapy has been used for smaller proportion of
HCV patients. Aims: 1/ to update the impact of HBV and
HCV on patient and graft survival; 2/ to assess the prognostic
impact of viral control (HBV or HCV). Methods: First, patients
and graft survivals were prospectively recorded between 1993
and 2010 in the French nationwide database of kidney recip-
ients according fo serological status. Second, we calculated,
based on a type | error of 0.05 and a power of 95% that a ran-
dom sample of at least 580 HBV or HCV patient records should
be investigated to evaluate the influence of viral control. Viral
control was defined as: low DNA level upon antiviral therapy
or inactive carriers for HBV patients; SVR or spontaneous viral
eradication for HCV recipients. Results: A/ 32307 recipients,
median age (47.4=14.6 years) were analyzed: 1109 (3.43
%) with positive HCV antibodies, 596 (1.84%) with positive
HBsAg and 30602 (94.72 %) non infected patients. HCV kid-
ney recipients had significantly lower 10-year patient survival
(71.1+£2%) than HBV (81.1+2%, p<0.0001) and non-infected
recipients (84.2+3%, p<0.0001) without significant differences
between HBV and non-infected recipients. They also had sig-
nificantly lower 10-year graft survival (50.6+1.9%) than HBV
(62.3+2.4%, p=0.0001) and non-infected (66.8.2+0.3%,
p<0.0001). After adjustment on age of recipients, age of
donors, time of cold ischemia, extent of HLAB and DR match-
ing, HCV antibodies remained an independent prognos-
tic factor of 10-year mortality (HR :1,75; 95%Cl :1.48-2.1,
p<0.0001). B/ 687 patient records have been investigated.
Viral control was obtained in almost all HBV recipients (95%
of cases). In HCV patients, viral control was observed in 35%
of cases among which 17.6% after antiviral therapy. In HCV
patients, patients with viral control had higher 10-year patient
(84.4+4.6% vs 68+4%, p=0.003) and graft (63.1+5.46% vs
48+3.7%, p=0.003) than those without. In multivariate anal-
ysis, HCV infection remained independently associated with
mortality only in case of viral replication whereas HCV recip-
ients with negative PCR had similar patient and graft survival
than non-infected patients. Conclusion: Control of viral replica-
tion allows obtaining similar patient and graft survival in HBV
and HCV recipients in comparison fo non-infected recipients.
Conversely, uncontrolled HCV infection is still associated with
a decrease in patient and graft survival.
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Comparing Child-Pugh, MELD and FIB-4 Scores to Pre-
dict Morta?ity, Hepatic Decompensation and Hepato-
cellular Carcinoma in HCV Infected Persons: ERCHIVES
Study

Adeel A. Butt!, Yanjie Ren?; 1Division of Infectious Diseases, Weill
Cornell Medical College, Mars, PA; ?VA Pittsburgh Healthcare
System, Pittsburgh, PA

Background: A relatively small proportion of HCV infected
persons develop hepatic decompensation and hepatocellular
carcinoma even after several years of infection. Predicting
who will develop complications can help prioritize treatment
decisions. Methods: In the ERCHIVES We calculated three
commonly used clinical scores for liver disease severity to
defermine the risk of overall mortality, hepatic decompensation
(HD) and hepatocellular carcinoma (HCC) 1, 3 and 5 years
after diagnosis of HCV. We excluded those with HD or HCC
at baseline, HIV+ or HBsAg+ and those who received HCV
treatment for >28 days. Results: Among 21,327 HCV infected
persons identified, <1% of those with lowest CP, MELD or FIB-4
scores develop HD, HCC or died within 1 year of HCV diag-
nosis. However, the proportion increases 3-6 fold for the next
stratum of the score at year one and 3 fold at year 3 for the
same stratum. Mortality, HD and HCC are highest in the higher
strata and 5 years after diagnosis. (Table) Conclusions: Mortal-
ity and complications are infrequent in the first year after HCV
diagnosis in persons with low liver disease severity scores,
but exponentially increase with increasing time or increasing
severity scores. These data may help determine the optimal
time fo initiate treatment to minimize mortality and liver disease
complications.

Table. Proportion of persons who died, developed hepatic
decompensation or hepatocellular carcinoma 1, 3 and 5 years after
diagnosis of HCV infection in ERCHIVES.

% in group Overall mortality Hepatic d. D i Hep:
N=21,327 % % Carcinoma, %
Year 1 | Year 3 | Year 5 | Year 1 | Year 3 | Year 5 | Year 1 | Year 3 | Year 5
Child-Pugh
Class A 89.5 0 3.89 | 901 | 097 | 3.37 | 546 | 036 1.54 | 2.48
Class B 10.3 0 14.78 | 26.76 | 6.56 16.20 | 19.92 1.15 3.99 5.78
Class C 0.2 0 25.00 | 3846 | 15.38 | 4231 | 51.92 | 7.69 | 13.46 | 15.38
MELD:
<9 79.5 0 342 | 810 | 0.84 2.95 | 491 | 033 145 | 2.30
10-19 16.9 0 11.09 | 20.95 | 5.04 13.18 | 16.88 1.00 357 5.46
20-29 3.0 0 13.13 | 26.74 | 1.27 5.54 | 839 | 0.79 190 | 2.85
30-39 0.6 0 12.40 | 22.31 | 248 6.61 7.44 0 1.65 1.65
>=40 0.06 0 8.33 | 833 | 16.67 | 25.00 | 25.00 0 0 833
FIB-4:
<1.45 43.1 0 271 | 671 | 016 | 0.65 | 1.07 | 0.03 0.20 | 0.36
1.46-3.25 359 0 4.28 9.56 0.52 2.27 4.11 0.34 1.32 2.17
>3.25 21.0 0 11.17 | 21.80 | 630 | 17.53 | 2436 | 1.52 6.01
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Elevated HCV reinfection incidence after successful treat-
ment among HIV-infected men who have sex with men
in San Diego
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Background: High rates of Hepatitis C (HCV) reinfection fol-
lowing successful treatment among HIV-infected men who have
sex with men (MSM) have been reported in Europe, but no
data are available from the US. We assessed the incidence
of primary HCV infection and reinfection following successful
treatment among HIV positive MSM in San Diego. Methods:
We performed a retrospective cohort analysis of HCV primary
incidence and reinfection incidence after successful treatment
among HIV-infected MSM during 2008-2016 at the largest
HIV clinic in San Diego (UCSD Owen Clinic). Incident HCV
infection was assessed among HIV-infected MSM with a neg-
ative anti-HCV test between 2008 and 2016, and defined
as any positive anti-HCV or HCV-RNA test after the start of
follow-up. Re-infection was defined as a positive HCV RNA
PCR test after the date of sustained viral response (SVR) among
HIV/HCV-coinfected MSM treated for HCV between 2008 and
2014. For the re-infection analysis patients were censored at
reinfection or their last negative test before April 2016. Inci-
dence was calculated using survival time methods. Results:
Among 1,092 baseline negative patients between 2008 and
2016, 40 seroconversions occurred over 3,4340 person-years
at risk, leading to an overall primary HCV incidence of 1.16
per 100 person-years(/100py) (?5%Cl 0.85,1.59). During
this same time period, among 43 HIV-infected MSM who
achieved SVR following HCV treatment, 3 became re-infected
after a median time of 2.7 years from the date of SVR. Over
103.9 person-years of follow-up, the estimated reinfection rate
was 2.89/100 py (95% Cl: 0.60, 8.44). For two individuals,
reinfection occurred through injecting drug use (reported shar-
ing syringes and drug-preparation equipment since SVR). The
third individual did not have any history of drug use. All three
HCV re-infected patients had well controlled HIV infection.
Conclusions: HCV reinfection incidence among HIV-infected
MSM in San Diego is 2-3 fold higher than primary HCV inci-
dence. Increased efforts at preventing reinfection post-treatment
among HIV-infected MSM are required.
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Natural NS3, NS5A and NS5B HCV resistance is com-
mon in real practice, differently associated to HCV gen-
otypes and response to NS5A inhibitors

Valeria Cento!, Maria Chiara Sorbo!, Ada Bertoli!, llaria Lenci?,
Ennio Polilli3, Chiara Masetti2, laura Gianserra?, Elisabetta
Teti®, Elisa Biliotti®, Carlo F. Magni?$, Marianna Aragri’, Valeria
Micheli”, Michela Melisé, Laura A. Nicolini'!, Simona Marenco©,
Vincenza Calvaruso'?, Stefania Paolucci’3, Fausto Baldanti'3, Filo-
mena Morisco'4, Massimo Siciliano'®, Valeria Pace Palitti'é, Pietro
Andreone!”, Bianca Bruzzone'®, Nicola Coppola’®, Tina Rug-
giero?”, Miriam Lichtner?, Barbara Menzaghi?!, Dante Romag-
noli??, Nerio lapadre?®, Velia Chiara Di Maio'!, Francesco De
Leonardis?, Martina Milana?, Pierluigi Cacciatore®, Alessandro
Pieri®, loredana Sarmati®, Simona Landonio?8, Antonio Gasbar-
rini’®, Massimo Puoti?4, Antonio Craxi'2, Vincenzo Vullo?®, Adri-
ano M. Pellicelli®, Sergio Babudierié, Giuliano Rizzardini?6, Gloria
Talianié, Massimo Andreoni®, Caterina Pasquazzi4, Giustino Par-
ruti3, Mario Angelico?, Carlo F. Perno!, Francesca Ceccherini-Sil-
berstein; 'Experimental Medicine and Surgery, University of Rome
“Tor Vergata”, Rome, ltaly; ?Hepatology Unit, University Hospital
of Rome “Tor Vergata”, Rome, Italy; 3infectious Diseases Unit,
Pescara General Hospital, Pescara, ltaly; 4Infectious Diseases Unit,
Sant’Andrea Hospital — “Sapienza” University, Rome, ltaly; Sinfec-
tious Diseases Unit, University Hospital of Rome “Tor Vergata”,
Rome, ltaly; ¢Tropical Diseases, Umberto | Hospital —“Sapienza”
University, Rome, ltaly; 7Clinical Microbiology, Virology and Bio-
emergencies, ASST Fatebenefratelli Sacco, Milan, ltaly; éClinical
and Experimental Medicine, University of Sassari, Sassari, Italy;
?Hepatology Unit, San Camillo Forlanini Hospital, Rome, Italy;
'9Djvision of Hepatology, IRCCS AOU San Martino - IST, Genoaq,
Italy; Infectious Diseases Unit, IRCCS AOU San Martino - IST,
Genoa, ltaly; 2Gastroenterology, “P. Giaccone” University Hospi-
tal, Palermo, Italy; 3Molecular Virology, Fondazione IRCCS Poli-
clinico San Matteo, Pavia, ltaly; “Gastroenterology, «Federico Il»
University, Naples, ltaly; ®Gastroenterology, Catholic University
of Rome, Rome, Italy; 'Hepatology Unit, Pescara General Hos-
pital, Pescara, ltaly; '"Medicine and Surgery, University of Bolo-
gna, Bologna, ltaly; 8Hygiene Unit, IRCCS AOU San Martino
-IST, Genoa, ltaly; ?Infectious Diseases Unit, Second University of
Naples, Naples, ltaly; 2OInfectious Diseases Unit, “Sapienza” Uni-
versity, Latina, ltaly; 2!Infectious Diseases Unit, Ospedale di circolo
di Busto Arsizio, Varese, Italy; 22Department of Biomedical, Met-
abolic and Neural Sciences, NOCSAE Baggiovara, Baggiovara,
Italy; 23Infectious Diseases Unit, S. Salvatore Hospital, L’Aquila,
Italy; ?4Hospital Niguarda Ca’Granda, Milan, ltaly; 2Infectious
Diseases Unit, Umberto | Hospital ~“Sapienza” University, Rome,
Italy; 2¢1st Division of Infectious Diseases, ASST Fatebenefratelli
Sacco, Milan, Italy; 27Unit of Infectious Diseases, Laboratory of
Microbiology and Virology, “Amedeo di Savoia” Hospital, Turin,
Italy

Aim: Natural resistance-associated substitutions (RASs) are
reported with highly variable prevalence across different HCV
genotypes (GTs). We investigate the frequency of natural RASs,
and the role of NS5A-RASs on treatment efficacy, in a large
real-life database including the 4 main HCV-GTs. Methods:
RASs in NS3 (N=1032), NS5A (N=833) and NS5B (N=49¢)
were analysed in 1193 HCV-infected DAA-naive patients
(pts). Sanger-sequencing was performed by home-made pro-
tocols on 714 GT1a, 989 GT1b, 135 GT2¢, 333 GT3q, 24
GT4a and 166 GT4d samples. RASs with fold-change >100
were defined as major. Results: Overall, 415/1193 (35%)
pts showed natural RASs, independently by cirrhosis, but with
important differences for GT/subtypes. GT1a, GT1b and GT4a
frequently showed NS3 RASs (52-20-36%, respectively), with
high prevalence of 80K in GT1a (17%). The 80K was never
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found in GT4. Major RASs D168A/E/T/V had 3% prevalence
in GT2c and 4% in GT4d. Also in NS5A, GT1a, GT1b and
GT4a showed the highest prevalence of RASs (10-31-38%,
respectively). Major NS5A RASs were detected in 10% GTla
(28V, 30H/R, 31M, 93C/H), 9% GT1b (30R, 93H), 5% GT2c
(31M, 93H), 4% GT3a (93H) and 2% GT4d (30S). The most
common major NS5A RAS was 93H. In NS5B, the major sofos-
buvir 282T RAS was never found, while the putative RASs 159F
and 316N were exclusively detected in GT1b (13% and 19%)
often in association (phy=0.67, p<0.001 by covariation anal-
ysis). Notably, the prevalence of 159F and 316N was higher
in interferon+ribavirin-experienced (7-11%, respectively), than
in naive pts (3-4%; p=0.07 and p=0.02, respectively). Among
372 pts with resistance test in all 3 genes, 10% showed mul-
tiple RASs. The most prevalent association was NS3+NS5A
RASs (3%, mainly GT1 and 4). Only 2 GT1b pts showed RASs
on 3 drug-targets. Lastly, 138 pts treated with a NS5A-in-
hibitor were studied to evaluate the potential role of natural
NS5A-RASs. Among 26 non-cirrhotic pts, none had major
RASs, and all 4 with baseline minor NS5A RASs (GT1b: 30Q,
31M, 58S, 92T) reached a sustained viral response (SVR12).
Among 112 cirrhotic pts, 4 showed major NS5A RASs (fold-
change >1000). Two of them, (GT1b:93H; GT4d:30S) were
treated with not-recommended regimens, without ribavirin, and
experienced virological failure. On the contrary, the other 2
(GT1b:93H; GT1a:30R) received a recommended-regimen
with ribavirin and reached SVR. Conclusions: Natural RASs are
common across all HCV-GTs, and up to 10% of pts show multi-
ple<class resistance, though only the so-called major mutations
seem to have a clinical relevance. Thus, qualitative identifica-
tion of only major natural RASs (rather than all) is required to
properly guide DAA-based therapy.

Disclosures:

Laura A. Nicolini - Board Membership: Abbvie; Speaking and Teaching: Abbvie,
Gilead, MSD

Pietro Andreone - Advisory Committees or Review Panels: Janssen-Cilag, Gilead,
MSD/Schering-Plough, Abbvie, Intercept; Speaking and Teaching: Gilead, BMS

Dante Romagnoli - Advisory Committees or Review Panels: Abbvie

Massimo Puoti - Advisory Committees or Review Panels: GSK, Abbott, Janssen,
MSD, Roche, Gilead Sciences, Novartis, GSK, Abbott, Janssen, MSD, Roche,
Gilead Sciences, Novartis, GSK, Abbott, Janssen, MSD, Roche, Gilead Sciences,
Novartis, GSK, Abbott, Janssen, MSD, Roche, Gilead Sciences, Novartis; Speak-
ing and Teaching: BMS, BMS, BMS, BMS

Giuliano Rizzardini - Grant/Research Support: msd, gilead; Speaking and
Teaching: bms, msd, gilead, abbvie, janssen

Gloria Taliani - Advisory Committees or Review Panels: AbbVie, Janssen, Gilead,
BMS, Merck, Roche; Speaking and Teaching: ROCHE, Merck, BMS, Gilead,
Jannsen, AbbVie

Massimo Andreoni - Advisory Committees or Review Panels: Gilead, BMS, Jans-
sen Tibotec, AbbVie, ViiV; Management Position: MSD

Mario Angelico - Advisory Committees or Review Panels: Gilead, Janssen;
Grant/Research Support: Roche; Speaking and Teaching: GSK, Roche, Gilead,
Novartis, BMS, Bayer

Francesca Ceccherini-Silberstein - Speaking and Teaching: Merck Sharp &
Dohme, Gilead, Janssen, Abbvie, ViiV, Roche diagnosticis, BMS

The following people have nothing to disclose: Valeria Cento, Maria Chiara
Sorbo, Ada Bertoli, llaria Lenci, Ennio Polilli, Chiara Masetti, Laura Gianserra,
Elisabetta Teti, Elisa Biliotti, Carlo F. Magni, Marianna Aragri, Valeria Micheli,
Michela Melis, Simona Marenco, Vincenza Calvaruso, Stefania Paolucci, Fausto
Baldanti, Filomena Morisco, Massimo Siciliano, Valeria Pace Palitti, Bianca
Bruzzone, Nicola Coppola, Tina Ruggiero, Miriam Lichtner, Barbara Menzaghi,
Nerio lapadre, Velia Chiara Di Maio, Francesco De Leonardis, Martina Milana,
Pierluigi Cacciatore, Alessandro Pieri, Loredana Sarmati, Simona Landonio,
Antonio Gasbarrini, Antonio Craxi, Vincenzo Vullo, Adriano M. Pellicelli, Sergio
Babudieri, Caterina Pasquazzi, Giustino Parruti, Carlo F. Perno



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL)

745

In The Era of Highly Effective Direct Acting Anti-Viral
Agents, Screening The Entire United States Population
for Hepaititis C is Cost Effective

Zobair M. Younossi?', Deidre Blissett®, Rob Blissett®, Linda Henry?,
Youssef Younossi4, Rachel Beckerman®, Sharon Hunt*; ' Center For
Liver Disease, Department of Medicine, Inova Fairfax Hospital,
Falls Church, VA, 2Betty and Guy Beatty Center for Integrated
Research, Inova Health System, Falls Church, VA; SMaple Health
Group, LLC, New York, NY; 4Center for Outcomes Research in
Liver Disease, Washington, DC

BACKGROUND AND AIM: Hepatitis C virus (HCV) is the most
common cause of cirrhosis, hepatocellular carcinoma (HCC)
and indication for liver transplantation (LT) in the United States.
Recent advances in HCV have brought about anti-HCV reg-
imens with sustained virologic response (SVR) rates of 98%.
Although general population screening has not previously been
found to be cost-effective, re-assessment of this strategy for the
US population must be considered. Our aim is to compare
the cost effectiveness of three screening strategies for HCV:
1) Screen all (SA) 2) Screen based on Birth Cohort Screening
(BCS) and 3) Screen based on risks regardless of age (HRS).
METHODS: A decision-analytic Markov model estimated the
natural history of HCV and evaluated the cost-effectiveness of
three HCV screening strategies (1) SA, 2) BC and 3) HRS over
a lifetime horizon for the US general population. Based on
age and risk status, 16 cohorts were modelled. Health states
included Fibrosis stages O to 4, decompensated cirrhosis, HCC,
LT, postLT, and death. The probability of progression to down-
stream liverrelated complications was based on presence or
absence of virus (SVR). HCV antibody prevalence and the % of
high risk patients varied by the specific cohort. Treatment was
with approved all-oral DAAs; the exact regimen and duration
was based on genotype and stage of liver disease (cirrhosis
and non-irrhosis). Across all cohorts, 86% were assumed to be
seen annually by a primary care provider; 76.6% of HCV Ab+
patients had detectable HCV RNA and 28% of CHC patients
were aware of their infection. SVR rates, transition probabili-
ties, utilities, and costs were derived from the literature. Incre-
mental cost effectiveness ratios were compared between SA
and the other two screening strategies. One-way sensitivity
analyses tested the impact of key model drivers. Results: The
3 screening strategies led to identification of new cases of
HCV: (SA: 1.73 million, BCS: 1.16 million and HRS: 0.38
million). The strategy to Screen All costs $294.0 billion and
leads to 26.5 million QALYs while BCS and HRS cost $300.8
billion and $318.8 billion with 25.4 and 24.5 million QALYs.
Compared to BCS, Screen All led to an additional 1.1 million
QALYs and saved $6.78 billion while compared to HRS, SA
led to 2.0 million additional QALYs and saved $24.8 billion. In
this context, the SA strategy dominated both the BCS and HRS
strategies with additional QALYs and cost savings. CONCLU-
SIONS: In the era of highly effective anti-viral regimens with all
oral DAAs, screening the entire U.S. population and treating
those with active viremia is projected to be cost-saving.
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Aberrant expression of biliary markers by hepatocytes
is related to the occurrence ot hepatic decompensation

and hepatocellular carcinoma in HCV-related cirrhosis
(ANRS CO12 CirVir prospective cohort)

Dominigue Wendum'2, Richard Layese® 4, Nathalie Ganne-Car-
rié'%4, Valerie Bourcier'®, Fatiha Merabtene®, Carole Cagnot'?,
Emmanuel Sauce'3, Pierre Bedossa®, Benoit Terris”, Janick Selves?,
Paulette Bioulac-Sage®, Nathalie Sturm'®, Christophe Satton-
net'!, Pierre Nahon'>#, Francoise Roudot-Thoraval®, Marianne
Ziol'34; 1Anatomie Pathologique, APHP, Hépital St Antoine,
Paris, France; 2Sorbonne Universités, UPMC Univ Paris 06, Paris,
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Beaujon, Clichy, France; “Anatomie Pathologique, APHP, Hépital
Cochin, Paris, France; 8Anatomie Pathologique, CHU Bordeaux,
Bordeaux, France; Anatomie Pathologique, CHU Toulouse, Tou-
louse, France; '9Anatomie Pathologique, Institut de Biologie et
de Pathologie, Grenoble, France; ''Selarl Diag, Nice, France;
2ANRS, Paris, France; '3Anatomie Pathologique, APHP, Hépital
Jean Verdier, Bondy, France; '“Clinical epidemiology and ageing,
Université Paris Est Créteil, Créteil, France; °Hépatologie, APHP,
Hépital Jean Verdier, Bondy, France

Introduction: Aberrant expression of biliary markers, such
as cytokeratin 7 (CK7) and epithelial cell adhesion mole-
cule (EpCAM,) is thought to reflect an abnormal regeneration
recruiting hepatic progenitor cells. We aimed to describe the
expression of biliary markers by hepatocytes in patients with
compensated HCV-related cirrhosis and to investigate its poten-
tial influence on decompensation events and hepatocellular
carcinoma occurrence. Patients and methods: Among 1323
patients with Child-Pugh A, HCV-related cirrhosis enrolled in
the French prospective ANRS CO12 CirVir cohort, we selected
the patients with an available liver biopsy, performed within
2 years before inclusion. Liver biopsies were re-assessed for
activity grade and potential steatohepatitis. CK7 and EpCAM
immunostaining was assessed independently by 2 pathologists.
Biopsies were considered positive for CK7 when at least 2
foci of more than 5 hepatocytes were observed, and cate-
gorized as extensive when one or several cirrhotic nodules
showed positive staining in more than 30% of hepatocyte.
EpCAM was considered positive when at least one foci of
hepatocyte was stained. Patients were prospectively followed.
The influence of biliary markers on decompensation events
(ascites, hepatic encephalopathy, gastro-intestinal bleeding)
and hepatocellular carcinoma occurrence was studied using
univariate analyses and Cox’s multivariate analysis. Results :
Among 337 patients eligible for the study (men 67%, mean
age 49 y), biopsies showed CK7+ hepatocytes in 197 (58%)
patients. Among them, the staining was extensive in 40 (12%).
Biopsies were positive for EpCAM in 203 patients (61%).
The expression of both markers was associated with with a
lower platelet count, a higher AFP level and with histological
steatohepatitis. During follow-up (55.2 months [36-72]), 47
patients (14%) experienced at least one decompensation event
and HCC was diagnosed in 37 patients (11%). An extensive
CK7 staining was independantly associated with the occur-
rence of a decompensation event (HR: 3.21 [1,41 ;7,29],
p=0,005), along with a low albumin level and the absence of
sustained virological response. EpCAM expression was inde-
pendantly associated with HCC occurrence (HR : 2.40 [1,09
;5,31],p=0,03), along with older age and low prothombin
time. Steatohepatitis, observed in 42% of biopsies, was not
associated with subsequent decompensation or to HCC occur-
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rence. Conclusion: Aberrant expression of CK7 and EpCAM
by hepatocytes, assessed on liver biopses of patients with com-
pensated HCV-related cirrhosis, reflects a cirrhosis stage more
prone to develop cirrhosis complications.
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HCV screening and infection awareness in a cohort of
HIV infected and uninfected homeless and marginally
housed women in San Francisco, California

Kimberly Page’!, Michelle Yu?, Jennifer Cohen3, Jennifer Evans?,
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New Mexico Health Sciences Center, Albuquerque, NM; 2Epide-
miology and Biostatistics, University of California San Francisco,
San Francisco, CA; 3Clinical Pharmacy, University of California
San Francisco, San Francisco, CA; “Psychiatry, University of Cal-
ifornia San Francisco, San Francisco, CA; °Department of Medi-
cine, San Francisco General Hospital, University of California San
Francisco, San Francisco, CA

Hepatitis C virus (HCV) screening has taken on new impor-
tance as a result of updated guidelines and new curative thera-
pies. Rew studies have assessed HCV in homeless populations
including women. The SHADOW cohort in San Francisco
recruited and studied homeless and unstably housed women;
sampling was systematically conducted at free meal programs,
homeless shelters, and low-cost single room occupancy hotels,
and HIV-infected women were oversampled. Study inclusion
criteria included female sex, age >=18 years, and a lifetime
history of housing instability (slept in a public place, a shelter,
or stayed with a series other people because they had no other
place to sleep). In this paper, we estimated: (1) prevalence
and correlates of HCV exposure; (2) the proportion who were
unaware of their status; and (3) assessed correlates of both out-
comes. Among 246 women, 45.9% were anti-HCV positive, of
whom 61.1% were HIV coinfected. Consistent with the recruit-
ment strategy, just over half of the sample (n=127; 51.6%)
was HIV-infected. A majority (72%) of the women were in the
‘baby-boomer’ cohort (born between 1945 and 1965); 19%
reported recent (past 6-months) injection drug use (IDU). Fac-
tors independently associated with anti-HCV positivity were:
being born in 1965 or earlier (Adjusted Odds Ratio ((AOR)
3.94; 95%Cl: 1.88, 8.26), a history of IDU (ACR 4.0; 95%Cl:
1.68, 9.55), and number of psychiatric diagnoses (AOR 1.16;
95%Cl: 1.08, 1.25). Women with symptoms of current depres-
sion had lower adjusted odds of HCV seropositivity (AOR
0.24; 95% Cl: 0.12, 0.48). Overall, 26.8% reported never
being HCV tested, and among anti-HCV positives, 27.4%
were unaware of their status. Factors independently associ-
ated with women not knowing their HCV status (controlling
for birth cohort status and IDU) included: lower income (per
$100 increase), AOR; 0.78 (95%Cl: 0.65, 0.94); fewer psy-
chiatric diagnosis (per diagnosis), AOR: 0.80 (95%Cl: 0.70,
0.95); and any recent cocaine use (yes vs. no), AOR; 5.63
(95%Cl: 1.16, 27.36). Results fill an important gap in informa-
tion regarding HCV among homeless women, and confirm the
need for enhanced screening in this population where a high
proportion are baby-boomers and have a history of drug use
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and psychiatric problems. Due to their age and risk profile,
there is a high probability that women in this study have been
infected for decades, and thus have significant liver disease.
The association with mental illness and HCV suggests that in
addition increased screening, augmenting mental health care
and support may be needed to enhance treatment success.
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Improved Hepascore values in HCV accurately pre-
dicts reversal of risk of hepatocellular carcinoma, liver
decompensation and liver related death.
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Introduction: Hepascore is a serum test that provides clini-
cally useful data regarding the stage of liver fibrosis and sub-
sequent clinical outcomes in chronic liver disease. The aim
of this study was to determine if the change in Hepascore
results over time (delta Hepascore) could accurately predict
the change in risk of liver related death (LRD), hepatocellu-
lar carcinoma (HCC), liver decompensation (LD) and compos-
ite endpoint (LRD, HCC, LD) in HCV infection. Methods: 353
chronic hepatitis C patients who attended the Department of
Hepatology, Sir Charles Gairdner Hospital, Western Australia
from 1992 to 2012 and had two or more Hepascore tests
performed were studied. The ability of a baseline and delta
Hepascore tfest to predict liver related outcomes was assessed
using univariate and multivariate Cox regression, AUROC and
Kaplan—-Meier analysis. Results: During 1944 patient years
follow up 28 (7.9%) developed hepatocellular carcinoma, liver
decompensation, and/or liver related death. Baseline Hepa-
score (p<0.001) and delta Hepascore (p=0.044) were inde-
pendently associated with the composite endpoint. A baseline
Hepascore >0.75 was associated with a significant increase
in LRD (p=0.001), LD (p=0.004) and HCC (p=0.001). Patients
with a baseline Hepascore >0.75 and a subsequent improve-
ment in delta Hepascore (>-0.1) had a significantly decreased
risk of LRD (p=0.048), LD (p=0.04) and composite endpoint
(p=0.004) compared to those with a baseline Hepascore of
>0.75 and a stable Hepascore value (delta = 0.1) or a deterio-
rated Hepascore value (delta >0.1). The optimum time interval
between Hepascore tests was determined by comparing those
with improved delta Hepascore to those with stable or worse
delta Hepascore. The combination of baseline Hepascore and
delta Hepascore was significantly predictive of improved liver
related outcomes only when the time between tests was = 1
year (p=0.03). Conclusion: This study showed that improved
Hepascore values were significantly associated with reduced
rates of liver-related mortality and morbidity. These findings
have implications for patient management following HCV erad-
ication and may determine the time for reduced need for vari-
ceal and HCC screening.
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Identification of Patient Groups Previously Not Candi-
dates for Interferon Therapy for Chronic Hepatitis C and
Implications for Planning and Budgeting for Treatment
with Current Regimens
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Cheetham3, Susan Caparosa®, Zobair M. Younossi?, Anders H.
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Background: The 2016 Global Viral Hepatitis Strategy has
set a goal to eliminate chronic hepatitis C (HCV) by 2030. To
attain this goal, the health care community will need to treat
large numbers of patients previously diagnosed with HCV but
in whom freatment was deferred due to contraindications or
potential adverse effects of the previous interferon-based ther-
apy. A better understanding of the estimated number of persons
who are diagnosed but not yet treated for HCV will allow for
improved planning and budgeting for future care of this large
population. Obijective: To analyze demographic and comorbid
conditions in persons treated vs not treated for HCV with inter-
feron-based therapy and to identify significant predictors of not
receiving treatment for HCV. Methods: This is a retrospective
cohort study at Kaiser Permanente Southern California (KPSC),
a large Health Maintenance Organization including approx-
imately 4 million members. Inclusion criteria: = 18 years old
with a diagnosis code or a positive lab test result for HCV RNA
1/1/2002-12/31/2013 and = 12 months continuous mem-
bership before and affer index date. Index date was defined
as the date of the first treatment course or first HCV diagnosis
by ICD -9 code or positive HCV RNA test. Exclusion criteria:
HCV diagnosis after 1/1/2013 and/or a diagnosis of hepa-
tocellular carcinoma (HCC) on or before index date. Diagno-
sis codes and/or lab tests for comorbid illnesses representing
relative or absolute contraindications to HCV treatment with
interferon-based therapy were determined. Multivariate logistic
regression was used to determine predictors of treatment vs
non-reatment. Results: 5,203 patients received treatment and
19,765 did not receive treatment. Demographics and factors
associated with not receiving treatment are shown in Table
1. Conclusion: This large epidemiological study identifies the
largest patient categories who remain untreated for HCV and
will help in budgeting and planning for future treatment of this
population with new, well tolerated therapy.

Factors associated with NOT receiving HCV

HCV Tx-Yes | HCV Tx - No Odds Ratio (95% CI)
N 5203 19765

Age 49.1 (8.6) 52.3 (12.6) 1.02(1.02,1.03)

Male, N (%) 3344 (64.3%) 11648 (58.9%) 1.00
CKD 573 (11%) 3475 (17.6%) 1.72 (1.57,1.89)
PVD/Cerebral Vascular Disease 716 (13.8%) 4033 (20.4%) 1.61 (1.47,1.75)
Heart Disease 737 (14.2%) 4075 (20.6%) 1.57 (1.45,1.71)
Seizure Disorder 74(14%) | 368 (1.9%) | 1.31 (1.02,1.69)
Non-HCC Cancer 500 (9.6%) | 2403 (12.2%) | 1.3 (1.18,1.44)
Diabetes 1269 (24.4%) 5252 (26.6%) 1.12 (1.05,1.2)
Lung Disease 1667 (32%) 6631 (33.5%) 1.07 (1.01,1.14)
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Serum Levels of Wisteria Floribunda Agglutinin-Positive
Mac-2 Binding Protein as a Time-Dependent Predictor

of Hepatocellular Carcinoma in Chronic Hepatitis C
Patients

Chia-ling Chang?®, liang-Chun Chen?, Hui-Han Hu3, Yudu Lin,
Jessica Liv®, Chin-lan Jen®, Chien-Yu Su?, Cheng-Tse Chiang?®,
Yong Yuan?, Sheng-Nan L3, Li-Yu Wang®, Masaaki Korenaga®,
Masashi Mizokami®, Chien-Jen Chen”, Mei-Hsuan lee!, Hwai-l
Yang?; Tinstitute of Clinical Medicine, National Yang-Ming Uni-
versity, Taipei, Taiwan; 2Faculty of Medicine, National Yang-Ming
University, Taipei, Taiwan; 3Genomics Research Center, Academia
Sinica, Taipei, Taiwan; “Global Health Economics and Outcome
Research, Bristol-Myers Squibb, Princeton, NJ; *MacKay College
of Medicine, Taipei, Taiwan; $The Research Center for Hepatitis
and Immunology, National Center for Global Health and Medi-
cine,, Ichikawa, Japan; “Academia Sinica, Taipei, Taiwan

Background Wisteria floribunda agglutinin-positive Mac-2
binding protein (M2BPGi) was reported as a noninvasive
marker of liver fibrosis and a predictor of hepatocellular carci-
noma (HCC) in chronic hepatitis C (CHC) patients. This study
aimed to assess time-dependent associations between M2BPGi
and HCC development in CHC patients using samples col-
lected during long-term follow-up. Methods All participants
in this study were from the R.E.V.E.A.L-HCV cohort. Serum
M2BPGi levels were evaluated in a total of 1,161 samples
consisted of 137 HCC cases and 725 controls. There were 82
cases and 86 controls with serial samples collected at various
times throughout follow-up. Associations of M2BPGi and HCC
were analyzed using multivariate logistic regression models
and further stratified according to time between sample collec-
tion and HCC diagnosis. Areas under the receiver operating
characteristic (AUROCs) curves were used for evaluating pre-
diction accuracy of models that integrated M2BPGi and other
risk factors in predicting HCC risk. Results M2BPGi levels in
samples closer to HCC diagnosis were higher than that col-
lected farther from HCC diagnosis. However, M2BPGi levels
were consistently low over time in control samples. The analysis
using all samples collected at various occasions showed that
M2BPGi levels were associated with HCC risk in a dose-de-
pendent manner after adjustment of gender, age, serum ALT,
AST, AFP, HCV RNA levels, and HCV genotype. The adjusted
odds ratio (95% Cl) was 2.32 (1.57-3.43), 3.57 (1.83-6.95),
and 10.36 (5.37-20.00), respectively, for M2BPGi 1-2, 2-3,
and 23 COIl compared with those with <1 COI as the referent.
When stratified by time of sample collection to HCC diagnosis,
associations between M2BPGi levels and HCC were strongest
for the shortterm period, and decreased with longer time. Com-
pared to M2BPGi levels <1 COl, adjusted odds ratios (95% Cl)
for M2BPGi levels =3 COl were 38.6 (12.9-115.2), 7.48 (2.5-
22.5), 3.95 (1.2-12.6) and 3.21 (1.0-10.3), respectively, for
predicting HCC within 1-3 years, 3-6 years, 6-12 years, and
=12 years; AUROC:s incorporating M2BPGi levels and other
predictors were 0.96, 0.92, 0.82 and 0.80, respectively, for
prediction of HCC within 4 periods. Conclusion M2BPGi levels
significantly predict HCC development in patients with chronic
hepatitis C. The associations and prediction accuracy are stron-
ger for samples collected closer to HCC diagnosis than those
collected farther from HCC diagnosis.
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Hepatitis C Virus Testing, Prevalence, and Treatment in
a I.Iurge Cohort of Treatment-Naive, HIV-Positive Individ-
uals

Douglas T. Dieterich!, Cassidy Henegar?, Jennifer Fusco?, Philip
Lackey3; TMt. Sinai Healthcare System, New York, NY; 2Epividian,
Inc., Durham, NC; 3Carolinas Healthcare System, Charlotte, NC

Purpose: HIV+ populations are at greater risk for HCV due to
shared modes of transmission. Compared to HCV-monoinfec-
tion, HIV/HCV is more likely to result in fibrosis and cirrhosis.
High rates of cure are now possible for HIV/HCV patients due
to modern directacting antivirals (DAAs). This analysis evalu-
ates HCV testing and treatment patterns in a real-world setting
to identify opportunities for improved outcomes in coinfected
patients. Methods: Using the OPERA database, a collaboration
of caregivers at 79 clinics in 15 states, HIV+ individuals initi-
ating HIV antiretroviral therapy (ART) for the first time between
1/1/2007 and 3/31/2015 were identified, and followed
until data freeze (04/28/2016), death, or loss to follow-up.
Prospectively collected data were extracted from electronic
health records. Results: Out of 9,190 HIV+ treatment-naive
patients, 91% were evaluated for HCV prior to ART initiation;
7,837 (85.3%) were HCV antibody-negative (Ab-), 472 (5.1%)
were HCV+ (by viral load, diagnosis or treatment record), and
26 (0.3%) had a history of resolved HCV. After starting ART,
4,546 (58%) of the 7,837 HCV Ab- patients were reevaluated
for HCV, resulting in 101 new HCV diagnoses including 5 con-
firmed seroconversions. Of the 472 baseline HCV+ cases, 235
(50%) were diagnosed in the DAA era (2011 or later]. Only
26% (n=123) were ever treated for HCV, most commonly after
HIV ART initiation (n=109, 89%) and in the DAA era (n=86,
79%). Median time between HCV diagnosis and treatment
was 29 months (IQR: 12, 69). Overall, 72% of the treated
cases received DAA-based therapy, including 99% treated in
2014 or later. Conclusion: Most patients in this ART-naive HIV
population were evaluated for HCV. While HCV treatment was
more common in the DAA era, the majority of cases remained
untreated. Treatment delays were also commmon. Given the
importance of controlling HCV disease progression in coin-
fected patients and the existence of effective therapies, greater
effort should be made fo treat all coinfected patients, and to
continue monitoring for HCV among HIV-monoinfected patients
after baseline.

Diagnosed and Treated HCV Cases by Year
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Early decrease of liver stiffness after initiation of antivi-
ral therapy in patients with chronic hepatitis C.

Stephan Moser, Enisa Gutic, Michael Schleicher, Michael
Gschwantler; 4th dept. of medicine, Wilheminenspital, Vienna,
Austria

Liver elastography is widely used to assess liver fibrosis in
patients with chronic hepatitis C and has also been recom-
mended to monitor regression of liver fibrosis after successful
antiviral therapy.We studied early changes of liver stiffness
after initiation of antiviral treatment. The study population com-
prised 53 patients with chronic hepatitis C (mean age = SD:
49.4 = 10.7 years; METAVRR fibrosis stage F2, n=23; F3, n =
12; F4, n = 18; genotype (GT) 1, n=32; GT3, n=17; GT4,
n = 4; mean BMI = SD: 25.1 = 3.8). All patients were treated
with interferonree all oral regimens. Prior to therapy and 1-6
weeks after initiation of antiviral treatment fibrosis stage was
assessed by transient elastography using the Fibroscan® 502
Touch device with the M-probe (Echosens, Paris, France) and
classified according to the METAVIR scoring system. Cut-off
values for liver stiffness were defined as 7.1 kPa for F = 2, 9.5
kPa for F = 3 and 12.5 kPa for F = 4 [4]. Mean liver stiffness
at baseline was 14.69 + 11.15 kPa and decreased to 12.41
+ 9.83 kPa at follow-up Fibroscan® performed between week
1 and week 6 (p=0.006). When the same Fibroscan® cut-
off values applied at baseline were applied after initiation of
antiviral therapy the following results were obtained: Within 6
weeks after initiation of treatment fibrosis stage improved by
at least one stage in 23/53 (43%) patients, remained stable
in 28/53 (53%) and worsened in 2/53 (4%). From the 23
patients classified as F2 at baseline, 11 (48%) were classified
as FO/F1 at week 1-6, 10 (43%) as F2, and 2 (9%) as F3.
From the 12 patients classified as F3 at baseline, 3 (25%)
were classified as FO/F1 at week 1-6, 4 (33%) as F2, and 5
(42%) as F3. From the 18 patients with F4 at baseline, 1 (6%)
was classified as FO/F1 at week 1-6, 2 (11%) as F2, 2 (11%)
as F3 and 13 (72%) as F4. Decrease of liver stiffness did not
correlate with baseline AST (r=0.28) or ALT (r=0.04) levels. In
our study a marked decrease of liver stiffness was observed
within two weeks after initiation of antiviral therapy. From a
pathophysiologic point of view a clinically significant decrease
of liver fibrosis within such a short period of time seems impos-
sible. We therefore assume, that the decrease is caused by
resolution of the inflammatory activity within the liver. Current
cutoff values for assessment of fibrosis stage in patients with
chronic hepatitis C by transient elastography were obtained in
patients with fibrosis and active inflammation. Therefore, our
data clearly indicate that lower cut-off values for liver stiffness
are appropriate for monitoring liver fibrosis after initiation of
antiviral therapy.
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Polaris Observatory - Global prevalence of hepatitis C

Sarah Blach, Chris Estes, Ivane Gamkrelidze, Jessie Gunter, Kim-
berly Murphy, Helen Nde, Ken Pasini, Devin M. Razavi-Shearer,
Kathryn L. Razavi-Shearer, Sarah Robbins, Jonathan D. Schmelzer,
Homie Razavi; Center for Disease Analysis, Louisville, CO

The 69" World Health Assembly passed a resolution to elimi-
nate viral hepatitis by 2030. Reliable disease burden estimates
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are required to develop strategies to achieve this goal. The
Polaris Observatory was created to gather data and model the
change in annual disease burden estimates for HBV, HCV and
HDV. Disease burden models were developed for 100 coun-
fries to estimate the prevalence of HCV in 2016. The model
took info consideration new infections, disease progression,
mortality and cured. A Delphi process (using published liter-
ature followed by interviews with local experts) was used to
gather data for 60 countries. Literature search was used for
another 40 countries. The global prevalence was estimated by
using regional averages for countries without data. Approxi-
mately 70 (56-90) million individuals were estimated to experi-
ence viremic HCV infection. This is lower than 2014 published
estimates due to more recent (lower) prevolence estimates in
African countries and a large increase in treatment. Lower
estimates can also be attributed to an increase in mortality
due to liver-related causes and an aging population. In 2015
alone, approximately 500 thousand individuals were treated
and cured. The largest increase in treatment was in the United
States (260K treated in 2015) followed by Egypt (190K) and
the European Union (135K). Although this increase in treatment
is a substantial step towards reducing the global burden of
liver related deaths, the current treatment rate is not sufficient to
achieve elimination by 2030.
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The C13-Aminopyrine Breath Test Predicts Advanced
Fibrosis in Patients with Chronic Hepatitis C: A Pilot
Study

Gamal Shiha'2, Reham Soliman?, Seham Seif!, Waleed Samir?;
lInternal Medicine Department, Internal Medicine Department,
Faculty of Medicine, Mansoura University, Mansoura, Egypt,
Mansoura, Egypt; 2Egyptian Liver Research Institute and Hospital
(ELRIAH), Mansoura, Egypt

Background and Aim: Analysis of volatile organic compounds
(VOCs) in the exhaled breath can identify markers for alcoholic
and nonalcoholic fatty liver disease. The aim of this pilot study
was fo investigate the utility of C13-Aminopyrine breath test
in the diagnosis of advanced fibrosis (F3-4) in patients with
chronic hepatitis C virus (HCV) infection. Methods: Patients
undergoing liver biopsy were recruited. Fibrosis was deter-
mined by an experienced pathologist and staged according
to METAVIR score. Advanced fibrosis was defined as F3-4.
Exhaled breath and plasma samples were collected within 2
weeks of the biopsy, and Infra-Red Isotope Analyzer (IRIS) was
used to analyze breath samples for C13 aminopyrine. Results:
In all, 36 patients were included with a mean age of 41.6+9 .4
years, 91.7% were males, and 8 (22.2%) had advanced
fibrosis (F3-F4). IRIS analysis of exhaled breath revealed that
patients with advanced fibrosis had significantly lower values
of C13-aminopyrine compared with those without advanced
fibrosis at both 30 min and 120 min; P=0.007 and P=0.004
respectively. At 30 min and 120 min, 26 (72.2%) patients and
21(58.3%) patients has levels >3.15 and > 8.25 respectively.
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The sensitivity, specificity, positive predictive value, and nega-
tive predictive value of the breath test at 30 min and at 120
min using the new cutoff values, compared to the standard
values, are shown in the table below. The AUROC used for
diagnosis of advanced fibrosis by breath test at min 30 and
at 120 min were 0.81 (95% Cl: 0.647-0.969; P=0.009) and
0.83 (95% Cl: 0.668-0.984; P=0.005) respectively. CONCLU-
SION: C13 aminopyrine breath test is a potential biomarker for
advanced fibrosis that warrants further validation. The breath
test is a good negative test to defect non-severe fibrosis with the

new cut-off (at 30 min: 3.15, 120 min: 8.25).

- Breath l‘?S[ a Breath test at 120 min Breath [?Sl at Breath test at 120 min
Statistic 30 min Range: 3.6-4.6 30 min Cut-off: 8.25
Range: 2.5-3.1 Cut-off: 3.15
Sensitivity 71.4% 37.5% 75.0% 87.5%
Specificity 79.2% 88.0% 85.7% 71.4%
PPV 50.0% 50.0% 60.0% 46.7%
NPV 90.5 % 81.5% 92.3% 95.2%
Accuracy 774% 75.3% 83.3% 75.0%
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Assessing Risk of Hepatic Decompensation, Hepatocellu-
lar Carcinoma, and Transplant Free Survival for Patients
with both Early Stage and Advanced Chronic Hepatitis C

Monica Konerman', Dongxia Lu', Yiwei Zhang!, Mary Thomson',

Ji Zhu', Aashesh Verma', Nizar Talaat!, Peter Higgins’, Akbar K.
Waljee'2, Anna S. Lok!; TUniversity of Michigan, Ann Arbor, MI;
2Veterans Affairs Hospital, Ann Arbor, MI

Background: Despite advances in therapy, chronic hepatitis C
(CHC) remains an important worldwide public health problem.
The aim of this study is to externally validate a longitudinal
prediction model (Konerman, Hepatology 2015) for risk of
adverse clinical outcomes derived from a cohort with advanced
CHC among patients (pts) with both early and advanced stage
CHC. Methods: Adults with CHC seen in our hepatology clinic
between 1/1998- 6/2014 were retrospectively analyzed.
Pts with hepatic decompensation, hepatocellular carcinoma
(HCC), liver transplant (LT), hepatitis B or HIV co-infection at
presentation were excluded. Pts with <3years follow-up were
also excluded. Outcomes included: 1) hepatic decompensa-
tion, 2) HCC and 3) LT free survival. Machine learning methods
were used to predict outcomes in 1 and 3 years. Results: The
cohort of 1007 pts had a mean age of 48.9. 61% were male,
80% were white, and 79% had genotype 1. At presentation,
73% were treatment naive and 31% had cirrhosis. 226 pts
developed an outcome over a median follow up of 6.9 years
(interquartile range 4.5-10.5). The area under the receiver
operating characteristic curve (AUROC) for 1 and 3 year risk
prediction for a composite clinical outcome (decompensation,
HCC, LT, liverrelated death) was: 0.78 (95% Cl 0.73-0.83)
and 0.76 (95% Cl 0.69-0.81). Model performance was
retained when accounting for achievement of sustained viro-
logic response (N=250) and baseline cirrhosis. Models were
accurate for assessing transplant free survival but not HCC
(Figure). Mean aspartate aminotransferase to platelet ratio
index, mean maximum and baseline platelet count, and mean
albumin contributed most significantly to the risk predictions.
Conclusions: Accurate assessments for risk of clinical outcomes
among pts with CHC can be obtained using routinely collected
longitudinal data. These models retain their accuracy across
pts with minimal or no fibrosis at baseline, different treatment
exposures and varied genotypes. Given the worldwide burden
of CHC, our models can convey useful prognostic information
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to guide infensity of clinical monitoring and urgency of treat-
ment.
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Association of sexual risk factors with Hepatitis C prev-
alence among United States non- IVDU adults 20 to 68

years old: National and Nutrition Examination survey
(NHANES)

Nallely Mora’, William H. Adams’, Stephanie Kliethermes'-2, Lara
R. Dugas’, Jennifer E. Layden'?; TPublic Health Sciences, Loyola
University Chicago, Maywood, IL; 2Department of Medicine,
Stritch School of Medicine, Loyola University Chicago, Maywood,
L

Background: In the United States (US) major risk factors for
acquiring Hepatitis C (HCV) are well known (i.e., intravenous
drug users (IDU), blood transfusion prior to HCV screening
1992, HIV infected men who have sex with men). However, in
15-20% of cases, there are no identifiable risk factors. In the
present study we examine the association of sexual risk factors
with the risk of HCV infection among adult, non-HIV infected,
nonVDU individuals. Methods. NHANES is a population
based representative survey of individuals in the US. Data from
2005 to 2012 were combined for this study. We exclude:
intravenous drug users (IDU), and persons less than 20 years
old or older than 68 years; and for the multivariable analysis
HIV positive participants Results. The overall N was 15, 850,
with an overall anti-HCV prevalence of 1.2% (95% Cl, 0.9%
to1.5%). Peak prevalence estimates was observed among

ersons 40 to 49 years of age, with a prevalence of 2.3%
(1.7%-2.9%). All sexual risk factors were associated with HCV
infection among nonIVDU individuals. HCV prevalence was
3.1% among non- VDU individuals with = 50 sexual partners
compared to 0.7% among individuals with 0-9 partners. The
HCV prevalence was 2.8% among those with Herpes (HSV),
compared to 0.6% among those not infected with HSV. Among
individuals with sexual debut = 15, HCV prevalence was 2.6%
compared to 0.9% among those with sexual debut = 18 years
of age. Further, the prevalence among those both HSV positive
AND with sexual debut younger < 15 was 4.1% (2.0- 6.1)
compared to 0.3% (0.1-0.5%) for those who were HSV neg-
ative and with older sexual debut at = 18 . All multi-variable
analyses examining the association of sexual risk factors with
HCV infection controlled for age, gender, education, poverty,
ethnicity, marital status, blood transfusion, and drug use (non-
IVDU). In the multiple variable models, the adjusted OR’s for
HSV infection compared to no HSV infection was 2.3(1.1-4.8).
Lifetime partners = 10 had an OR's of 2.2(1.2-4.0) compared
to 0-9 lifetime partners. Finally, sexual debut<15 carried an OR
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of 5.3(2.9-9.8) compared to sexual debut=18 years of age.
Among individuals both HSV positive and with early sexual
debut (<15 years) the OR (95% Cl) was 5.2(2.0-13.4) com-
pared to those without HSV and later sexual debut. Conclusion.
Examining risk factors among a non-IVDU population, non-HIV
infected population using population based US data, we iden-
tified numerous sexual risk factors to be associated with HCV
infection in both uni-and multi-variable analyses. Such data
suggests that among individuals engaging in higher risk sexual
behaviors, HCV may be transmitted through sexual activity.
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European mitochondrial haplogroups are associated
with liver related events in HIV/HCV-coinfected patients

Salvador Resino?, Teresa Aldémiz-Echevarria', Maria A Jiménez-
Sousa?, Pilar Miralles!, luz M Medrano?, Ana Carrero!, Cris-
tina Diez!, Leire Pérez-Latorre!, José M. Bellén3, Juan Berenguer’;
"Hospital General Universitario Gregorio MarafAén, Madrid,
Spain; 2Centro Nacional de Microbiologia. ISCIll, Majadahonga,
Spain; 3Fundacién Investigacién Biomédica Gregorio Marafién,

Madrid, Spain

Mitochondria provide energy to eukaryotic cells via oxida-
tive phosphorylation and regulate cellular survival via control
of apoptosis. Mutations in the mitochondrial DNA (mtDNA)
are related to many human diseases. Some of these mDNA
mutations have been acquired throughout human history by
natural selection allowing subdividing the human population
info a number of discrete mitochondrial clades or haplogroups
defined on the basis of specific mtDNA polymorphisms. Euro-
pean mtDNA haplogroups have found to influence liver fibrosis
progression in HIV/HCV-coinfected patients (AIDS 2011; 25:
1619-26). The aim of our study was to assess the relationship
between mtDNA haplogroups and liver-related events (LRE)
in HIV/HCV-coinfected patients. Methods: We studied clini-
cal characteristics and outcomes of 243 HIV/HCV-coinfected
patients with a baseline liver biopsy and simultaneous blood
and serum samples who were followed for a median of 93
months (7.75 years). The primary endpoint was the occurrence
of LRE defined as decompensation or hepatocellular carci-
noma, whichever occurred first. The mtDNA genotyping was
performed by Sequenom’s MassARRAY platform. Univariate
and multivariate Fine and Gray proportional hazards regres-
sion — taking into account death as the competing risk - were
used to test the association between mtDNA haplogroups and
LRE. Variables for adjustment were alcohol intake, FIB-4 score
and sustained viral response (SVR). Results: During follow-up,
175 patients were treated with interferon and ribavirin and
90 achieved SVR. A total of 18 patients had LRE, and 11
patients died. Out of 243 patients, 109 (47.8%) patients had
miDNA haplogroup H, and 3 (2.75%) had a LRE; whereas
25 (10.3%) patients were haplogroup T and 5 (20%) had
a LRE. Haplogroup H was associated with a lower hazard
of LRE in univariate analysis [subhazard ratio (SHR)=0.26
(95%Cl=0.08; 0.91); P=0.035] and multivariate analysis
[adjusted SHR (aSHR]=0.34 (95%CI=0.10; 1.19); P=0.092];
whereas haplogroup T was associated with a significant higher
hazard of LRE in univariate analysis [SHR=3.31 (95%Cl=1.03;
10.62); P=0.045] and multivariate analysis [aSHR=4.18
(95%Cl=1.35; 12.92); P=0.013]. Conclusions: mDNA hap-
logroup T was associated with an increased hazard of LRE,
whereas haplogroup H was associated with a reduced haz-
ard of LRE. These results suggest that mtDNA haplogroups are
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host-related factors that influence the natural history of chronic
hepatitis C in patients with HIV infection.
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Re-clearance of heﬁaﬁﬁs C: Role of previous clearance
and reinfection with a heterologous genotype

Nazrul Islam?, Mel Krajden'2, Jeannie Shoveller?3, Paul Gus-
tafson?, Mark Gilbert', Jason Wong'-2, Mark Tyndall’-2, Naveed
Z. Janjua’2; 1BC Centre for Disease Control, Vancouver, BC, Can-
ada; 2University of British Columbia, Vancouver, BC, Canada;
3British Columbia Centre for Excellence in HIV/AIDS, Vancouver,
BC, Canada

Background: About 25% of individuals infected with hepatitis
C virus (HCV) spontaneously clear their infection but can be at
risk of reinfection. Data on spontaneous clearance of HCV after
reinfection (re-clearance), particularly reinfections with a heter-
ologous genotype, in humans are very limited. We examined
HCV re-clearance in a large population-based cohort in British
Columbia, Canada. Methods: For this analysis, we used data
from the BC Hepatitis Testers Cohort that includes all individual
tested for HCV between 1990 and 2013 linked with data on
their medical visits, hospitalizations, and prescription drugs.
We identified people with HCV reinfection who underwent
follow up HCV-RNA testing (n=958; 865 cleared their first
infection spontaneously while 93 achieved sustained virologic
response [SVR] through treatment) to examine HCV re-clear-
ance. Multivariable Cox proportional hazard model was used
to identify potential predictors of re-clearance. Results: About
half (48%, n=460) the participants spontaneously cleared the
reinfection with an incidence rate of 16.92 (95% confidence
interval [Cl]: 15.41-18.53) per 100 person-years (PY). Both
the proportion and the incidence rate of re-clearance (per 100
PY) in those who spontaneously cleared their first infection
(proportion: 50.5%; rate: 17.8, 95%Cl: 16.17-19.55) were
more than twice that in those who achieved SVR through treat-
ment (proportion: 24.7%; rate: 8.71, 95% Cl: 5.52-13.07).
In adjusted analysis, the likelihood of HCV re-clearance was
higher among those who spontaneously cleared their first infec-
tion compared to those who achieved SVR (adjusted hazard
ratio [aHR]: 1.93, 95% Cl: 1.24-2.99), and lower if reinfected
with a heterologous HCV genotype (aHR: 0.70, 95% Cl: 0.47-
1.03). Conclusion: Ability to spontaneously clear first infection
markedly increases the likelihood of clearing subsequent infec-
tions, but does not confer protection against a heterologous
virus.
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Cost-effectiveness of screening strategy of hepatitis C in
France: it is time to change recommendations

Sylvie Deuffic-Burban'-2, Alexandre Huneau!, Adeline Verleene!,
Cécile Brouard3, Josiane Pillonel, Yann le Strat?, Sabrina Cos-
sais!, Francoise Roudot-Thoraval?, Valerie Canva-Delcambre?,
Philippe Mathurin®2, Daniel Dhumeaux®, Yazdan Yazdan-
panah®”; Tinserm, IAME, UMR1137, Univ. Paris Diderot, Sor-
bonne Paris Cité, Paris, France; 2Univ. lille, Inserm, CHU Lille,
U995 - LIRIC - Lille Inflammation Research International Center,
Lille, France; 3Département des Maladies Infectieuses, Santé pub-
lique France, Saint Maurice, France; “Service Santé Publique,
Hépital Henri Mondor, Créteil, France; 3Service des Maladies
de I'’Appareil Digestif et de la Nutrition, Hépital Huriez, CHRU
Lille, Lille, France; SInserm U955, Hépital Henri-Mondor, Créteil,
France; ”Service de maladies Infectieuses et tropicales, Hépital
Bichat Claude Bernard, Paris, France

In France, recommendations for Hepatitis C Virus (HCV) screen-
ing still target only people at high risk of infection, and 40% of
infected-persons remain unaware of their status. In the context
of highly effective and tolerable therapies, that will be recom-
mended for all patients in a near future, a reassessment of HCV
screening strategies is needed. A costeffectiveness study was
conducted in the French general population, aged 18 to 80
years, undiagnosed for chronic hepatitis C (CHC). A Markov
model simulated life expectancy in discounted quality adjusted
life years (QALYs), direct lifetime discounted costs and incre-
mental cost-effectiveness ratio (ICER) for different strategies,
from 2016 until death: S1=current strategy targeting the at
risk population (63% of the study population) that effectively
screened 10-19% of at risk population, and 4-18% of those
not at risk; S2=S1 and all men between 18 and 60 years;
S3=S1 and all people between 40 and 60 years; S4=S1 and
all people between 40 and 80 years; S5=all people between
18 and 80 years. We assumed that S2 to S5 reached 100%
of the targeted age-cohort population. Once CHC diagnosed,
treatment was initiated regardless of fibrosis either with the
least or the most expensive treatment combination. We relied
on published literature and on a national prevalence survey.
Characteristics of undiagnosed persons in terms of fibrosis
according to gender, age and alcohol consumption, and time
to screening, were obtained from a previously published math-
ematical model. Whatever the treatment combination (Table),
when we considered treatment for all, compared to the current
screening strategy, adding all men aged 18-60 years was
associated with the lowest ICER (27,600-31,900€/QALY).
Targeting all people aged 40-80 was more effective than tar-

eting all men aged 18-60 years and remained costeffective
(39,100-44,800€/QALY). Universal screening was even more
effective than targeting all people 40-80 and remained cost-ef-
fective (40,300-46,300€/QALY). In France, although universal
screening is associated with the highest costs, it is the most
effective strategy and is costeffective when treatment is initi-
ated regardless of fibrosis.
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Table - Cost-effectiveness analysis considering either the least or
the most expensive treatment combination

With the least expensive | With the most expensive

QALY combination combination
Average ICER, Average ICER,
Strategy All (1) HC(};:?\ZA lifetime cost,| €/QALY |lifetime cost,| €/QALY

Pos 16) i) €0 YD)
Sl=current strategy
targeting the at risk |15.984125 13.464796 129.22 200.81

population |

S3=S1 and all 40-60(15.984256{ 13.548011 134.61 Dominated* 206.34 Dominated*
5251 I“;:S‘" MeM 115.984408 13.632313 | 137.02 27,600 209.83 31,900
S4=S1 and all 40-80(15.984519 13.597951 141.36 39,100 214.80 44,800
S5=S1 and all 18-80[15.984737 13.783039 150.14 40,300 224.90 46,300

*Weakly dominated strategy: higher ICER than that of a more
effective alternative strategy
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Impact of treatment induced vs spontaneous HCV clear-
ance on the long term risk of hepatocellular carcinoma:
BC Hepatitis Testers Cohort

Mel Krajden'?, Mark Tyndall’-2, Mei Y. Chong’, Darrel Cook’,
Jason Wong'2, Margot E. Kuo!, Hasina Samiji'-2, Zahid Butt!?,

Amanda Yu!, Maria Alvarez!, Ryan Woods®, Naveed Z. Jan-

jual2; 1BC Centre for Disease Control, Vancouver, BC, Canada;
2University of British Columbia, Vancouver, BC, Canada; 3British
Columbia Cancer Agency, Vancouver, BC, Canada

Background: The risk of hepatocellular carcinoma (HCC) in
people who spontaneously clear HCV infection (SC), those
who achieve treatment-based SVR (RxSVR), those who fail
treatment (RxFail) and those with untreated chronic HCV
(NoRx) is not well established. We evaluated the HCC risk
in these patient groups using the BC Hepatitis Testers Cohort
(BC-HTC). Methods: The BC-HTC includes ~1.5 million individ-
uals tested for HCV, HIV or reported as a case of HBV, HCV,
HIV or active TB between 1990-2013, linked with medical
visits, hospitalizations, cancers, prescription drugs and mor-
tality. Cumulative incidence function and multivariable Cox
proportional hazard models were used to examine HCC risk
in the four HCV groups (SC, RxSVR, RxFail, NoRx). Results: Of
46,046 eligible individuals: 12,493 were SC; 9,140 were
treated of whom 5,320 (58%) were RxSVR and 3,820 (43%)
were RxFail; 24,413 had chronic HCV and NoRx. The four
groups were followed for a median (IQR) of 11 years: SC
10.6 (2.0-15.0); RxSVR 11.2 (7.0-14.9); RxFail 11.7 (7.9-
15.0); NoRx 10.8 (6.3-17.0). The RxFail group had a higher
level of cirrhosis (23% vs <9%) and diabetes (13% vs <7%)
than other groups. The annual HCC incidence rate per 1,000
person-yr (PY) was 0.26 (HCC/PY=34/129,382) for SC; 1.19
(35/29,304) for RxSVR; 7.7 (170/ 22,169) for RxFail; and
1.24 (381/307,828) for NoRx. The HCC incidence rate was
higher among those with cirrhosis in all groups. In the multi-
variable model, compared to NoRx, SC (hazard ratio (HR) =
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0.24, 95%Cl:0.17-0.35)) and RxSVR (HR=0.59, 95%CI:0.42-
0.84) were associated with reduced HCC risk, while RxFail
(HR=3.54, 95%Cl:2.93-4.28) had a higher HCC risk . As
expected, cirrhosis (HR=3.25, 95%Cl:2.23-4.75), older age
(50-59 yr: HR=4.35, 95%Cl:3.58-5.28; 60+ yr: HR=9.16,
95%Cl:7.27-11.54 compared to <49 yr), male sex (HR=2.18,
95%Cl:1.79-2.66), genotype 3 vs. 1 infection (HR=1.64,
95%Cl:1.34-2.02), and problematic alcohol use (HR=1.48,
95%Cl:1.20-1.83) increased the adjusted HCC risk. Conclu-
sions: As expected, the HCC risk for SC was low. The RxFail
group had the highest HCC risk, likely reflecting a poorer prog-
nostic profile at treatment initiation. This highlights the limited
HCC prevention benefits of treating later stage disease with
older interferon-based regimens even if SVR is achieved. The
higher HCC risk for RxSVR compared to SC suggests that ear-
lier HCV treatment will be required to achieve the same risk
reduction observed for SC.
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Direct Medical Costs Associated with the Extrahepatic
Manifestations of Hepatitis C Infection in France

Patrice P. Cacoub'2, Mathieu Vautier'-2, Anne Claire Desbois' 2,
Marianne Doz, Antoine Lafuma®, Zobair M. Younossi#; 1 Depart-
ment of Internal Medicine and Clinical Inmunology, AP-HP, Groupe
Hospitalier Pitié-Salpétriére, Paris, France; 2Inflammation-Immuno-
pathology-Biotherapy Department (DHU i2B), Sorbonne University,
UMPC Univ Paris 06, UMR 7211, Paris, France; SCEMKA, Paris,
France; “Department of Medicine, Inova Fairfax Hospital, Center
for Liver Diseases, Falls Church, VA; ®Inova Health System, Betty
and Guy Beatty Center for Integrated Research, Falls Church, VA

Background Hepatitis C virus (HCV) infection is a systemic
disease which is associated with both hepatic and extrahepatic
manifestations (EHM). The disease burden associated with the
hepatic manifestation of HCV is well documented. However,
the economic impact of EHM of HCV outside the United States
remains unknown. Objective To estimate the annual direct med-
ical costs associated with EHM of HCV in France. Methods A
previously validated economic model was used to estimate
the annual direct medical cost associated with EHM of HCV.
Prevalence of nine EHM (mixed type 2 cryoglobulinemia vas-
culitis, chronic kidney disease, type 2 diabetes mellitus [DM],
lymphoma, lichen planus, Sjogren’s syndrome, porphyria
cutanea tarda, rheumatoid-like arthritis, and depression) were
obtained from a recent systematic review and meta-analysis
(Younossi et al. 2016). Per-patient-per-year (PPPY) inpatient,
outpatient and medication costs to treat each of these EHM
in France was obtained from the literature, from the French
medico-administrative database (PMSI) or expert opinion if
unavailable otherwise. Prescription drug costs were taken from
the VIDAL website. All costs were adjusted to 2015 euros (€).
The overall national direct medical costs associated with EHM
of HCV were calculated by multiplying the total PPPY costs
of each EHM by the respective prevalence rates, and then
by the size of the HCV-infected population in France (INSEE;
Corinne Pioch 2016). Sensitivity analysis was performed con-
sidering the 95% Confidence intervals reported in Younossi
et al. Results In 2014, 192,700 individuals were estimated
to be infected with HCV in France. The mean average PPPY
cost of EHM was 1,354.52¢€. The total annual direct medical
cost associated with the care of patients with the EHM of HCV
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in France was estimated to be 261,016,256€. The sensitivity
analyses suggested a range of 108.6 to 354.9 million euros
in total cost associated with the extrahepatic manifestation of
HCV. Conclusion Extrahepatic manifestations of HCV are quite
costly and substantially add to the overall economic burden of
HCV infection.
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What Happens After Screening and Linkage to Care?
Examination of HCV Care Cascade Outcomes Among
5,000 Urban Baby Boomers Screened for HCV 2012-
2014

Lesley Miller', Cameron B. Body', Brandi Park!, Wynnetta Wim-
berley!, Shelly-Ann Fluker!, lke S. Okosun?; 'Medicine, Emory
University, Atlanta, GA; 2Epidemiology and Biostatistics, Georgia
State University, Atlanta, GA

Purpose: To examine 2-year outcomes along the HCV Care
Cascade among a population of over 5,000 baby boomers
screened for HCV infection from 2012-2014 in an academic,

rimary care setting targeting underserved individuals. Meth-
ods: The TILT-C program, funded by the CDC, implemented
baby boomer screening and linkage to care from 2012-2014
at the Grady Memorial Hospital Primary Care Center (Atlanta,
GA, USA). Twenty months after the completion of the screen-
ing program, we evaluated records of the 412 patients who
screened positive for HCV antibodies. Outcomes reported for
the subset with chronic HCV infection included type of initial
linkage to care, number of follow-up visits, number referred
for antiviral treatment, reasons for non-treatment, and numbers
who achieved rapid virologic response (RVR), end of treatment
response (ETR) and sustained virologic response 12 weeks after
completion of therapy (SVR12). Results: In a birth cohort popu-
lation that was 92.5% African American and 53% uninsured,
412 (7.9%) of 5,239 patients screened had HCV antibodies.
HCV RNA testing was completed for 92% of the antibody-pos-
itive patients, and 264 (69%) were viremic. 96% of viremic
patients had an initial linkage to care visit; 43% at the onsite,
primary care-based HCV clinic, 6% at the infectious disease
clinic, and 47% at the primary care clinic. Subsequently, 75%
of patients attended a second specialty visit, 55% a third
visit, 30% a fourth, and 13% a fifth. Eighty-two patients were
referred for direct acting antiviral (DAA) treatment. Reasons for
non-reatment included lack of advanced fibrosis (30%), lost to
follow-up (29%), awaiting newer medications (13%), and sub-
stance abuse (8%). Among the 42 patients with results avail-
able who initiated DAA therapy, 29 of 42 (69%) achieved RVR,
37 of 38 (97%) achieved ETR, and 25 of 27 (93%) achieved
SVR12. Conclusions: Our results show that following a highly
successful HCV screening and linkage to care program, there
remains significant drop off along the later stages of the HCV
Care Cascade. This resulted in sub-optimal numbers of patients
initiating DAA therapy, despite the fact that excellent outcomes
were achieved once patients initiated therapy. Our finding that
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lost to follow up was a significant contributor to non-treatment
suggests that interventions focused on maintaining patients in
care (patient navigators, case managers) could improve treat-
ment uptake in this underserved population with high HCV
prevalence.
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Diabetes Is a Risk Factor for Weight Gain among
Patients Cured of HCV with Sofosbuvir/Ledipasvir

Adiba Azad, Kian Bichoupan, Sweta Chekuri, Thomas Schiano,
Andrea D. Branch; Division of Liver Diseases, Icahn School of
Medicine at Mount Sinai, New York, NY

Background and aim: New treatments allow an increasing
number of patients to be cured of chronic hepatitis C virus
(HCV) infection. Anecdotally, many patients have complained
that a sustained virologic response (SVR) was accompanied
by weight gain. The aim of this study was to analyze weight
changes and factors associated with weight changes in patients
cured of HCV through treatment with sofosbuvir (SOF)/ledipas-
vir (LDV). Methods: Data were collected on patients treated with
SOF/LDV who achieved an SVR, and had body weight mea-
surements recorded at baseline (within eight weeks of the start
of treatment) and within four weeks of SVR. Patients without
documented weights, who were on diuretics (furosemide and
spironolactone), had significant ascites, and/or had co-morbid-
ities likely to cause weight changes (e.g., malignancies) were
excluded. Cirrhosis was determined by diagnostic codes. Dia-
betes was defined as hemoglobin Alc = 6.5%. Obesity was
a body mass index (BMI) = 30.0. Weight changes were ano-
lyzed by paired ttests for two intervals: baseline to SVR, and
baseline to end of follow up (up to 520 days from baseline).
Results: Of the 167 patients, 93 patients (56%) were male,
mean age was 60 = 11 yr. The mean weight change baseline
to SVR was +2.6 = 7.8 pounds (lb), (p < 0.01). Baseline to
SVR, 94 patients (64%) gained weight, 43 (29%) lost weight,
and 11 (7%) remained within 1 |b of baseline. The mean gain
was +7 = 5.3 |b, and the mean loss was -6.5 + 4.9 |b. Sixty
patients (41%) gained = 5 |b, 23 (16%) gained = 10 Ib, and
11 (7%) lost = 10 Ib. Diabetic patients (n = 24) gained signifi-
cantly more weight, 5.8 + 7.2 |b, than non-diabetics (n = 124),
1.9 + 7.8 |b (p = 0.03). There was no statistically significant
difference in weight change between males and females (p =
0.38), patients with and without cirrhosis (p =0.42), patients
with and without obesity (p =0.90), patients with treatment =
of less than 12 weeks (p = 0.29). Presreatment albumin, total
cholesterol, LDL, HDL, and triglycerides did not differ signifi-
cantly between patients who gained weight and those who lost
weight. Among 103 patients with a second post-SVR weight
measurement, the mean change was 3.7 + 9.0 Ib, (p <0.01).
Conclusion: 64% of patients who achieved an SVR with SOF/
LDV treatment gained weight. The gain for the entire group was
modest, 2.6 Ib, but was greater for diabetics, 5.8 |Ib. Weight
increases continued during follow up. To prevent excessive
weight gain, patients receiving HCV treatment, especially those
with diabetes, may benefit from advice about diet and exercise
(DA 031095, DK 090317).
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Degree of Normalization of Hyperferritinemia by the
End of IFN-free DAA for Chronic Hepatitis C Patients Is
Predictive of Early Post-treatment Emergence of HCC

Po-sung Chu, Nobuhiro Nakamoto, Aya Ugamura, Hirotoshi Ebi-
numa, Hidetsugu Saito, Takanori Kanai; Keio University School of
Medicine, Tokyo, Japan

Background and Aims: Interferon (IFN)-free direct antiviral
agents (DAAs) effectively eradicate hepatitis C viruses (HCV)
and rapidly improve liver residual functions. However, whether
IFN-free DAAs prevent HCC primarily or secondarily is still
unknown. Chronic hepatitis C (CHC) causes dysregulation of
iron metabolism, which leads to moderate iron overload fea-
tured as hyperferritinemia. Iron overload is also suspected to
be one of the factors favoring HCV-related hepatocellular car-
cinoma (HCC). However, whether IFN-free DAAs normalize
HCV-related hyperferritinemia, and may ferritin be a possi-
ble predictive factor for HCC undergoing DAAs, are not yet
elucidated. Methods: With the commitment of institutional
review board and prior informed consents, 70 genotype 1
CHC patients undergoing IFN-free DAAs (54 with daclatasvir
and asunaprevir; 18 with sofosbuvir and ledipasvir) were
recruited, and laboratory data at day O (pre) and at the end of
treatment (EOT) were analyzed. Patients with active bleeding,
iron supplementation, end-stage renal disease, and women
before menopause were excluded in this analysis. For HCC
surveillance, patients were followed according to guidelines by
AASLD/IDSA. Any HCC identified after EOT within 6 months
was defined as early emergence. Results: Eight cases of early
posttreatment HCC emergence were noticed (11.4%). At EOT,
serum ferritin decreased significantly (199198 U/l vs. 91=
80 1U/I, p<0.0001), and this significant decrease was also
noticed when adjusted by gender or by age. The change rate
of serum ferritin (Aferritin%, compared to pre-treatment values)
correlated significantly to the change rates of ALT (p< 0.0001),
type 4 collagen 7s (p<0.0001), LDL (p= 0.01), albumin (p=
0.02), and y-globulin (p= 0.03), and tended to correlate to
the change rate of alphafetoprotein (AFP, p= 0.06). Aferri-
tin% of cases with early posttreatment emergence of HCC was
significantly lower (-31.3+30% vs. -46.5:30%, p= 0.03). In
multivariate analysis, along with HCC past history, Aferritin%
(p= 0.04; AUC= 0.74 at cutoff value of 49% reduction) was
a significant predictive factor of early postDAA emergence of
HCC. Conclusion: Hyperferritinemia was normalized rapidly
after IFN-free DAA, in accordance to HCV eradication and
improvements in clinical markers for hepatic injury, hepatic
stellate cell activity, lipid and protein metabolism. Aferritin%
is one of the independent and significant predictive factors of
early HCC emergence after IFN-free DAAs. Since obesity or
excessive alcoholic intake may also cause hyperferritinemia,
serum ferritin might be a useful collective predictive marker of
HCC for patients who achieve SVR with IFN-free DAAs.
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A serum metabolomic analysis of HCV-infected patients
successfully treated with IFN-free DAA regimens

Giorgia Ceccotti, Gaia Meoni, Leonardo Tenori, Laura Gragnani,
Elisa Fognani, Elena Gianni, Claudio Luchinat, Anna linda Zig-
nego; University of Florence, Florence, Italy

HCV infects about 170 million of subjects worldwide. The virus
has a high propensity to persist in the host, leading to cirrho-
sis and liver cancer. Metabolomics is the study of metabolic
changes in biological systems and may identify specific pro-
files associated with subtle alterations induced by diseases.
Few studies are available on metabolitic changes in liver inju-
ries, and since none of which was focused on HCV-infected
patients before and after reaching a SVR following treatment
with direct acting antivirals (DAAs), the aim of this study was
to perform a serum metabolomics analysis in this sefting. Sera
were collected from 52 HCV patients (18 men, mean age 65
+9,7) successfully undergoing different IFN-free DAA regi-
mens, before therapy (baseline) and at posttreatment week 12
(SVR12). HCV genotype was 1a/1b in 70%, 2a/2c in 23%,
3 in 4.7% and 4 in 2.3%. METAVIR score indicated F3-F4
score in 55% of patients, the remaining 45% had FO-F2. We
also analyzed a small group of 12 sera from healthy subjects
in order to localize them in the PLS plot respect to baseline and
SVR12 as a preliminary negative control for both groups. Sam-
ples were analyzed using proton nuclear magnetic resonance
spectroscopy ('H-NMR). Partial Least Squares (PLS) and the
canonical analysis (CA) were applied, demonstrating a signif-
icant pair-wise discrimination (96% of accuracy) for the two
time-points of each patient and highlighting a metabolic shift.
Several metabolites with unequivocal assignment (i.e. amino
acids, organic acids, creatine, creatinine, lactate and choline)
differed comparing baseline with SVR12. Baseline featured
higher level of formate and acetate (p<0.05) and methionine
was higher in SVR12 (p<0.05). Preliminary analysis revealed
also a progressive nearing of SVR12 to the healthy fingerprint.
The serum metabolomic analysis of pre- and posttreatment
samples showed remarkable profile changes from baseline to
SVR12. We found variations, with opposite directions, in for-
mate (produced in adults only by hepatocytes) and methionine.
These metabolites take part in biochemical ways [i.e. glucose
metabolism) also involving acetate and other amino acids,
going through the synthesis of folates. These alterations could
be implied in the metabolic impairment previously observed
in chronically infected HCV-patients. Also, since methionine
is the major source of methyl groups, an understanding of its
variation, could reveal important dysfunctions in liver essential
pathways requiring methylation (i.e. epigenetic regulation of
DNA) in HCV-related chronic infection.
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Implementing HepCure - An Innovative Web-based
Toolkit for Hepatitis C to Train Primary Care Providers
and Increase Patient Engagement

Ponni V. Perumalswami’, Trang Vu?, Brooke Wyatt!, Korin Par-
rella?, Jason Rogers?, Jeffrey J. Weiss?; !liver Diseases, Icahn
School of Medicine at Mount Sinai, New York, NY; 2General
Internal Medicine, Icahn School of Medicine at Mount Sinai, New
York, NY; 3Gastroenterology, Icahn School of Medicine at Mount
Sinai, New York, NY

Background and Aims: Primary care based models of HCV
care have been successfully established although widespread
adoption has been limited. There is an urgent need to scale up
global training of providers for HCV. The aim of this study is
to develop and operationalize HepCure (hepcure.org), a web-
based application (app) offering three components: An open
access toolkit (a dashboard) that enhances providers’ ability
to deliver guideline-based HCV care; a linked patient app that
provides education, medication reminders, and a platform
for tracking adherence and symptoms; and a tele-education
platform for medical providers. Methods: The HepCure app
is a collaboration among an academic, tertiary care medi-
cal center, the New York State (NYS) Department of Health
(DOH), and community health centers in NYS. The HepCure
platform captures United States Centers for Medicaid and
Medicare HCV quality indicators for population health man-
agement. National HCV treatment guidance was used to pro-
vide decision support algorithms. Patient data is de-identified
when cases are submitted by providers for discussion at weekly
tele-education sessions with experts. Results: The HepCure Pro-
vider Dashboard (http://providers.hepcure.org) was launched
in November 2014. Weekly tele-education sessions have been
conducted since February 2015 (n=57) and each session has
been archived with open access. There have been a total of
322 unique attendees and weekly sessions have been attended
by a mean of 22 + 9 attendees a week. The patient mobile app
was launched in November 2015 to increase patient engage-
ment and has had 546 downloads through May 2016. The pri-
mary barrier to adoption has been lack of deep integration into
existing electronic health records (EHRs). HepCure is currently
working with the NYS DOH to integrate HepCure into Epic and
EHRs used by over 80% of community health centers in NYS. In
addition, the NYS DOH HCV quality indicators (eHepQual) will
be integrated into HepCure allowing for direct reporting. Con-
clusions: The HepCure platform brings HCV infected patients,
primary care providers, and expert hepatologists together to
increase treatment capacity and patient engagement with the
goal of improving health outcomes. The initial implementation
phase has led to the recommendation for a series of enhance-
ments including EHR integration and creating capacity for local
experts fo provide case based tele-education through a hub
and spoke model. These upgrades are in process along with
research to evaluate the outcomes of providers and patients
using HepCure. Implementation of HepCure in resource limited
settings without EHRs is also being explored.
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Association of mutations at amino acids 70 and 91 of
the HCV core protein with hepatocellular carcinoma risk
among HALT-C trial patients

Ahmed M. Elshamy’, Matthew Pendleton?, Francis J. Eng’, Erin
H. Doyle!, Ali Bashir?, Andrea D. Branch'; Liver Diseases, Icahn
School of Medicine at Mount Sinai, New York, NY; 2Genetics and

Genomic Sciences, Icahn School of Medicine at Mount Sinai, New
York, NY

Background and aim: Amino acid mutations at positions 70 and
91 of HCV core protein are associated with an increased risk
of hepatocellular carcinoma (HCC) in Asian patients infected
with genotype-1b HCV. For the first time, in this study, we eval-
uvated the prognostic significance of these mutations in a United
States population. Methods: The HCV quasispecies in baseline
serum samples of 90 patients with chronic genotype-1b HCV
infection enrolled in the HALT-C trial were investigated using
MiSeq deep sequencing. The relationship between the percent-
age of the quasispecies with a mutation at position 70 and/
or 91 and the incidence of HCC was evaluated by receiver
operating characteristic (ROC), Kaplan-Meier and multivari-
able Cox regression analyses. Results: In ROC analysis, quasi-
species percentage cut-points 242% of non-arginine at position
70 (non-R79) or =98.5% of non-leucine at position 91 (non-L7")
had optimal sensitivity at discerning higher or lower HCC risk.
At baseline, the quasispecies of 88.5% (23/26) of the patients
who later developed HCC (median follow-up, 4.4 years; range,
0.4-8.5) had = 42% non-R7° whereas only 68.8% (44/64) of
matched controls who remained HCC-ree (median follow-up,
7 years; range, 2.7-8.6) had = 42% non-R70 (P=0.06) (Fisher’s
exact probability test). The baseline quasispecies of 30.8%
(8/26) of patients who developed HCC had = 98.5% non-L?!
whereas 54.7% (35/64) of matched controls had = 98.5%
non-L?! (P=0.06). By Kaplan-Meier analysis, HCC incidence
was higher among patients with baseline nonR7° = 42%, but
the difference was not significant (P=0.08), while it was sig-
nificantly lower among patients with baseline non-L”" = 98.5%
(P=0.01). Additionally, in a Cox regression model, increased
HCC risk was associated with the presence of nonR7? = 42%
quasispecies at baseline [hazzard ratio (HR)=3.83, 95% confi-
dence interval (Cl)=1.02-14.3; P=0.04], higher AST/ALT ratio
(HR=4.08, 95% Cl=1.24-13.47; P=0.02), and higher alka-
line phosphatase (HR=1.01, 95% Cl=1.0-1.02; P=<0.001).
Greater numbers of white blood cells were associated with
reduced HCC risk (HR=0.64, 95% Cl =0.45-0.89; P=0.01).
Conclusion: This pilot study of United States patients adds to
previous evidence that HCV core protein mutations associate
with HCC risk and indicates the potential utility of HCV quasi-
species analysis as a non-invasive biomarker of HCC risk.
Disclosures:

Andrea D. Branch - Grant/Research Support: Gilead, Galmed

The following people have nothing to disclose: Ahmed M. Elshamy, Matthew
Pendleton, Francis J. Eng, Erin H. Doyle, Ali Bashir
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Less Than One Third of High Risk Patients Eligible for
Hepatitis C Virus Screening Received Appropriate Test-
ing: A Community-Based Safety-Net Hospital Experience
Brendan Campbell', Yael Bogler?, Rachel Baden?, Taft Bhuket!,
Benny Liu', Robert J. Wong'; 'Gastroenterology and Hepatology,
Alameda Health System - Highland Hospital, Oakland, CA; ?Med-
icine, Alameda Health System - Highland Hospital, Oakland, CA
Background: Successful eradication of chronic hepatitis C
virus (HCV) relies on effective screening programs for early
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detection and linkage to care. However, awareness of HCV
screening guidelines may be lacking, especially among urban
safety-net populations with a high prevalence of socioeconom-
ically disadvantaged non-English speaking minorities. Aim: To
evaluate rates of HCV screening and HCV awareness among
patients at high risk for chronic HCV at a diverse safety-net
hospital Methods: A prospective cohort study of consecutive
adults undergoing outpatient endoscopy from July 2015-March
2016 evaluated HCV screening rates among high risk patients
(based on U.S. Preventative Services Task Force guidelines),
with focus on birth cohort (1945-1965) and risk-based (history
of drug use, incarceration, blood transfusion prior to 1992)
factors. Awareness of prior HCV results and rates of accept-
ing HCV testing were evaluated with chi-square testing and
multivariate logistic regression. Results: Among 869 patients,
65.5% (n=569) were high risk for chronic HCV (51.3% male,
57.8% 1945-1965 birth cohort, 4.5% history of drug use,
6.2% history of incarceration, 5.8% blood transfusion, 9.8%
HIV). Among this cohort, 30.6% received prior HCV testing,
among which 36.0% were aware of test results. HCV posi-
tive patients were more likely than HCV negative patients to
be aware of results (90.0% vs. 27.7%, p<0.001). Among
high risk patients offered HCV testing, 83.9% accepted. Com-
pared to non-Hispanic whites (64.0%), blacks (80.6%), Asians
(89.6%), and Hispanics (93.7%) were more likely to accept
testing, p<0.001. Non-English speaking patients were more
likely to accept testing (91.0% vs. 77.5%, p<0.001). Patients
born in 1945-1965 were less likely to accept testing (82.6% vs.
91.9%, p=0.06). On multivariate regression, blacks, Asians,
and Hispanics were all significantly more likely to accept HCV
testing compared to non-Hispanic whites (Table). Conclusion:
Among adults presenting for outpatient endoscopy at an urban
safety-net hospital, 65.4% were high risk for HCV, of which
only 30.6% received prior testing. Of those that received prior
testing, only 36% were aware of results. Lower rates of test
acceptance among the 1945-1965 birth cohort is concerning
given higher risks among this group.

Predictors of HCV Testing Acceptance

Odds Ratio 95% CI P-Value
Male (vs. Female) 1.61 0.86-3.01 0.13
1945-1965 Birth Cohort | 0.34 0.10-1.19 | 0.09
Non-Hispanic White 1.00 Reference -
Black 2.59 1.21-5.54 0.01
Asian 5.80 2.26- 1491 <0.001
Hispanic 10.93 441 -27.10 <0.001

Disclosures:

Robert J. Wong - Advisory Committees or Review Panels: Gilead; Grant/
Research Support: Gilead

The following people have nothing to disclose: Brendan Campbell, Yael Bogler,
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Assessment of risk of acute kidney injury associated
with exposure to sofosbuvir-containing HCV treatment
regimens and HCV infection

Laura Telep, Andrea Brown, Diana M. Brainard, Anand P. Chok-
kalingam,; Epidemiology, Gilead Science, Inc, Foster City, CA

BACKGROUND: The relationship between chronic kidney dis-
ease and hepatitis C virus (HCV) infection is well described,
but less is known about acute kidney injury (AKI) in the HCV-in-
fected population. In addition, the direct-acting antiviral sofos-
buvir (SOF) is now widely used in the treatment of HCV. The
objective of this cohort study was to characterize rates of AKI
in HCV-infected patients versus patients without HCV, and to
examine these rates during exposure to SOF-containing and

non-SOF containing treatment regimens. METHODS: 173,677
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adult patients with evidence of HCV infection were identified
from a large US administrative medical claims database (claims
incurred from January 1, 2010 to March 31, 2015). Data from
these patients were compared with those from a random 1%
sample of adult patients without evidence of HCV infection
(N=529,265) from the same database. Validated adminis-
trative claim codes were used to determine first diagnosis of
AKI. All included patients had at least 6 months of continuous
enrollment in their medical plan prior to cohort entry and no
prior AKl-related claims. Absolute rates and their correspond-
ing exact Poisson 95% confidence intervals (Cls) were deter-
mined for each group, and adjusted incidence rate ratios (IRRs)
were determined using Poisson regression. RESULTS: Among
identified HCV patients, the absolute AKI rate was 2.91 per
100 person-years (PY; Cl: 2.85-2.98) versus 0.40 per 100
PY (Cl: 0.39-0.41) in the non-HCV population. AKI rates were
higher among patients with concomitant cirrhosis and with con-
comitant end-stage liver disease or liver transplant (9.27 and
21.63 per 100 PY, respectively). After adjustment for age,
sex, and baseline covariates including renal insufficiency and
cirrhosis, HCV infection was found to be associated with an
approximate 4-fold increase in risk of AKI (IRR=3.89, Cl: 3.40-
4.45, p<0.0001). Among HCV-infected patients receiving
treatment, the absolute AKI rate during exposure to SOF-con-
taining regimens was 4.32 per 100 PY (CI: 3.51-5.25), while
the rate during exposure to alternative treatments was 3.62
per 100 PY (Cl: 3.15-4.14). After adjusting for age, sex, and
baseline covariates including renal insufficiency and cirrhosis,
exposure to a SOF-containing regimen was associated with a
non-significant reduced risk of treatment-emergent AKI events
(IRR=0.81, CI: 0.63-1.04). CONCLUSIONS: The results of this
real-world observational study indicate that HCV infection is
independently associated with increased risk of AKI, and that
there is no independent association between exposure to SOF
and risk of treatmentemergent AKI. These results should be
confirmed in future investigations.
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Chronological changes in FIB-4 and hepatocellular car-
cinoma development in patients with chronic hepatitis C
after successful virus eradication

Takuya Genda, Ayato Murata, Nozomi Amano, Sho Sato, Hironori
Tsuzura, Shunsuke Sato, Yutaka Narita, Yoshio Kanemitsu, Yuji
Shimada, Katsuyori lijima, Akihito Nagahara, Sumio Watanabe;
Gastroenterology and Hepatology, Juntendo University Shizuoka
Hospital, Izunokuni, Japan

Background and Aims: Histological hepatic fibrosis is an import-
ant predictive factor for hepatocellular carcinoma (HCC) devel-
opment in patients with chronic hepatitis C (CHC). However,
owing to the invasive nature of liver biopsy, several alternative
fibrosis markers have been proposed. FIB-4, an index that com-
bines standard biochemical values and age, is recognized as
not only a simple and reliable alternative to liver biopsy for
assessing hepatic fibrosis, but also a useful predictive marker
for HCC development. Recent advances in antiviral treatment
have improved the rate of sustained virological response (SVR)
in patients with CHC. However, the risk of HCC development
persists even in patients who achieve SVR. Achievement of SVR
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results in alteration of standard biochemical values in most
patients, but changes in FIB-4 and its association with HCC
development after SVR have not been fully clarified. Methods:
This study included 433 CHC patients who received interfer-
on-based antiviral therapy and achieved SVR between 2004
and 2014. FIB-4 was estimated immediately before treatment,
at 24 weeks after the end of treatment (SVR24), and at the last
laboratory examination during follow-up (last visit). Multivariate
Cox proportional hazard analysis was used to estimate hazard
ratios (HRs) of variables for HCC development. Cumulative
incidences of HCC development were evaluated using Kaplan-
Meier plot analysis and the log-rank test. Results: During the
median follow-up time of 3.2 years (range: 1.0-9.8 years),
11 of the 433 patients developed HCC. The median FIB-4
values at pretreatment, SVR24, and the last visit were 1.99,
1.71, and 1.68, respectively; the values at all the time points
were significantly different from one another (P < 0.001). At
each time point, patients who developed HCC had significantly
higher FIB-4 than those who did not develop HCC. The areas
under the receiver operator characteristic curves indicated that
pretreatment FIB-4 predicted HCC development with high diag-
nostic accuracy (0.833) and was superior to the predictive
value of FIB-4 at SVR24 (0.747) and at the last visit (0.791).
Multivariate Cox proportional hazard analysis demonstrated
that only pretreatment FIB-4 was significantly associated with
HCC development (HR 1.58, P < 0.001). The cutoff value of
pretreatment FIB-4 was identified as 2.90. The 5-year cumula-
tive incidences of HCC development were 9.0% and 1.1% in
patients with pretreatment FIB-4 22.90 and <2.90, respectively
(P < 0.001). Conclusion: Although FIB-4 decreased over time,
patients with a high pretreatment FIB-4 remain at high risk of
HCC development after achieving SVR.
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Increasing incidence of hepatitis C virus among HIV-in-
fected men who have sex with men from 2000-2015 in
San Diego: a retrospective cohort analysis

Antoine Chaillon!, Thomas C. Martin®, Edward R. Cachay’, David
L. Wyles!, Davey M. Smith!, Susan J. litfle!, Sanjay R. Mehta’,
Natasha K. Martin?, Richard L. Garfein?; 'Division of Infectious
Diseases, University of California San Diego, La Jolla, CA; ?Divi-
sion of Global Public Health, University of California San Diego,
La Jolla, CA; 3School of Medicine, University of California San
Diego, La Jolla, CA

Background: International reports of a hepatitis C virus (HCV)
epidemic among HIV-positive men who have sex with men
(HIV+ MSM) associated with recreational drug use with sex are
causing concern. However, little is known about the HCV epi-
demic among MSM in San Diego. We assess the incidence of
HCV among HIV+ MSM in San Diego. Methods: We performed
a retrospective cohort analysis of HCV incidence among HIV+
MSM attending the largest HIV clinic in San Diego (UCSD
Owen Clinic) from 2000-2015. Incident HCV infection was
assessed among HIV+ MSM with a baseline negative anti-HCV
test between 2000 and 2015. Incident infection was defined
as any new positive anti-HCV or HCV-RNA test after the start
of follow-up. Incidence was calculated using survival time meth-
ods. Results: Among 2,091 baseline negative patients, 141
HCV seroconversions occurred over 12,926 person-years at
risk (incidence rate = 1.09/100 person-years; 95%Cl 0.92-
1.29). HCV incidence increased over time from 0.26/100py
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in 2000-2003 to 1.42/100py in 2012-2015 (Figure 1, trend
test p=0.027). Individuals were tested a median of 3 times
(interquartile range[IQR] 2-4) with a median testing interval of
1.2 years (IQR 0.6-2.2). Incident cases were on average 41
years in age, 11.8 years from HIV diagnosis to HCV diagnosis,
and 4.9 years from first HCV negative test to HCV diagnosis.
17% (24/141) of MSM reported ever injecting drug use. HCV
incidence was significantly higher (p<0.001) among MSM
reporting IDU (2.6/100py, 95%Cl 1.74-3.88) compared to
not reporting IDU (0.97/100py, 95%Cl 0.81-1.17), with no
significant differences in testing rates. Conclusions: HCV inci-
dence among HIV-positive MSM in San Diego is increasing,
with rates similar to London and other major European cities,
and double that observed in the US Multicenter AIDS Cohort
Study. This study also documented HCV infection among HIV+
MSM who do not inject drugs. Further work determining the
epidemic frajectory and prevention required to control the epi-
demic is needed.

Figure 1. HCV incidence among HIV-positive MSM in San Diego, 2000-2015
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Adherence to HCV Birth Cohort Screening Guidelines by
Primary Care and Subspecialty Physicians in an Inte-
grated Healthcare System

Amoah Yeboah-Korang!, Mohammad Beig!, Jay L. Goldstein',
Amnon Sonnenberg?, Claus Fimmel'; 'Gastroenterology, North-
Shore University Health System, Chicago, IL; 2Oregon Health and
Science University, Portland, OR

Purpose: Despite the 2012 CDC and 2013 USPSTF recom-
mendations that patients born between 1945 and 1965 should
receive onetime HCV antibody testing, the majority of US baby
boomers have not been screened to date, indicating gaps in the
implementation of the guidelines. The primary aim of this study
was to compare HCV screening rates between primary care
and subspecialty clinic patients in an integrated healthcare
system comprising over 250,000 baby boomers. Methods:
We identified all baby boomers presenting for at least one out-
patient visit to internal or family medicine, gynecology, or other
subspecialty clinics at NorthShore University HealthSystem in
July 2015. Patients’ electronic medical records (EMR) were
searched for HCV antibody test results dating back to 2003.
The frequency of HCV antibody testing was stratified by age,
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gender, prior history of HCV infection, and provider specialty.
The influence of patient and physician characteristics on the
frequency of testing was analyzed using multivariate logistic
regression. Results: 12,344 patients met the HCV screening
criteria during the one-month sampling period. Of these, 1882
(15%) had undergone HCV antibody testing. Ninety (4.8%)
screened patients were HCV antibody-positive, and 84 of 90
patients (93%) underwent follow up HCV RNA testing. HCV-
RNA was detectable in 61 of 84 antibody-positive patients
(73%). HCV testing was slightly less common in men (14%)
than women (16%), and significantly more common in patients
who were younger vs. older than age 65 (16% vs. 12%,
respectively). The highest HCV screening rates were observed
in gynecology clinic patients (17%), followed by internal med-
icine (16%), family medicine (13%), and other subspecialties
including gastroenterology (10%). In the multivariate analysis
all these characteristics, except gender, exerted an indepen-
dent and statistically significant influence on HCV antibody
testing. Among patients with a positive HCV antibody test
result, the rates of HCV RNA testing were not affected by phy-
sician specialty or patient characteristics. Conclusion: Overall,
we observed a low adherence to HCV birth cohort screening
guidelines among different outpatient settings in an infegrated
healthcare system, as EMR-documented HCV antibody fest
results were found in only 15% of all eligible patients. Patients
younger than age 65 were more likely to be tested than older
patients, and there was significant variability between differ-
ent specialty clinics, with screening rates varying from 10%
to 17%. Our study identifies opportunities for increased HCV
antibody screening efforts that could incorporate age- and clin-
ic-specific practice patterns.
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HCV is an independent predictor of hospital readmis-
sion in inmates

Alysse G. Wurcel'2, Deirdre J. Burke':2, Brian Engle?, Kathryn
Noonan?, Tamsin A. Knox2, Arthur Y. Kim3, Benjamin P. Linas®;
!Geographic Medicine and Infectious Diseases, Tufts Medical Cen-
ter, Boston, MA; 2Public Health and Community Medicine, Tufts
University School of Medicine, Boston, MA; 3infectious Diseases,
Boston Medical Center, Boston, MA; “lemuel Shattuck Hospital,
Boston, MA; Jinfectious Diseases, Massachusetts General Hospital,
Boston, MA

Background: Understanding the burden of HCV-related hospital-
izations in inmates is important to making rational policy about
HCV treatment in prisons. We compared hospital lengths of
stay and readmission by HCV infection status among inmates.
Methods: Lemuel Shattuck Hospital (LSH) provides inpatient
medical services to inmates in MA. We used billing records
to develop a database of inmate discharges from LSH 2004
to 2014. Data collected included: age, race, gender, date of
admission & discharge, length of stay (LOS), all reported ICD-9
codes, and disposition from hospital (died, back to prison, to
another hospital). We identified HCV-infected individuals by
using HCV-associated ICD-9 codes (070.41, 070.44, 070.51,
070.54, 070.70, 070.71). We compared HCV-infected to
un-infected individuals. The primary outcomes were LOS and
odds of readmission to LSH. Logistic regression adjusted for
confounding by age, sex, race, LOS of first admission, and
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co-morbidities (Elixhauser index). Results: 4668 inmates con-
tributed a total of 8397 discharges. 93% of inmates were
male, 53% were white, median age at first hospitalization was
44 yrs (IQR 34, 52). HCV ICD-9 codes were associated with
of 20% of hospitalizations. Median LOS was 5 days (IQR 2,
9). Inmates with HCV were older (46 vs. 42, p<0.001) and
had longer mean LOS (6 days vs. 5 days, p<0.001). In multi-
variable modeling, HCV remained associated with increased
odds of readmission (1.3, Cl (1.1-1.6)). Conclusion: In MA,
HCV-infection is associated with 20% of inmate admissions,
a 20% increase in LOS, and a 30% increase in the odds of
readmission to the hospital. Treatment may not avert all of the
observed increase in hospitalization, but HCV is associated
with many admissions and modest reductions in hospital utili-
zation after SVR could help offset treatment costs.

Factors Associated with Readmission in Inmates (n = 4,668)

N (%) ‘Adjusted Odds Ratio (95% CI)
No 3757 (80.5) -
Hev Yes 911 (19.5) 1.32 (111, 1.56)
Sex Female 347 (7.4) -
Male 4321 (92.6) 1.33 (1.02, 1.74)
<5 2678 (57.4) -
LOS, days >5 | 1990 (42.6) 1.01 (0.88, 1.15)
<30 754 (16.2) -
30-39 1022 (22.0) 1.18 (0.93, 1.50)
Age,yrs 40-49 1383 (29.7) 1.62 (130, 2.02)
8¢ 50-59 963 (20.7) 1.73 (136, 2.18)
60-69 392 (8.4) 2.48 (1.87,3.28)
>0 | 137(3.0) 4.51 (3.06, 6.65)
Race White 2455 (52.6) -
Non-White | 2213 (47.4) 0.80 (0.70, 0.92)
o No 4385 (93.9) -
Liver Disease Yes 283 (6.1) 1.46 (1.12, 1.90)
HIV No 4420 (94.7) -
Yes 248 (5.3) 1.95 (148, 2.57)
None 646 (13.9) -
) 12 2219 (47.6) 1.12 091, 1.37)
R 3-4 1400 (30.1) 0.99 (0.80, 1.23)
>5 393 (8.4) 0.86 (0.64, 1.15)

*When the Elixhauser Index variable was used in the multivari-
able model, HIV and Liver Disease were removed from the index.
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Hepatitis Mobile Team: a new concept for benefit
toward drugs users and precarious people with hepati-
tis C in France

Andre Jean Remy'?, Hakim Bouchkira?!, Patrice Lamarre? !,

Stephane Montabone?!; 'liver unit, Centre Hospitalier, Perpignan,
France; 2HEPATITIS MOBILE TEAM, PERPIGNAN, France

Introduction: Although highest european screening rate in
France, 44% of patients didn’t take care of hepatitis C because
there were no diagnosed. Drug injection was main contami-
nation route of hepatitis C virus (HCV) in France and western
Europe since 1990. French guidelines were to treat all inmates
and drug users, even fibrosis level. Access of HCV screening,
care and treatment in drugs users, prisoners and homeless was
low in France, less of 20%. They were considered as difficult
to treat populations. . All these patients need support espe-
cially psycho-educative interventions. Hepatitis Mobile Team
(HMT) was created in July 2013 to increase screening care
and treatment of hepatitis B and C patients. We proposed 15
services: 1. Screening by Dried Blood Spot (DBS) HIV HBV
HCV 2. Mobile Fibroscan™* in different sites 3. Social screening
and diagnosis (EPICES score) 4. Outreach center with specific
health care workers 5 days/7 5. Free blood fests in primary
care if no social insurance 6. Advanced on-site specialist con-
sultation 7. Access to obligatory pretreatment commissions. 8.
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Individual psycho-educative sessions 9. Collective educative
workshops 10. Staff training 11. Drug users prevention 12.
Peer to peer program 13.low cost specific patients mobile
phones 14.Specific one day hospitalizations before and after
antiviral treatment 15. Green thread: outside DBS and FIBRO-
SCAN* in specific converted truck. Objective: increase screen-
ing care treatment access and cure of our target population.
Patients and methods Target population was drugs users, pris-
oners, homeless, precarious people, migrants and psychiatric
patients. We proposed part or all of our services to our medical
and social partners. They choose only services what they need.
Results: from 2013 July to 2015 December, we did 2056 DBS
for 1485 people (944 HCV DBS). Our HCV active file was
244 patients included 18% of new patients screened by DBS
; 83% realized all blood tests and FIBROSCAN; 59% need
treatment according to French recommendations; 50% started
treatment and 49% have been cured. Quality of program for
patient were free access, closeness (outside hospital), speed
(of the results) and availability (of nurse and social workers).
Conclusions: Specific screening, follow up and support of these
difficult to treat populations are essential for increase medical
management and cure of HCV patients. HMT offered comple-
ment services and not substitution of existing services. It was
new useful tool to screen, diagnosis and treat these patients by
outside pathway of care.
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The prediction of hepatocellular carcinoma development
and overall survival in chronic hepatitis C using liver
stiffness measurement: a long-term outcome study

Ryo Nakagomi, Ryosuke Tateishi, Ryota Masuzaki, Taijiro Wake,
Mizuki Nishibatake, Naoto Fujiwara, Masaya Sato, Tatsuya Min-
ami, Kenichiro Enooku, Hayato Nakagawa, Yoshinari Asaoka,
Yuji Kondo, Kazuhiko Koike; Department of Gastroenterology,
Graduate School of Medicine, The University of Tokyo, Tokyo,
Japan

Background and Aims: To evaluate the utility of liver stiffness
measurement for the prediction of hepatocellular carcinoma
(HCC) development and survival in chronic hepatitis C patients.
Method: We enrolled 1,130 patients in whom liver stiffness
was measured using FibroScan® at the authors’ hospital from
December 2004 to December 2015. We excluded patients
who had already achieved sustained virological response
(SVR) at the initial liver stiffness measurement. We assessed
HCC development and overall survival based on liver stiffness
using Kaplan-Meier method. Results: The patients consists of
493 males and 637 females with median age of é4. Liver
stiffness at the enrollment was <5 kPa in 235, 5.1-10 kPa in
454, 10.1-15 kPa in 190, 15.1-20 kPa in 96, 20.1-25 kPa
in 57, and >25 kPa in 98, respectively. During the mean fol-
low-up period of 6.6 years, HCC developed in 191 patients.
The cumulative incidence rates of HCC at 1, 2, 3, 5, 7, and 10
years were 1.9%, 4.9%, 7.4%, 12.1%, 17.3%, and 23.3%,
respectively. Cumulative HCC incidence rates at 5 years were
1.7% in those with <5 kPa, 3.3% in 5.1-10 kPa, 16.4% in
10.1-15 kPa, 25.4% in 15.1-20 kPa, 38.4% in 20.1-25 kPaq,
and 43.2% in >25 kPa, respectively (P <0.001). During the
study period, 101 patients died. The cause of death was liver
cancer in 30, liver failure in 17, gastrointestinal bleeding in 7,
and others in 47. Overall survival rates at 1, 2, 3, 5, 7, and
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10 years were 99.9%, 99.5%, 98.8%, 96.8%, 93.0%, and
86.7%, respectively. Ten-year survival rates were 99.3% in
those with <5 kPa, 95.7% in 5.1-10 kPa, 81.7% in 10.1-15
kPa, 80.9% in 15.1-20 kPa, 64.5% in 20.1-25 kPa, and
48.3% in >25 kPa, respectively (P <0.001). Conclusions: Liver
stiffness can predict long-term outcomes over 5 years in chronic
hepatitis C patients.
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Hepatitis C Virus Seroprevalence Survey in the Country
of Georgia

Liesl Hagan'!, Ana Kasradze?, Stephanie Salyer®, Amiran Gam-
krelidze?, Maia Alkhazashvili?, Gvantsa Chanturia?, Nazi Chit
adze?, Roena Sukhiashvili?2, Marina Shakhnazarova?, Curtis
Blanton3, Steven Russell®, Giorgi Kuchukhidze?, Davit Baliashvili?,
Susan Hariri!, Jan Drobeniuc’, Paata Imnadze?, Juliette Morgan?,
Francisco Averhoff!; 'Division of Viral Hepatitis, Centers for Dis-
ease Control and Prevention, Atlanta, GA; 2National Center for
Disease Control, Tbilisi, Georgia; 3Division of Global Health Pro-
tection, Centers for Disease Control and Prevention, Atlanta, GA

Purpose: Georgia is the first country in the world to adopt a
national HCV elimination goal, set for 2020. This abstract
presents results from Georgia’s first nationally representative
hepatitis C virus (HCV) seroprevalence survey, which will be
used to monitor progress toward HCV elimination. Methods: A
cross-sectional, nationally representative seroprevalence survey
of 7,000 individuals aged =18 years was conducted in Geor-
gia from May-August 2015 using a stratified, multi-stage cluster
design. After giving informed consent, participants provided
epidemiologic data including demographics, medical history,
knowledge of HCV transmission and prevention methods, and
HCV-related risk factors. Blood specimens were collected from
participants and tested for antibodies to HCV, and for HCV
RNA. Data were weighted based on probability of selection
and calibrated using census data on sex, age, and geography.
Descriptive statistics were computed. Results: Nationally, HCV
seroprevalence was 7.7% (95% Cl: 6.7-8.9), and prevalence
of chronic HCV infection was 5.4% (95% Cl: 4.6-6.4). Sero-
prevalence was 9.4% (95% Cl: 6.9-12.6) in the capital city
(Thilisi), 9.5% (95% Cl: 8.0-11.3) in urban areas overall, and
5.4% (95% Cl: 4.4-6.7) in rural areas. Seroprevalence was
highest among persons aged 40-49 years (14.0%, 95% Cl:
11.1-17.6), males (12.1%, 95% Cl: 10.2-14.3), and persons
reporting a history of injection drug use (IDU) (66.5%, 95%
Cl: 56.0-75.6), incarceration (42.0%, 95% Cl: 32.8-51.7), or
blood transfusion before and after Georgia began testing donor
blood for HCV in 1997 (25.3%, 95% Cl: 16.2-37.3; 17.4%,
95% Cl: 10.7-27.1, respectively). A majority of respondents
demonstrated knowledge that HCV can be transmitted through
infected blood (56.1%, 95% Cl: 53.9-58.3) or by sharing nee-
dles or syringes (52.3%, 95% Cl: 50.0-54.6), and that HCV
can be prevented by avoiding needle sharing (54.1%, 95%
Cl: 51.9-56.3) and avoiding unsterile/used medical devices
(50.0%, 95% Cl: 47.4-51.7). Less than half (38.9%) of sero-
positive respondents were aware of their infection, and 11.8%
reported initiating treatment prior to the availability of all-oral,
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direct-acting antiviral drug regimens in Georgia. Conclusions:
HCV seroprevalence in Georgia is high overall, exceeding
50% among persons reporting IDU, and is higher in urban than
in rural settings. Among those who tested HCV antibody-posi-
tive, awareness of infection was low, and most had not been
treated. Knowledge of current nationwide HCV prevalence and
associated risk factors will inform implementation of preven-
tion, screening, and treatment strategies and will establish a
baseline to track progress toward elimination over time.
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Predictors of Treatment Failure Among Irish Individuals
Infected with Hepatitis C Virus.

Jonathan Dean, Martha Neary, Suzie Coughlan, Cillian F. De
Gascun; National Virus Reference Laboratory, University College
Dublin, Dublin, Ireland

Introduction With the increasing number of licensed direct-act-
ing antivirals (DAA) for the treatment of chronic HCV infec-
tion, choosing the right treatment regimen for the right patient
has become paramount. We believe baseline sequencing for
the presence of resistance-associated substitutions (RAS) is an
important contributor to this decision-making process. In the
present study in an Irish cohort, we performed a retrospective
analysis on all HCV samples received for drug resistance test-
ing at the Irish National Virus Reference Laboratory between
September 2014 and May 2016. Particular attention was paid
to patients who experienced virological failure in an aftempt
to identify predictors of failure. Methods Sanger sequence
data covering the HCV NS3 protease coding region were
obtained for 682 samples received during the study period.
Sequence data for the NS5A and NS5B regions in some sam-
ples were also obtained. The rs12989860 single nucleotide
polymorphism site was examined by allelic discrimination
realtime PCR. Results Analysis of the NS3 viral sequences
demonstrated that 85.5% (583/682) were HCV subtype 1a,
14.2% (97/682) subtype 1b and 0.3% (2/682) sublype 1c
infections. RAS proven to reduce susceptibility to NS3 inhib-
itor treatment were detected in 45.9% of cases (313/682).
Although the vast majority of all RAS defected were found in
subtype 1a viruses, 7.2% (7/97) subtype 1b samples also con-
tained one or more RAS. The Q80K polymorphism was found
in 313/583 (57.3%) of HCV subtype 1a, and almost exclu-
sively in clade 1 (242/443; 54.6%) versus clade 2 viruses
(2/140; 1.4%). Among the cohort of patients who experi-
enced virological failure whilst on treatment, RAS could be
detected in 11/17 (64.7%) patients for whom sequence could
be generated. These included V36M/L (6/11; 54.5%), Q80K
(5/11; 45.5%), R155K/T (3/11; 27.3%) and T54S (1/11;
9.1%). The maijority of these patients were found to possess
the deleterious “T” single nucleotide polymorphism (SNP) at
the rs12989860 site within the interleukin-28B gene locus.
Nine of eleven patients with detected RAS were found to also
be either CT or TT at rs12989860, one patient was CC at this
SNP. Preliminary data from patients experiencing treatment
failure on NS5A/B inhibitors also indicate the presence of RAS
in 4 of 7 individuals. Discussion The high incidence of RAS
within HCV NS3 protease sequences, the detection of RAS in
NS5A sequences, and the apparent risk of treatment failure,
albeit in a small number of patients, when the RAS are present,
highlights the importance of sequencing these viruses prior to
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commencing treatment with protease inhibitors, and the need
to identify additional predictors of failure.
Disclosures:
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Spontaneous Clearance of Chronic HCV Infection is
More Frequent in HIV/HCV Coinfection and in HCV
Genotype 2 and 3

Varun Jain'2, Diana Otero'2, Tatjana Gavrancic'2, Qing Liv'2,
Sonja Marcus®, Norbert Briu'2; 'Medical Program, James J.
Peters VA Medical Center, Bronx, NY; 2Dept. of Medicine, Icahn
School of Medicine at Mount Sinai, New York, NY: 3Research
Program, James J. Peters VA Medical Center, Bronx, NY

BACKGROUND: In acute hepatitis C virus (HCV) infection,
25-40% of patients clear the infection spontaneously through
immunological mechanisms. Spontaneous clearance of chronic
HCV infection without antiviral therapy has been described
only in rare case reports. The frequency of such clearance is
unknown as is the influence of HIV coinfection. METHODS:
The HCV Clinical Case Registry of a single tertiary care facility
was reviewed for all quantitative plasma HCV RNA levels mea-
sured from 1997 — 2015 (19 years). Patients with at least one
HCV RNA >3,000 IU/ml and no evidence of acute infection
were included as chronically infected. Cases of spontaneous
clearance were defined as at least one HCV RNA <43 1U/ml
or undetectable preceded by at least one HCV RNA >3,000
IU/mL with no antiviral therapy in the time interval between
measures. RESULTS: Among 3,018 chronically HCV-infected
patients, 13 (0.43%; 95% confidence interval, 0.23% -
0.74%) experienced spontaneous clearance. Five of the 13
patients were HIV/HCV-coinfected, all of them with suppressed
HIV RNA <400 copies/ml on antiretroviral therapy and a
median CD4+ cell count of 444/mm3 (range, 198 —708). No
patient was hepatitis B virus /HCV-coinfected (HBsAg+), three
had compensated cirrhosis, and one had a prior liver trans-
plantation with HCV recurrence. Among HIV/HCV-coinfected
patients, the frequency of spontaneous clearance was 1.07%
(5 of 469; 95% C.I., 0.35% — 2.47%), while in HCV-monoin-
fected patients, the rate was 0.31% (8 of 2,549; 95% C.1.,
0.14% - 0.62%). The risk ratio for spontaneous HCV clear-
ance in HIV/HCV coinfection over HCV monoinfection was
3.40 (95% C.l., 1.12 - 10.3, p=0.031). The rate of sponta-
neous clearance in chronic HCV genotype 1 (GT-1) infection
was 0.16% (95% C.1., 0.03% - 0.46%), for GT-2 it was 1.06%
(95% C.I., 0.13% - 3.79%), and for GT-3 it was 2.74% (95%
C.l., 0.33% - 9.6%). The risk ratio for GT-2 over GT-1 was 6.8
(95% C.I., 3.0 - 102.5, p=0.002), and for GT-3 over GT-1 it
was 17.4 (95% C.1., 3.0 - 102.5, p=0.002). CONCLUSION:
Spontaneous clearance of chronic HCV infection without antivi-
ral therapy is rare and occurs in about 0.4% of patients. Clear-
ance is significantly more common in HIV/HCV-coinfected than
in HCV-monoinfected patients and in GT-2 and GT-3 patients
compared to GT-1.
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Project ITTREAT (Integrated Community Based Test -
Stage-Treat) HCV Service for People who Inject Drugs
(PWID)

Margaret O’Sullivan?, Hugh Williams®, Anna-Marie Jones?, Sumita
Verma'-2; 'Brighton and Sussex Medical School, Brighton, United
Kingdom; 2Gastroenterology and Hepatology, Brighton and Sus-
sex University Hospital, Brighton, United Kingdom; S3Psychiatry,
Surrey and Borders Partnership Trust, Brighton, United Kingdom;
4Susssex Partnership NHS Trust, Brighton, United Kingdom

Objective/aims: Majority (90%) of HCV positive individuals
in England are people who inject drugs (PWID) with poor
engagement with health services. Our on going study assesses
feasibility of non-invasive detection, staging and treatment of
HCV. related chronic liver disease in the community. Methods:
Four-year prospective study (Dec 2013-Nov 2017) conducted
at a large substance misuse service in SE England. Individ-
vals offered dry blood spot testing (DBST), mobile transient
elastography (TE), HCV treatment (including DAA) and qual-
itative interviews with recent addition of patient reported out-
comes (SF-12v2, SFLDQOL) and health economics (EQ-5D-51).
Results: To date, 391 individuals recruited, 81% males with
mean age of 40.0 yrs. (sd 9.8). There was high prevalence of
injecting drug use (IDU) [274 (70%)], alcohol use [336 (86%)]
and psychiatric illness [174 (45%)]. Uptake of DBST was 49%
(n=190); prior testing being the main reason for declining.
Prevalence of positive serological markers/PCR were: HBcAb
20% (n=71), HCV antibody 53% (n=200), HCV PCR 82%
(163/200); genotypes 1=71 (44%) and 3= 79 (48%). On
logistic regression, independent predictors of a positive HCV
serology were if ever injected (OR 8.5, 95% Cl 4.2-17.4); pos-
itive HBcAb (OR 3.5 95% Cl 1.9-6.6) and a psychiatric diag-
nosis (OR 2.1, 95% Cl 1.3-3.5). Of those with a positive HCV
PCR (n=163), 132 (81%) underwent TE [mean LSM kPa 9.9
(sd 10.3), 59 (36%) having LSM > 7.5 kPa, 32 (20%) having
cirrhosis (LSM >12 kPa). There was a significant association
between a positive HCV serology and LSM >7.5 kPa: 72% of
those with LSM<7.5 were positive compared to 98% with LSM
> 7.5 (p<0.001). None had had prior HCV treatment. For-
ty-eight (29%) were not treatment candidates (chaotic lifestyle).
Of the remaining (n=115), 50 commenced treatment. Char-
acteristics of treated cohort were: age 45 yrs. (sd 10.2), 92%
male, > 80% having substance/alcohol use, 86% undergoing
TE, genotypes (1 = 41%, 3= (55%), treatment received: INF/
RBV 32%, INF+DAA=38% and DAA 30% and treatment out-
comes were: 35 (70%) SVR/EOTR, nine (18%) on-going treat-
ment, six (12%) NR (included four RR). Twenty- two have had
pre-treatment questionnaires done. Conclusions: Prevalence of
positive HCV serological markers remain high in PWID, which
might explain the almost 40% prevalence of significant hepatic
fibrosis. Compliance in this difficult to engage cohort was ~
90% with HCV treatment outcomes comparable to secondary
care. Our on going prospective study endorses the success of
this novel, easy to replicate “one-stop” community based HCV
treatment model with onsite mobile TE.
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Role of primary T cell immunodeficiency and Hepatitis B
on spontaneous clearance of Hepatitis C

Nazrul Islam’ 2, Mel Krajden?3, Mark Gilbert?#, Paul Gustafson?,
Mark Tyndall'?, Naveed Z. Janjua'-?; 'School of Population and
Public Health, University of British Columbia, Vancouver, BC, Can-
ada; ?British Columbia Centre for Disease Control, Vancouver,
BC, Canada; 3Department of Pathology and Laboratory Medicine,
University of British Columbia, Vancouver, BC, Canada; #Ontario
HIV Treatment Network, Toronto, ON, Canada; °Department of
Statistics, University of British Columbia, Vancouver, BC, Canada

Background: T-cell host immune response against hepatitis
C virus (HCV) has been suggested to play important role in
determining HCV outcomes which has not been examined in
population-based cohort studies. Concurrent hepatitis B (HBV)
infection has been found a significant predictor of spontaneous
clearance of HCV in high-risk population. This study examined
the effect of these two along with other factors on the sponto-
neous clearance of HCV in a population-based cohort in British
Columbia, Canada. Methods: The BC Hepatitis Testers Cohort
(BCHTC) includes all individual tested for HCV between 1990
and 2013 linked with data on their medical visits, hospitaliza-
tions, and prescription drugs. HCV positive individuals with
at least one valid HCV PCR test on or after HCV diagnosis
(n=46,783) were included in this study. To examine factors
associated with the spontaneous clearance of HCV, we fitted
multivariable logistic regression on the full sample, and Cox
proportional hazard model on the seroconverters i.e. HCV
negative individuals who subsequently became HCV positive
(n=6,238). Results: Spontaneous clearance was observed in
25.1% (n=11,737) of those tested for HCV. After adjusting
for potential confounders, the odds of spontaneous clearance
of HCV was lower in people with pre-existing primary T-cell
immunodeficiency (adjusted odds ratio [aOR]: 0.55, 95%
Cl: 0.32-0.94), and higher in females (aOR: 1.61, 95% ClI:
1.54-1.68), in those with pre-existing HBV (aOR: 2.26, 95%
Cl: 1.89-2.71), and in HCV infections with genotype-3 (aOR:
2.23, 95% Cl: 1.74-2.86, compared to genotype-1). Con-
clusion: Spontaneous clearance was lower for people with
primary T-cell immunodeficiency while it was higher among
females, those with pre-existing HBV, and HCV infections with
genotype-3.
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Heﬁaﬁﬁs C virus exposure, infection and associated risk
behaviours in two maximum-security prisons in New
South Wales, Australia

Behzad Hajarizadeh!, Jason Grebely!, Marianne Byrne!, Philippa
Marks!, Tony Butler!, Janaki Amin', Peter Vickerman?, Natasha K.
Martin?:3, John G. McHutchison4, Diana M. Brainard4, Carla Tre-
loar®, Andrew R. Lloyd!, Gregory Dore!; 'Kirby Institute, UNSW
Australia (University of New South Wales), Sydney, NSW, Aus-
tralia; 2School of Social and Community Medicine, University of
Bristol, Bristol, United Kingdom; 3Division of Global Public Health,
University of California San Diego, San Diego, CA; “Gilead Sci-
ences, Inc, Foster City, CA; °Centre for Social Research in Health,
UNSW Australia (University of New South Wales), Sydney, NSW,
Australia

Background: The Surveillance and Treatment of Prisoners with
hepatitis C (SToP-C) study is evaluating the impact of rapid

4 Denotes AASLD Presidential Poster of Distinction



386A AASLD ABSTRACTS

scale-up of interferon-free HCV therapy on HCV transmission in
prisons in New South Wales, Australia. This analysis character-
ises HCV epidemiology and risk behaviours among prisoners
in two maximum-security prisons in SToP-C study. Methods:
Data for this analysis includes prisoners enrolled from two
maximum-security prisons between October 2014 and March
2016. All prisoners over the age of 18 were eligible to par-
ticipate. At enrolment, participants received testing for HCV
antibodies/RNA and completed a detailed survey, including
injecting behaviours. Injecting behaviours by HCV infection/
exposure status were evaluated. Results: In March 2016, 393
prisoners were enrolled (Prison A: n=308; Prison B: n=85). The
median age was 34 years (Q1-Q3: 27, 44). The median dura-
tion of stay at the current prison at the time of enrolment was
2 years (Q1-Q3: 0.9, 5). Overall, 54% (n=213) were HCV
antibody negative (Ab-), 18% (n=69) were HCV antibody pos-
itive/HCV RNA negative (Ab+/RNA-; including 19 with self-re-
ported previous HCV treatment), and 28% (n=111) were HCV
RNA positive (RNA+). Injecting illicit drugs during the current
imprisonment was reported in 78% (83/111) of those RNA+,
and 67% (46/69) of those Ab+/RNA-, compared with 11%
(24/213) of those Ab- (P<0.001). Injecting in the previous
month was reported by 49% (54/111) of those RNA+, and
32% (22/69) of those Ab+/RNA-, compared with 4% (8/213)
of those Ab- (P<0.001). Among those injecting in the previous
month, 86% (n=72) reported sharing injecting equipment. Con-
clusion: A high proportion of prisoners with HCV infection from
maximum-security prisons reporfed injecting risk behaviours.
Among prisoners at risk of HCV, those with previous HCV
exposure and clearance were more likely to report high risk
injecting than those with no previous exposure, suggesting the
risk for re-infection and the need for increased prevention activ-
ities. Surveillance of HCV incidence should focus on detecting
both HCV re-infection and primary infection.
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Divergency of liver and spleen stiffness dynamics 24
weeks after end of interferon-free treatment in patients
with hepatitis C virus (HCV)-associated cirrhosis and
sustained virologic response

Viola Knop!, Daniel Hoppe', Tania M. Welzel', Johannes Vermeh-
ren!, Eva Herrmann?, Annika Vermehren'!, Mireen Friedrich-Rust!,
Christoph Sarrazin'!, Stefan Zeuzem!, Martin W. Welker!; 'Uni-
versitdtsklinik Frankfurt, Frankfurt, Germany; 2Institut fir Biostatistik
und mathematische Modellierung, Goethe-Universitét, Frankfurt,
Germany

Background Regression of cirrhosis and portal hypertension
(PT) is @ major goal in treatment of patients with hepatitis C
virus (HCV) associated cirrhosis. Improvement of Child-Pugh-
Turcotte (CPT)- and model of end stage liver disease (MELD)-
scores were consistently observed in current trials investigating
direct antiviral agents (DAA)-based treatment in HCV associ-
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ated cirrhosis. However, persistence of PT has been reported
despite sustained virologic response (SVR) and improvement in
CTP/MELD-score. In the current study, we prospectively eval-
vated dynamics of liver and spleen stiffness in patients with
HCV associated cirrhosis and SVR after DAA-based antiviral
treatment. Methods A total of 54 patients (69% male) with HCV
associated cirrhosis and SVR after DAA-based antiviral treat-
ment were included. Liver and spleen stiffness was assessed
at baseline (BL), end of treatment (EOT), and 24 weeks after
EOT (FU24) by transient elastography of the liver (L-TE) as well
as acoustic radiation force impulse (ARFI) of the liver (L-ARFI)
and spleen (S-ARFI). Biochemical, virological and clinical data
were obtained in parallel. Results There was a significant
reduction of liver stiffness between BL [median (range), 32.5
(9.1-75) kPa] and EOT [median (range), 21.3 (6.7-73.5) kPq;
p<0.0001) as well as between BL and FU24 [median (range),
21.2 (5.4-70) kPa; p<0001)] by LTE. Liver stiffness assessed
by L-ARFI significantly decreased between BL [median (range),
2.7 (1.2-4.1) m/s] and FU24 [median (range), 2.4 (1.2-3.9)
m/s; p=0.002), while spleen stiffness assessed by S-ARFI did
not decrease significantly between B, EOT and FU24. Improve-
ment of liver stiffness was more pronounced between BL and
EOT than between EOT and FU24. In addition, a significant
improvement of MELD-score between BL [median (range), 9
(6-17)] and FU24 [median (range), 8 (6-18)] was observed
(p=0.01)]. Conclusion Liver, but not spleen elastography
improved significantly in patients with HCV associated cirrho-
sis and SVR after DAA-based antiviral therapy. As this effect
was mainly associated with the first 12-24 weeks of treatment,
it must be discussed to which amount improvement of liver stiff-
ness was associated with decrease of hepatic necroinflamma-
tion or regression of fibrosis and portal hypertension. Studies
investigating only dynamics of CTP- and MELD-score or liver
stiffness may overestimate the degree of putative regression of
cirrhosis.
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Chronic Hepadtitis C Virus Infection Increases Risk of Car-
diovascular Disease and Chronic Kidney Disease in the
United States

Haesuk Park!, Wei Wang!, Chao Chen', David R. Nelson?3;
!College of Pharmacy, University of Florida, Gainesville, FL; 2Col-
lege of Medicine, University of Florida, Gainesville, FL; 3Clinical
and Translational Science Institute (CTSI), University of Florida,
Gainesville, FL

Background: Hepatitis C Virus (HCV) infection is a major cause
of chronic liver disease and associated with several extra-he-
patic manifestations. Several studies have demonstrated signif-
icant associations among HCV infection and insulin resistance,
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chronic kidney disease (CKD), and cardiovascular diseases
(CVD). Conducted in Taiwan, it is unclear whether the results
of these studies apply to US population given differences in
prevailing genotype, level of comorbidities, and observed dif-
ferences in the natural history of HCV. Obijective: To assess the
risk of CKD and CVD associated with chronic HCV infection
in the U.S. Methods: A retrospective cohort analysis of the
Truven Health MarketScan Database (2008 - 2014) was con-
ducted. Patients aged >=18 years with newly diagnosed HCV
infection (ICD-9: 070.44, 070.54, V02.62, 070.70, 070.71)
were identified (HCV cohort). Outcomes included the incidence
of CKD and CVD (coronary heart disease, cerebrovascular
disease, peripheral arterial disease or congestive heart fail-
ure). Patients were excluded if they had experienced an out-
come during 1 year prior fo the first diagnosis of HCV. We
matched the HCV cohort 1:3 with patients without HCV infec-
tion (non-HCV cohort) using propensity score matching. Fol-
low-up continued until each study outcome, end of enrollment,
or 31 December 2014, whichever comes first. We used Cox
proportional hazards models to compare the risk of developing
CKD and CVD between HCV and non-HCV cohorts. Additional
covariates adjusted in the model included alcohol/drug abuse
disorders, HIV/AIDS, disease-modifying medications, hepati-
tis B virus, cirrhosis, and so on. Results: The mean follow-up
time was 1.96 - 2.24 years. The overall incidence rates of
CKD were 114 and 43 per 10,000 person-years in the HCV
(72213 patients) and the non-HCV cohorts (216639 patients),
respectively. The overall incidence rates of CVD were 55 and
29 per 10,000 person-years in the HCV (59212 patients) and
the non-HCV cohorts (177637 patients), respectively. In multi-
variate adjusted models, HCV infection was associated with
2.2 fold higher incidence of CKD (hazard ratio (HR): 2.22;
95% confidence interval (Cl): 2.01-2.38) and an almost two
fold higher incidence of CVD (HR:1.91; 95% Cl:1.85-1.97).
Conclusions: The analysis of a large US administrative claim
database suggests that patients with HCV infection are at
greater risk of developing CKD and CVD than individuals with-
out HCV infection. Future studies are needed to investigate
whether sustained virologic response to all-oral direct-acting
antivirals alters the risk for development and/or progression of
renal disease and cardiovascular outcomes.
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Hepatitis B and C prevalence and epidemiology among
women in Spain

Jose Antonio Munoz-Gamez'2, Javier Salmeron'-3, Angeles
Ruiz-Extremera’-3; 'Hospital Universitario San Cecilio e ibs.
GRANADA, Complejo Hospitales Universitarios de Granada,
Granada, Spain; 2ibs. GRANADA, Instituto de Investigacién Bio-
sanitaria de Granada, Granada, Spain; 3CIBERehd, Ciber de
Enfermedades Hepaticas y Digestivas, Granada, Spain

Background: Hepatitis C and B virus infections are highly prev-
alent worldwide and the main causes of liver disease both in
children and in adults. The vertical transmission of HCV is a
major route of HCV infection in children (>90%). In Spain,
there has been a marked increase in the immigrant population
in recent years and this may have changed the prevalence of
HCV and HBV in pregnancy. The objective is to determine the
prevalence and epidemiology of HCV and HBV in pregnant
women in Spain. Methods: A prospective cohort study was
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conducted at 10 National Spanish Hospitals. 25,000 women
(18-42 years old), followed up in these Centers from January till
October 2015, were enrolled. Prevalence of HCV (anti-HCV+)
and HBV (HBsAg+) was determined in this cohort and in a
sub-group of pregnant mothers. Moreover, we studied the epi-
demiology of the HBV/HCV infection among pregnant moth-
ers. Results: Overall HBV prevalence was 0.57% (0.55-0.77;
25,289 women) and for HCV was 0.66% (0.55-0.77; 21,379
women). The prevalence of these viral hepatitis was higher
among women over 25 years of age. However, the prevalence
for HBV and HCV differ significantly between both groups
(HBV and HCV prevalence in pregnant women: 0.42% and
0.21% respectively vs the prevalence of these viral hepatitis
among women in fertile age: 0.99% and 0.80% respectively;
p<0,05). Co-infection data were: HBV/HCV: 0.036%, HBV/
HIV: 0.04% and HCV/HIV: 0.08%. Caucasian and Chinese
population were predominant in HBV prevalence whereas Cau-
casian, Latin and Gypsy population were in HCV. In relation
to the country of origin, the VHB infected women were from:
Spain (65%) and Eastern Europe (28%), and the HCV women
were form: Spain (36%), Asia (25%, mainly China), Eastern
Europe (16%), Africa (12%) and the South America (11%). The
main risk factors for HBV infections were: vertical transmission
(50%), presence of tattoo (18%) and personal antecedents
of surgery (10%). However, for HCV infections were: the use
of parenteral drugs, (56%), surgery (25%), tattoo (18%) and
personal antecedents of transfusion (15%). Conclusions: An
important percentage of women infected with these viruses are
immigrant population. The difference in HBV/HCV prevalence
between pregnant and fertile age women may be due to: 1)
the fertile age group had a high number of women with high
risk to infection and 2) in relation to the HCV prevalence, HCV
screening in Spain is not universal during the gestation and
therefore it is performance mainly on high-risk women. The
women over 25 years of age have an increased risk to viral
hepatitis infection due to lack of prophylactic cares for HBV
and to lack of HCV blood screening until 1990.
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Hepatitis C SVR is not affected by the metabolic syn-
drome or diabetes in patients treated at a single VA
hospital clinic

Jihane Benhammou', Christine Y. Yu!, Jenna K. Kawamoto?, Vivek
Dixit?, Neville Pimstone?, Alan J. Sheinbaum?, Joseph R. Pisegna?;
1UCLA, Santa Monica, CA; 2VA Greater Los Angeles, Los Angeles,
CA

Background: Hepatitis C virus (HCV) infection is one of the
main causes of chronic liver disease worldwide. Metabolic
Syndrome (MS) is highly prevalent within the VA patient pop-
ulation and represents a heterogeneous group of patient with
the potential for a genetic basis, especially in certain ethnic
patient populations. The increasing prevalence of this disorder
can increase the likelihood for the progression to fibrosis, cir-
rhosis and hepatocellular carcinoma. The risk of progression
from chronic HCV infection to cirrhosis is highly variable, and
many factors such as components of the MS are believed to
accelerate disease progression and impact the likelihood of
sustained virological response (SVR). MS has been thought to
decrease the efficacy of antiviral therapies for chronic hepatitis
C. Newer hepatitis C treatment regimens are being used within
the VA healthcare system and could affect HCV outcome in
patients with MS. Aim: To evaluate if the presence of meta-
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bolic syndrome could overcome HCV treatment resistance in
the era of directacting antivirals (DAA). Methods: All patients
undergoing HCV antiviral therapy with direct-acting antivirals
from 2014-2016 were pooled for this analysis which was per-
formed at the VA Greater Los Angeles HCS. We analyzed the
SVR in a cohort of 1205 veterans with HCV with or without
DM?2, dyslipidemia, and hypertension as identified by ICD-9
code or if the patients were currently on therapy. Results: SVR
results in HCV treated patients with DM2, dyslipidemia and
hypertension. Total number of DAA treated patients was 1205.
Conclusion: These data suggest that the presence of metabolic
syndrome does not adversely impact the antiviral treatment
responses with the newer anti-viral drugs. The importance of
attaining SVR and reversal of progression of fibrosis remains
to be evaluated.

SVR 4 or 12
DM2+ 58 163
DM2- 56 516
DM2+, dyslipidemia 59 129
DM2-, dyslipidemia 58.5 217
DM2+, dyslipidemia, HTN 58 117
DM2+, dyslipidemia, HTN 59 168
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Prevalence of Hepaititis E Virus Infection in HCV and
HCV/HIV Coinfected Patients

Kenneth E. Sherman!, Susan D. Rouster!, Mohamed Tarek M.
Shata!, Norah Terraul?, Jason Blackard’, Shyam Kottilil®; 'Depart-
ment of Medicine, University of Cincinnati, Cincinnati, OH; 2Uni-
versity of California- San Francisco, San Francisco, CA; Institute of
Human Virology, University of Maryland, Baltimore, MD

Background: Hepatitis E virus (HEV) is an endemic, primarily
zoonotic infection in the U.S. and Western Europe. Recent data
from NHANES suggests that approximately 11% of the popula-
tion has been exposed as evidenced by serologic testing. Some
series have described higher rates of infection in those with
HCV and/or HIV. We sought to evaluate the cross-sectional
prevalence of HEV in a large cohort of HCV and HCV/HIV
coinfected patients. Methods: Serum samples were obtained
from the HCVRES and HEPPRO Cohorts. These longitudinal
cohorts were developed from HCV mono-infected and HCV/
HIV coinfected persons seeking care at clinical facilities in the
District of Columbia and surrounding environs. Samples col-
lected at or near the baseline enrollment period were evaluated.
HEV IgG was evaluated using a sensitive ELISA assay (Wan-
tai, Beijing, China), and the test was performed according to
the manufacturer’s instructions. Positives were confirmed by
repeat duplicate testing as recommended by the manufacturer.
Parametric and non-parametric testing was performed using
Statistix 10.0. Results: 355 individuals — including 184 HCV
mono-infected and 171 HCV/HIV co-infected — were tested
for anti-HEV IgG. The mean age was 56 years (range 21-82
years), 76% were male, and 78% were black. The median
CD4 was 711 cells/mm?3 (range 62-2328 cell/mm3) and was
lower in HIV+ (mean= 595) vs HIV- enrollees (mean=983).
Overall, anti-HEV IgG was detected and confirmed in 18.6%.
The proportions of confirmed cases were statistically similar
regardless of HIV status (21.1% HCV vs 16.4% HCV/HIV, p
= n.s.). Anti-HEV prevalence was not affected by sex, race,
or ethnicity in univariate analysis. HEV IgG was significantly
more common in older (>60) vs. younger (<60) participants (p
= 0.0097). There was a modest inverse correlation between
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CD4 count and HEV IgG OD/Cutoff ratio (r = -0.32), and
subjects with CD4<200 (AIDS definition) had HEV IgG OD/
Cutoff ratios significantly lower (mean 5.6) than those with
higher CD4 counts (mean=11.9) among anti-HEV IgG positive
persons (p = 0.019). Conclusion: HEV exposure is higher in
those with HCV and/or HIV than has been reported in general
population surveys. Older HCV mono-infected and HCV/HIV
co-infected persons are more likely to be exposed. However,
HCV/HIV co-infected patients with low CD4 have less robust
immune response as evidenced by lower antibody titers. We
speculate that this may lead to increased proportions of false
negative results in this subgroup. Further evaluation of qualita-
tive profiling of antibodies to HEV including determination of
binding avidity are indicated.
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An outbreak of Acute Hepatitis C (AHC) transmitted by
IV injection during computerized tomography (CT)

Orlev Levy-Nissenbaum!, Eyal Shteyer?, Inna Gafanovich?,

Dana G. WolP, Heftziba Ivgi4, llana Dery?, Rima Barsuk3, Dan-
iela Armoni?, Michal C. Eliav?, Yizhak Skorochod?, Gabriel S.
Breuver?, Ran Tur-Kaspa®, Yonit Wiener-Wellé, Scott Cotler”, Harel
Dahari’, Yoav Lurie?; 'life sceinces, Seminar Hakibutzim College
Israel, Ramat Aviv, Israel; 2Liver Unit, Shaare Zedek Medical Cen-
ter, Jerusalem, Israel; 3Clinical Virology Unit, Hadassah Hebrew
University Medical Center, Jerusalem, Israel; 4lmmunology Unit,
Shaare Zedek Medical Center, Jerusalem, Israel; *Bar-llan Uni-
versity School of Medicine, Liver Institute Rabin Medical Center,
Bar-llan, Israel; SInfectious disease Unit, Shaare Zedek Medical
Center, Jerusalem, Israel; ”The Program for Experimental and Theo-
retical Modeling, Division of Hepatology, Department of Medicine,
Loyola University Medical Center, Maywood, IL

Background: The incidence of acute hepatitis C (AHC) is declin-
ing worldwide. However, almost 30 years after the identifica-
tion of the hepatitis C virus (HCV), new cases still occur. Since
acute HCV infection is generally asymptomatic, it is seldom
diagnosed. Thus, the specific mode of transmission, number of
patients exposed, source of infection as well as the clinical and
laboratory course of a given case can rarely be ascertained in
real time. We describe an outbreak of AHC wherein all these
parameters are known. Case reports: Three patients presented
to our medical center with new onset jaundice between April
25th and May 9th 2016 (Table 1). AHC was diagnosed, and
a review of the patient’s histories identified a common potential
source of exposure. All had CT scanning with IV contrast in
one community imaging center on March 17th 2016. The last
patient to undergo a CT at that center on March 1éth was a
known chronic hepatitis C patient. Health authorities were noti-
fied, and patients were summoned for testing. All 12 who had
a CT with contrast on that day, were found to be positive for
HCV RNA. Seven out of the 12 are treated in our medical cen-
ter and described here (Table 1). Patients 1-4 were followed-up
closely and their viral load declined significantly without antivi-
ral treatment Patient number 5 is undergoing workup for a lung
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mass and deferred treatment. Patients 6 and 7 are treated with
DAA because of patient’s preference, and non declining viral
load, respectively. Conclusions: latrogenic acute hepatitis C still
occurs due to a combination of technical [e.g., multi-dose vials]
and human factors.Given that AHC rarely leads to fulminant
hepatic failure, knowing the exact date of infection and close
monitoring of the viral load presented a unique opportunity to
follow the patients and their viral load closely. In anticipation
of spontaneous viral clearance, treatment should be offered
only when viral load does not decline. Thus, every effort should
be made to ascertain the date of infection and to contact all
patients potentially exposed. We aim to quantitate the clinical
observation that more severe AHC leads to a greater chance
of spontaneous recovery.

Table 1: Clinical data of the seven AHC patients treated at SZMC

HCV RNA | Last HCV B%'(';zll"“ Bilirubin A&;
Patient Days post HCV| levels at RNA s Total -
© _|Genotype . . | Admission levels [Treatment
Age |exposure Ab | diagnosis Levels Max levels|
[IU/mI] | [1U/ml] levels 1oy | X
[mg/dL] it ULN]
1 31 39 1b + | 3,749,887 84 16.2 24.1 32.69
P 80 49 1b + 283,904 47 135 245 42.49
B 16 53 1b + | 2,629,902 133 4.2 55 43.25
W 25 53 1b + | 8,230152 <30. 1.3 1.8 23.28
borderline
5 72 | 53 [NPUowl T 66 | 320 06 06 | 307
viral load)
75 54 1b - | 7,414,650 1,408 1.0 1.7 21.80 +
771 54 1b - 817,310 235 0.6 1.5 14.80 +
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Hepatitis C Infection and Intrahepatic Cholestasis of
Pregnancy: A Systematic Review and Meta-analysis

Karn Wijarnpreecha', Charat Thongprayoon!, Sikarin Upala'-?,
Anawin Sanguankeo!-2, Patompong Ungprasert®, Wisit Cheungp-
asitporn’; Tinternal Medicine, Bassett Medical Center and Colum-
bia University College of Physicians and Surgeons, Cooperstown,
NY; 2Department of Preventive and Social Medicine, Faculty of
Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand;
3Department of Internal Medicine, Mayo Clinic, Rochester, MN

Background/Objectives: Hepatitis C virus (HCV) infection is
a major cause of cirrhosis worldwide. Several studies have
linked HCV infection to a higher risk of developing intrahepatic
cholestasis of pregnancy (ICP), but the results were inconsis-
tent. This meta-analysis was conducted with the aim to assess
the associations between ICP and HCV infection before and
after the diagnosis of ICP. Methods: This study consists of two
meta-analyses. A literature search was performed using MED-
LINE and EMBASE from inception to January 2016. The first
study included observational studies that reported relative risks,
odds ratios, or hazard ratios of the associations between HCV
infection and risk of ICP. The second analysis included studies
comparing the risk of later HCV infection in ICP patients with
those without ICP. Pooled risk ratios (RR) and 95% confidence
intervals (Cl) were calculated using a random-effect, generic
inverse variance method. Results: Three studies were included
in the first analysis. The pooled RR of ICP in HCV-infected
pregnant women compared to non-HCV pregnant women
was 20.40 (95% Cl, 9.39-44.33, 12 =55%). Two studies were
included in the second analysis. The pooled RR of later HCV
infection among ICP patients compared to non-ICP patients
was 4.08 (95% Cl, 3.13-5.31, 12=0%). Conclusions: Our study
demonstrated an increased risk of ICP among HCV-infected
pregnant women and also increased risk of later HCV infection
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among ICP patients. Physicians should be aware of this associ-
ation, and we strongly suggest testing for hepatitis C in women
with signs of ICP.

Forest plot of the included studies of the associations between
hepatitis C infection and risk of intrahepatic cholestasis of preg-
nancy (Top).

Forest plot of the included studies of the associations between
intrahepatic cholestasis of pregnancy and risk of later hepatitis C
infection (Below).
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Locatelli et al 3.109061 0.383693 39.5% 22.40 [10.56, 47.52] —a—
Paternoster et al 3.505257 0.357134 41.5% 33.29[16.53, 67.04] -
Total (95% CI) 100.0%  20.40 [9.39, 44.33] B g
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Estimation of liver fibrosis by the use of non-commercial
serum scores in comparison to transient elastography in
HCV patients receiving direct acting antiviral treatment
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Mauss?, Rainer Giinther®, Holger HinrichsenS, Dietrich Hueppe’,
Heike Pfeiffer-Vornkahlé, Karl-Georg Simon®, Thomas Berg'®,
Michael P. Manns'!, Mireen Friedrich-Rust'?, German Hepati-
tis C-Registry!3; 'Gastro Study Center Berlin, Berlin, Germany;
2ifi-institute for interdisciplinary medicine, Hamburg, Germany;
3University Hospital of Wiirzburg, Wiirzburg, Germany; “Cen-
ter for HIV and Hepatogastroenterology, Duesseldorf, Germany;
SUniversitdtsklinikum Schleswig-Holstein (UKSH), Campus Kiel,
Kiel, Germany; Sleberstudienzentrum Kiel GbR, Kiel, Germany;
7Center of Gastroenterology, Herne, Germany; 8e.factum GmbH,
Butzbach, Germany; “MVZ Dr. Eisenbach Dr.Simon Dr.Schwarz
GbR, Leverkusen, Germany; °Department of Hepatology, Uni-
versity Hospital Leipzig, Leipzig, Germany; ''Gastroenterology,
Hepatology and Endocrinology, Hannover Medical School, Han-
nover, Germany; '?Department of Internal Medicine I, J. W.Goethe
University Hospital, Frankfurt, Germany; '3leberstiftungs-GmbH
Deutschland, Hannover, Germany

Introduction: Treatment decision making with direct acting
antivirals (DAA) in patients with chronic hepatitis C (CHC) is
mainly based on baseline HCV RNA concentration, the HCV
genotype and the presence or absence of liver cirrhosis.
Since estimation of liver fibrosis by histology results has low
acceptance, transient elastography (TE) and serum scores are
often used in addition to clinical findings. Here, we assessed
the diagnostic accuracy of a panel of non-commercial serum
scores in comparison to TE. Methods: The DHCR (Deutsches
Hepatitis C-Register, German Hepatitis C-Registry) is a national
multicenter real-world cohort including approx. 9,300 patients.
Patients are treated at the discretion of the physician. Data are
collected by a web-based system. Data quality is analyzed by
plausibility checks and on site monitoring. This data analysis
is based on 6,034 patients who were observed for at least
40 weeks after initiation of antiviral treatment. Valid data on
TE were available for 1,742 patients. In those patients, the
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non-commercial serum sores APRI score and FORNS index
were calculated and the diagnostic accuracy was compared
to FS results. Results: As estimated by TE, 625 (35.9%) patients
had no significant fibrosis (SF) (<7,1kPa), 530 (30.4%)
patients had SF (>7.1kPa) and 587 (33.7%) patients had liver
cirrhosis (>12.5kPa). Patients with liver cirrhosis were more
frequently men, were older, had a higher BMI, had a lon-
ger estimated duration of disease and were more likely treat-
ment-experienced. SVR rates following different DAA regimens
with or without ribavirin for 8 — 24 weeks were 98.2%, 96.8%,
and 92.4% for patients with no SF, SF, and cirrhosis, respec-
tively. For discrimination of SF, AUROCS were: 0.791 (APRI
score), 0.840 (FORNS index). For discrimination of cirrhosis,
AUROC was 0.879 (APRI score). Conclusions: In our national
multicenter real world cohort, significant fibrosis and cirrhosis
were predicted with accuracy between 79-84% and 87% with
non-commercial serum scores as compared to FS results. Our
data support the use of serum scores when TE is not available
for accurate cirrhosis estimation. SVR rates in patients with
cirrhosis were numerically lower with current DAA regimens.
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Social disparities and co-evolution of HIV/HCV infec-
tions, mental disorders and substance use: the British
Columbia Hepatitis Testers Cohort (BC-HTC)

Zahid Butt’, Nabin Shrestha!, Margot E. Kuo?, Dionne Gesink?,
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Naveed Z. Janjua®!; 'School of Population and Public Health,
University of British Columbia, Vancouver, BC, Canada; 2Clinical
Prevention Services, BCCDC, Vancouver, BC, Canada; 3Epidemi-
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rey, BC, Canada; University of British Columbia, Vancouver, BC,
Canada

We examined the coevolution of HIV and HCV infections,
mental illnesses, substance use and disparities over time in
BC during 1990-2013 using the BC Hepatitis Testers Cohort
(BC-HTC). The BC-HTC includes ~1.5 million individuals tested
for HCV or HIV, or reported as a case of HCV, HIV, HBV, or
tuberculosis linked to administrative healthcare databases. We
classified individuals into HIV-/HCV-, HIV+/HCV-, HIV-/HCV+
seroconverters, HIV-/HCV+ prevalent, and HIV+/HCV+. Of
1.37 million eligible individuals, 4.1% were prevalent HCV
infection, 0.5% HIV-monoinfected, 0.3% HIV/HCV co-infected
and 0.5% were HCV seroconverters. Overall, HIV monoin-
fected individuals lived in urban areas (92%), had low injection
drug use (IDU, 4%), problem alcohol use (4%) and were mate-
rially more privileged than other groups. HIV/HCV co-infected
and HCV seroconverters were materially most deprived (14%,
12%), had higher IDU (34%, 53%), problem alcohol use (15%,
17%) and major mental illnesses (12%, 21%). HIV, HCV and
HIV/HCV co-infection began to increase in rural areas after
2004. Material deprivation, IDU and opioid substitution ther-
apy increased overtime among seroconverters. Multivariable
multinomial regression models mirrored descriptive trends.
Overtime, odds of IDU declined among HCV prevalent and
HIV monoinfected individuals but not in seroconverters. Decline
in odds of problem alcohol use were observed in serocon-
verters and coinfected individuals overtime (Figure 1). Results
could inform optimal alignment of prevention, care and support
services for HIV and HCV infected population within the context
of changing epidemiology, disparities and risk profiles of these
groups.
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Adjusted log odds ratios of risk factors for HIV/HCV groups by
time periods
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The Burden of Viral Hepatitis B and C Infection in the
United States Population

Aynur Unalp-Arida’, Constance E. Ruhl?; TNational Institute of Dia-
betes and Digestive and Kidney Diseases, Bethesda, MD; 2Social
& Scientific Systems, Inc., Silver Spring, MD

Chronic liver disease and cirrhosis was the 12 leading cause
of death in the U.S. in 2014. Viral hepatitis leads to significant
morbidity and mortality. We used national databases to update
estimates of the viral hepatitis burden in the U.S. Methods: The
National Ambulatory and Hospital Ambulatory Medical Care
Surveys, Nationwide Inpatient Sample, and Vital Statistics of
the U.S. databases were used to estimate medical care and
mortality with a primary or other diagnosis of viral hepatitis B
or C. Rates were age-adjusted and shown per 100,000 pop-
ulation for the most recent year available. Results: Hepatitis C
contributed to 1.8 million ambulatory visits, 606,000 hospital
discharges, and 20,000 deaths. Ambulatory visit and hospital
discharge rates were higher in middle compared with older
age, and among men and African Americans compared with
women and whites, respectively. Both rates increased signifi-
cantly from 1993 to 2013; however, greater availability of
treatment options might have contributed to this rise. Mortality
rates were higher in middle compared with older age, and
among men compared with women (7.2 vs. 2.8) and African
Americans compared with whites (7.8 vs. 4.7). The mortality
rate increased in the overall population by éfold from 1993
to 2014 (0.8 to 4.9) and in demographic subgroups (Figure).
Hepatitis B contributed to 462,000 ambulatory visits, 72,000
hospital discharges, and 2,000 deaths. Ambulatory visit and
hospital discharge rates were higher in middle compared with
older age, and along with mortality rates were higher among
men, African Americans, and non-Hispanics compared with
women, whites, and Hispanics, respectively. Both medical care
rates doubled from 1993 to 2013; in contrast, mortality rates
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declined by one third. Conclusions: The viral hepatitis burden
in the U.S. today primarily reflects that of hepatitis C and is
greater among men and African Americans.
Hepatitis C virus mortality, United States, 1993-2014
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Age and Region specific Prevalence of Hepatitis C Virus
in Ghana: A population-based Study

Stephanie Kliethermes'-?, Jason Gantenberg', Nallely Mora’,
Richard O. Phillips®, Ohene Opare-Sem?, Dorcas Owusu?, Jennifer
E. Layden'?; 'Public Health Sciences, Loyola University Chicago,
Maywood, IL; 2Department of Medicine, Stritch School of Medi-
cine, Maywood, IL; 3Kwame Nkrumah University of Science and
Technology, Kumasi, Ghana; 4KNUST, Kumasi, Ghana

Purpose: This population-based study sought to determine
age- and region-specific Hepatitis C Virus (HCV) estimates in
Ghana, where lack of available data and assessment has led
to uncertainty regarding the burden of disease. Methods: The
study sample consisted of 2985 individuals currently located
in the Ashanti region of Ghana. Study participants completed
a survey and an Oraquick rapid screen assay for HCV status.
Those with positive screening tests underwent confirmatory test-
ing with a CIA HCV antibody assay to confirm seropositivity.
Age, gender, and region of origin were identified for each par-
ticipant. Bayesian logistic regression was used to obtain odds
ratios for assessing risk of HCV and age- and region-specific
prevalence estimates. Median posterior estimates are reported
with 95% highest posterior density (HPD) credible intervals.
Results: The average age of participants was 31.3 (range:
3-103) years, and 70% of subjects were women. Children
under the age of 15 comprised 22% of the sample, and 59%
of individuals originated from the Ashanti region, 18% from
northern regions, and 23% from other regions of Ghana. Com-
pared to Ashanti-born subjects, the age-adjusted odds of HCV
infection were 15.6 (HPD: 2.7-38.0), 22.9 (HPD: 9.2-44.8),
and 18.6 (HPD: 5.3-39.4) higher for those originating from
the Northern, Upper West, and Upper East regions, respec-
tively. These odds corresponded to HCV prevalence estimates
of 4.3% (95% HPD: 1.1%-9.0%), 6.1% (HPD: 3.7%-9.1%),
and 5.0% (HPD: 2.0%-8.8%) in the Northern, Upper West,
and Upper East regions, compared to 0.3% in Ashanti. After
adjusting for region of origin, the lowest prevalence was in
the 0-14 (0.9%; HPD: 0.4%-1.5%) and 15-24 (0.4%; HPD:
0.1%-1.0%) age groups, respectively. Beginning at age 25,
region-adjusted prevalence increased to 1.9% (HPD: 0.8%—
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3.3%) and peaked at 3.3% (HPD: 1.0%-6.5%) among 55-64
year olds before declining to 1.9% (HPD: 0.3%-5.1%) in indi-
viduals 65 and older. A sub-analysis involving only subjects
originally from the northern regions (Northern, Upper West,
Upper East) suggested age-specific prevalence may be even
higher in the North, with prevalence estimates of 6.9% (HPD:
3.0%-11.6%) among 25-34 year olds and increasing to
12.6% (HPD: 4.5%-23.2%) among individuals 55-64 years
old. Conclusion: Significant age and regional differences
in HCV prevalence exist in Ghana, with higher prevalence
among individuals originating from the northern regions and
among individuals ages 25-64, with very few cases observed
among participants less than 25 years of age. Such findings
suggest either an age cohort effect or transmission exposures
that are low in childhood and increase with age.
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Association between Liver stiffness measurement and
serum Wisteria floribunda agglutinin-positive Mac-2

binding protein among Japanese patients with hepatitis
B, C cmfNAFl.D/NASH

Shinjiro Uchida, Kazumi Yamasaki, Kohei Hayashi, Yuki Kugi-
yama, Shigemune Bekki, Satoru Hashimoto, Akira Saeki, Shinya
Nagaoka, Seigo Abiru, Atsumasa Komori, Hiroshi Yatsuhashi;
National Hospital Organization, Nagasaki Medical Center,
Omura, Japan

Background As optimal management of chronic liver disease
depends on the degree of liver fibrosis, accurate, but non-in-
vasive evaluation of liver fibrosis is of importance. Though
liver stiffness measurement (LSM) using Fibroscan and serum
Wisteria floribunda agglutinin-positive Mac2 binding protein
(M2BPGi) were novel, noninvasive, and reliable technique to
assess the degree of liver fibrosis, trans-etiological compar-
ison between two parameters has not yet been available in
the literature. The aims of this study were to assess the cor-
relation between LSM and serum M2BPGi levels among Jap-
anese patients with hepatitis B, C and NAFLD. Methods A
total of 1,347 patients who underwent LSM between 2012
and 2015 at our hospital were reviewed. 224 patients whose
LSM value were invalid or failure were excluded. Among the
remaining 1123 patients, 782 patients (282 patients infected
with HBV, 450 patients infected with HCV, and 50 patients
with NAFLD) were enrolled in this study. Serum WFA(+)M2BP,
aspartate transaminase fo platelet ratio index (APRI), and fibro-
sis index to platelet ratio index (FIB4) were simultaneously
measured and calculated on the occasion of LCM. Results The
baseline characteristics of eligible patients were 393(50.3%)
male with a median age of 64.5 years. The median value of
LSM, M2BPGi, APRI, and FIB4 were 5.6 kPa (2.3- 75.0), 0.9
COl (0.1-21.0), 0.5 (0.1- 9.1}, and 2.1({0.2-23.9), respec-
tively. Positive correlations between LSM and M2BPGi level
(R2=0.46, p<0.001), APRI (R2=0.43, p<0.001), and FIB4
(R2=0.32, p<0.001) were observed; multiple linear regres-
sion analysis revealed M2BPGi level as the most significantly
associated factor (effect size=0.46, p<0.001). Correlation
coefficient between LSM and each fibrosis marker were as
follows, in ascending order; HBV (R2=0.16, p<0.01), NAFLD
(R2=0.46, p<0.01), and HCV (R2=0.53, p<0.001). The diag-
nostic performance of M2BPGi, APRI and FIB4 were evaluated
using receiving operating characteristic curve analysis; AUC of
M2BPGi, APRI and FIB4 were 0.83, 0.83, 0.78 in LSM level
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=7,0.89,0.88, 0.85 in LSM level =10, 0.89, 0.88, 0.85 LSM
level =13, respectively. The optimal cutoff values of M2BPGi
which best predicted LSM level =27 and 213 were 1.4 and 2.7,
respectively. The optimal cutoff values of M2BPGi which best
predicted LSM level =7 in distinct etiologies (HBV, NAFLD, and
HCV) were 0.9, 1.0 and 2.0, respectively. Conclusions LSM
values measured by Fibroscan were closely correlated with
serum M2BPGi levels, compared to either APRI or FIB4, espe-
cially in hepatitis C patients. Consideration of the etiology of
liver diseases is required with regard to the prediction of LSM
by M2BPGi cutoff values.

Disclosures:

Seigo Abiru - Grant/Research Support: CHUGAI PHARMACEUTICAL CO. LTD.

The following people have nothing to disclose: Shinjiro Uchida, Kazumi Yama-
saki, Kohei Hayashi, Yuki Kugiyama, Shigemune Bekki, Satoru Hashimoto, Akira
Saeki, Shinya Nagaoka, Atsumasa Komori, Hiroshi Yatsuhashi

796
Association of low-density lipoprotein cholesterol with
spontaneous clearance in HCV-infected patients

1,2

Karina Gonzalez-Aldaco'-2, Sonia Roman'-2, Nora A Fierro'-2,
Erika Martinez-Llopez'2, Rafael Torres-Valadez'2, Maria Elena
Trujillo-Trujillo!2, Arturo Panduro!-?; TUniversity of Guadalajara,
Jalisco, Mexico; 2Molecular Biology in Medicine, Civil Hospital of
Guadalajara, Guadalajara, Mexico

Background. Host, viral and environmental interactions play a
major role in the clinical outcomes of HCV infection. Sponta-
neous clearance (SC) may be associated with immunological
mechanisms, as well as genetic and metabolic factors related
with serum lipids. Therefore, Apolipoprotein E (ApoE) isoforms
inferacting with low-density lipoprotein cholesterol (LDL) could
alter the course of the disease. Aim. To analyze the anthropo-
metric, metabolic and lipid alterations of SC patients and the
association of ApoE alleles and LDL-c with SC. Methods. Totally,
299 treatment-naive, anti-HCV positive patients were included.
Patients were classified in chronic hepatitis (CH) (n=206) who
had at least two detectable viral loads (VL), and SC (n=93) after
two undetectable VL in the last 12 months. A clinical record
was elaborated for all participants. Body mass index (BMI) was
evaluated by electric bioimpedance (InBody 3.0). Biochemical
tests were accessed by dry chemistry assay. VL was determined
by COBAS® TagMan 48 HCV test. Liver damage was evalu-
ated by transitional elastography, and ApoE genotypes were
identified by TagMan Real-Time PCR. Results. No statistical
differences were detected in age, gender, and risk factors for
HCV infection between groups. However, BMI was higher in
SC than CH, predominating more CH patients with normal
weight than SC (36.6% vs. 19.5% p=0.007). Total cholesterol
(CHol) and hypercholesterolemia (>200 mg/dl) was higher in
SC than CH patients (184.1 + 43.3 mg/dL vs. 148.1 + 43.3
mg/dL, p<0.001 and 32.6% vs. 9.8% p<0.001, respectively).
No significant differences were detected in insulin resistance
and type 2 diabetes between SC and CH groups (55.4% vs.
43.5% p=0.072; 14.1% vs. 7.8% p=0.183, respectively).
Liver damage was detected (37.5%,18/48) in SC patients
despite the low levels of ALT and AST (below 50 IU/ml each).
The ApoE e4 allele frequency was significantly higher in the
SC patients compared to CH group (p=0.042). Also, in the
e4 allele subgroup, total CHol and LDL-c values were higher in
patients with SC compared to CH patients (193 + 42 mg/dL
and 125.2 + 35.9 mg/dL vs. 160.5 = 45 mg/dL and 101.9
+ 42.4 mg/dL, respectively). LDLc, e4 allele and BMI were
associated with SC (OR=0.20, 95% Cl 0.10-0.41, p<0.001;
OR=0.55, 95% Cl 0.313-0.987, p=0.042; OR=0.37, 95% ClI
0.18-0.76, p=0.007), whereas ALT was associated as a risk
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factor for CH (OR=5.67, 95% Cl 2.69-11.97, p>0.001). Con-
clusions. LDLc, e4 allele, and BMI were independent factors
for SC. Cholesterol and LDL-c levels modulated by genetics or
dietary factors may influence the natural history and long-term
outcome of HCV infection.
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Higher liver volume is a non-invasive indicator of
hepatic reserve in cirrhotic patients with HCV infection

Roberta K. Sefcik!, Jasnit Makkar?, Joshua Hartman3, Kian
Bichoupan?, James F. Crismale®, Neal M. Patel®, Sweta Chek-
uri3, Sara C. lewis?, Bachir Taouli?2, Thomas Schiano®, Andrea
D. Branch?; 'Department of Medical Education, Icahn School of
Medicine at Mount Sinai, New York, NY; 2Department of Radiol-
ogy, lcahn School of Medicine at Mount Sinai, New York, NY;
3Department of Medicine, Icahn School of Medicine at Mount
Sinai, New York, NY

Background: New treatments for HCV allow the majority of
patients to achieve a sustained virological response (SVR);
however, many patients with advanced liver disease continue
to have impaired liver function. Non-invasive fests are needed
to predict their clinical course. Many centers routinely perform
CT/MRI imaging on patients with advanced liver disease, pro-
viding data that can be used to calculate liver and spleen
volumes. Aim: To assess pre-streatment liver volume as a pre-
dictor of post-SVR liver function. Methods: The study group
was comprised of cirrhotic patients who achieved an SVR and
who had impaired liver function, defined as serum albumin
< 3.4 g/dL, prior to the start of treatment. Pretreatment liver
and spleen volumes were calculated from CT/MRI images
obtained within one year of the start of HCV treatment and
were adjusted for ideal body weight using Vitrea software.
Demographic, anthropometric and other medical record data
were collected pre- and post-SVR. Logistic regression was used
to identify factors associated with recovery of liver function,
defined as a post-SVR albumin level = 3.4 g/dL. Results: The
median pre-treatment age of the 49 patients was 61 years
(IQR: 56 - 65) (n=49); albumin, 3.0 g/dL (2.8 - 3.2); MELD
score, 14 (IQR: 11 - 15); liver volume, 1264 mL (1078 - 1555);
and spleen volume, 537 mlL (366 - 839). Liver function returned
to normal in 59% (29/49) of the patients. Recovery (albumin
normalization) was significantly related to higher liver volume
pretreatment [odds ratio (OR): 1.2 per mlL/kg, p=0.008],
lower spleen volume (OR: 0.89 for every ml/kg, p=0.032),
and lower MELD score (OR=0.56 for every 1-unit increase in
MELD score, p=0.002). In a subgroup-analysis of 28 patients
with a pretreatment albumin = 3.0 g/dL, liver function returned
to normal in 14 (50%). There was a strong trend toward an
association between recovery and higher liver volume (OR: 1.2
per mL/kg, p=0.07) and lower spleen volume (OR: 0.84 per
ml/kg, p=0.06). Recovery was significantly related to lower
MELD score (OR: 0.62 for every 1-unit increase in MELD score,
p=0.04). Quality control tests performed on liver explants
(n=16) and spleen explants (n=8) of known volume revealed
that liver and spleen volume computed from CT/MRI accurately
estimated liver weight (median error = 6.1%, IQR: 3.5% - 12%)
and spleen weight (median error = 15%, IQR: 4.4% - 33%),
validating the approach. Conclusions: Liver and spleen vol-
umes may be sensitive, non-invasive prognostic indicators of
liver functional status in the growing number of patients with
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advanced liver disease who achieve an SVR. Acknowledge-
ments: DA 031095, DK 090317.
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Cross-sectional Study of Chronic Kidney Disease Preva-

lence in association with Monoinfected patients Hepati-
tis C virus in ANRS CO-22 Hepather cohort

Héléne Fontaine'2, Eric Thervet34, Vincent Bonnemains®, Laurent
Alric47, Jean-Jacques Boffa®, Philippe Mathurin®, Bénédicte Sten-
gel'%, Fabrice Carrat>!1, Stanislas Pol'-2, Linda Wittkop'2; 'Hepa-
tology Unit, Cochin Hospital, Assistance Publique des Hépitaux
de Paris, Paris, France; 2INSERM U-818 and USM20, Institut Pas-
teur, Paris, France; 3Nephrology Unit, HEGP, APHP, Paris, France;
4INSERM UMR970-PARCC, Paris Descartes University, Paris,
France; SUPMC Univ Paris 06, INSERM, Institut Pierre Louis d'épidé-
miologie et de Santé Publique (IPLESP UMRS 1136), Sorbonne
Universités, Paris, France; Internal Medecine-Digestive Depart-
ment, CHU Purpan, Purpan, France; 7UMR152, IRD, Toulouse 3
University, Purpan, France; 8Nephrology Department, Tenon Hos-
pital, Paris, France; Department of Hepatology and Gastroenter-
ology, CHRU Claude Huriez, lille, France; '°U1018,Centre for
Epidemiology and Population Health - Renal and Cardiovascular,
INSERM, Villejuif, France; ''Unité de Santé Publique, Assistance
Publique-Hépitaux de Paris, Hépital Saint Antoine, Paris, France;
2Inserm U897, Centre of Epidemiology and Biostatistics, ISPED
Bordeaux School of Public Health, CHU de Bordeaux, University
Bordeaux Segalen, Bordeaux, France

Background: Patients with chronic HCV infection have an
increased risk of chronic kidney disease (CKD) and kidney
failure. Hepatitis C virus (HCV) is also more common in CKD
patients than in the general population. The purpose of this
study was to estimate the prevalence of CKD (stage =3) in
HCYV infected patients and to look for correlation with the liver
disease severity. Patients and methods : We analyzed the esti-
mated glomerular filtration rate (eGFR) using CKDEPI formula
in patients with a positive virus C serology in a multicenter
observational prospective national cohort Hepather CO-22
(n = 20802). Exclusion criteria was kidney transplant recip-
ient. Results : The analysis included 8571 patients (pts) from
HCV 12 456 pts. The characteristics were: 56% men;57 =
20 years;30% hypertensive;HCV since 17 = 13 years;detect
able HCV RNA in 96%;genotype 1, 2, 3, 4 and 5/6/7 in
66%, 6%, 13%, 13% and 2%, respectively;40% of cirrhotic
patients (96% Child A and MELD average 8 = 3);and 59%
previously treated with anti-viral combination C (including an
association with interferon and ribavirin 67%). The prevalence
of an eGFR<60 ml/min at inclusion was 6.3%. In univariate
analysis, risk factors were sex, age, BMI, duration of infection,
HCV treatment, diabetes, hypertension, high cholesterol, level
of education, a history of heart disease, liver transplantation,
the genotype (without influence of the stage of fibrosis, cirrhosis
and Child score). In multivariate analysis, predictors of IRC
were [Table 1] Conclusion : In ANRS CO-22 HEPATHER cohort,
the CKD prevalence was 7.3% and was associated with age,
hypertension, diabetes, hypercholesterolemia, and history of
cardiac disease but not the severity of the liver disease (cirrho-
sis, Child and MELD scores). Longitudinal analysis will analyze
the effect of anti-viral combinations on long-term renal function
based on the usual nephropathy risk factors.
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Table 1
Covariate OR (CI 95%) P

Age (every 10 yrs) 1.7 (1,6-1.9) <0.01
HBP 4,4 (3,4-5,6) <0.01
Diabetes mellitus 1,8 (1,0-2,4) <0.03
PMH of cardiopathy 1,6 (1,0-2,4) <0.03
Hypercholesterolemia 1.4 (1,0-1,9) <0.04
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Prevalence of naturally occurring HCV NS5A resis-
tance-associated substitutions by high-resolution
sequencing technology in treatment naive genotype 1
patients

Qian Chen'?, Maria Buti®4, Maria Eugenia Soria!, Josep Gre-
goril4, Celia Perales', Francisco Rodriguez-Frias®#, Damir
Garcia-Cehic'4, Maria Homs?#, David Tabernero?4, Leonardo
Nieto?, Rafael Esteban®4, Juan I. Esteban®4, Josep Quer!#; 'Liver
Diseases Unit, Vall d’Hebron Research Institute, Barcelona, Spain;
2Departments of Biochemistry and Microbiology, Hospital Uni-
versitari Vall d’Hebron, Barcelona, Spain; Sliver Unit, Hospital
Universitari Vall d’Hebron, Barcelona, Spain; “Centro de Investi-
gacién Biomédica en Red de Enfermedades Hepdticas y Diges-
tivas (CIBERehd), Instituto de Salud Carlos Ill, Barcelona, Spain;
5Centro de Biologia Molecular Severo Ochoa (CSIC-UAM), Con-
sejo Superior de Investigaciones Cientificas, Madrid, Spain

Background  Since the development of direct acting antivirals
(DAAs), sustained virologic response (SVR) rates in chronic
Hepatitis C patients have increased dramatically with DAAs
combination therapies. However, the presence of resistance-as-
sociated substitutions (RAS) with decreased susceptibility to
DAAs within the viral quasispecies prior to therapy is con-
sidered as the main responsible of treatment failure and viral
relapse. Currently, testing for RAS prior to firstline DAA ther-
apy is only recommended by clinical guidelines, for GT 1a
patients (-Q80K) in Simeprevir based regimens and Elbas-
vir-based treatment. In the present work we have analyzed the
baseline prevalence of NS5A RAS among 1a and 1b freat
ment naive patients in our geographic area by massive parallel
sequencing using 454/GS-Junior platform. Methods A total of
50 samples from treatment naive chronic HCV patients have
been selected, 18 Gla and 32 G1b. A fragment of 437nts of
NS5A region have been amplified and sequenced using 454/
GS-Junior sequencing platform and compared to consensus
sequences provided by Los Alamos Sequence Database. The
cutoff of detection was 1%. The following RAS mutations have
been considered in the present study: Gla (M28, L31, H58,
E62, Y93) and G1b (L28, R30, L31, P58, Y93). Results Over-
all, RAS at NS5A regions have been detected in 50% of G1
patients (44% Gla and 53% G1b). 16.7% Gla and 28.1%
G1b patients present RAS with frequency above 15%. The
most prevalent RAS in Gla was M28V/T followed by H58R,
L3TM and Y93H. For subtype 1b the most prevalent substitu-
tion was Y93H followed by R30H/Q, L31M and P58S. The fre-
quency of RAS ranged from 0.47% to 99.57% in G1a patients
and from 0.44% to 100% in G1b. Interestingly, 11.1% of
Gla and 28.1% of G1b patients have Y93H substitution at
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baseline, which has been associated with reduced susceptibil-
ity to Daclatasvir, Ledipasvir and Ombitasvir. In G1a samples
Y93H is observed as a minority mutant while in G1b, 22% of
the Y93H carriers showed the mutation in 100% of sequences.
Conclusions High-resolution HCV-sequencing technology is a
good tool to study RAS. This methodology reveals a high prev-
alence of RAS in NS5A region in Spain, however, the clinical
significance of each variant is dependent of the frequency and
the type of RAS, and in this sense, Y?3H has shown higher
level of DAA resistance than other substitutions. Besides, here
we show that the prevalence of each RAS is subtype-depen-
dent, and for instance Y93H is more prevalent in subtype 1b
compared with Ta. It is still unknown which is the minimal fre-
quency at which a minority RAS is clinically relevant.
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Clearance of the hepaititis C virus without treatment
occurs more often than traditionally reported

Gia Tyson, Philip Oravetz, Susan Montz, Shobha Joshi, George
Therapondos, Natalie H. Bzowej, Aldo Russo, Nigel Girgrah;
Ochsner Health System, New Orleans, LA

Introduction: Hepatitis C virus (HCV) infection is the most com-
mon chronic blood borne infection in the United States and
accounts for significant morbidity and mortality. There have
been increasing efforts to perform birth cohort screening to get
this high risk group diagnosed and treated for HCV. It is usu-
ally reported that 75-85% of people exposed to HCV develop
chronic infection. Our group conducted a study to determine
if the traditionally reported rates of developing chronic HCV
are consistent with rates of chronic HCV we see in the era of
birth cohort screening. Methods: Our health system consists
of 15 hospitals and 63 health centers. The electronic medical
record, Epic, was infegrated into the entire health system by
January 2014. Therefore, from January 2014- June 2016 we
have been able to collect data on all patients within the health
system born between 1945-1965 who have been screened
for HCV with HCV antibody (Ab) testing. We then identified
those who were tested for HCV RNA. We calculated the per-
centage of patients HCV Ab+, then calculated the percentage
of patients HCV RNA+. Results: In 2014, there were 20,171
patients who were screened for HCV, of which 968 (4.8%)
tested positive. There were 778 (80.4%) patients with HCV
RNA tests, of which 495 (63.6%) tested positive for chronic
infection. In 2015, there were 21,053 patients screened for
HCV, of which 1,092 (5.2%) tested positive. There were 634
(58.1%) patients with HCV RNA tests, of which 367 (57.9%)
tested positive. In the first & months of 2016, there were 9,070
patients who were screened for HCV, of which 414 (4.6%)
tested positive. There were 174 (42.0%) patients with HCV
RNA tests, of which 73 (42.0%) tested positive. Conclusion:
Based on our large health system 42-64% of patients born
between 1945-1965 develop chronic HCV infection of those
exposed to HCV; therefore, 36-58% of patients exposed to
HCV clear virus without treatment. This percentage of clear-
ance is higher than the typically reported 15-25% of patients
who clear HCV without treatment. It is likely that spontaneous
clearance of HCV is more common than previously expected.
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Is cirrhosis reversible in patients with hepatitis C and
decompensated liver disease? Explant histology in
patients with sustained virologic response

Allison Kwong!, W. Ray Kim', John Higgins?; 'Division of Gastro-
enterology and Hepatology, Stanford University School of Medi-
cine, Stanford, CA; ?Pathology, Stanford University, Stanford, CA

Background/Aim: With the advent of highly effective antivi-
ral therapy against hepatitis C virus (HCV) infection, patients
with decompensated cirrhosis are able to achieve sustained
virologic response (SVR). There is widespread optimism that
eradication of HCV would lead to reversal of cirrhosis, thus
obviating the need for liver transplantation (LTx). Explants from
LTx recipients present an opportunity to accurately assess histo-
logical changes of the liver affer SVR in patients with already
advanced liver disease. Methods: Institutional databases and
medical records were reviewed fo identify adult liver transplant
recipients with HCV. Patients were divided into (1) SVR ver-
sus (2) non-SVR groups, the latter being defined as viremia at
the time of LTx. Patients were stratified by presence of HCC.
Explant liver specimens were retrieved and reviewed by a sin-
gle pathologist. Fibrosis stage, grade of inflammation, nod-
ule size, and overall histological description were compared
between the two groups. Results: Of the 349 adult patients
who underwent LTx between 2011 and 2016, 149 had a
primary diagnosis of HCV. 30 patients achieved SVR prior to
LTx. Of the remaining patients (non-SVR), 30 were selected and
matched by age, MELD categories and year of transplantation.
To date, five SVR explants have been reviewed and charac-
terized completely (Table 1). All patients exhibited advanced,
stage 4 fibrosis with varying degrees of inflammation (grade
0-2) and nodule size, regardless of how recently they achieved
SVR. The study is ongoing, and complete data in SVR and
non-SVR patients will be available at the time of presentation.
Conclusion: Although the sample size to date is small, marked
regression of cirrhosis was not observed. HCV patients with
decompensated liver disease may have cirrhosis that is too far
advanced to regress. Complete analysis of the study samples
may suggest that HCV therapy in LTx candidates should be
individualized. For some patients, postponement of antiviral
therapy until postLTx may be advantageous, particularly in
regions with a high median MELD score.

Table 1. Explant characteristics in 5 selected patients with HCV
cirrhosis and SVR.

Patien Age Sex MELD at |SVR4 (time prior| Inflammation | Fibrosis | Nodule | History of
(years) LTx to LTx) grade stage size alcohol use
1 57 F 42 294 days 0 4b Large No
2 70 M 39 unknown (years) 1 3-4a | Large | No
3 64 |M 17 5 days 1 4a Small No
4 56 F 29 > 10 years 1 4b Small Yes
5 54 M 41 unknown (years) 2 4c Large Yes
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Excess risk of extrahepatic cancers among hepatitis C
virus infected

Fatma M. Shebl; CDE, Yale School of Public Health, New Haven,
CT

Background: Approximately 5 million Americans live with
hepatitis C virus (HCV) infection. Since 2010, the incidence
of acute HCV infection is rising. Therefore, it is expected to
observe an increase in HCV-related morbidity and mortality,
including cancer. Excess risk of liver cancer among HCV-in-
fected is well documented. However, the excess risk of other
extrahepatic cancers are less documented. Of the extrahepatic
cancers, non-Hodgkin lymphoma, thyroid, pancreatic and mul-
tiple myeloma have been observed. Therefore, we examined
risk of extrahepatic cancers as well as the possible mediating
mechanisms among HCV-infected subjects compared to non-
HCV-infected. Methods: The Surveillance, Epidemiology, and
End Results (SEER) Medicare-linked (SEER-Medicare) database
was used to assess cancer risk among 65 years and older
in the United States. We used HCV ICD-9 codes to classify
subjects as HCV positive if their claims included any of the fol-
lowing: 070.41, 070.44, 070.51, 070.54, 070.70, 070.71,
or V02.62. The study included 1,029,695 cancer cases as
well as 100,000 frequency matched controls. We used uncon-
ditional logistic regression to calculate adjusted odds ratios
(ORs) and 95% confidence intervals (Cl) adjusting for the
matching variables including age, sex, and calendar year.
For each cancer, we examined the cancer-specific mediating
mechanisms using structural equation modeling (SEM). Results:
In the multivariable model, individuals with HCV infection had
higher likelihood of overall cancer [OR (95% Cl); 1.39 (1.23,
1.57)], lip cancer 2.00 ( 1.05, 3.80), stomach 1.33 ( 1.04,
1.72), anorectal 2.20 ( 1.30, 3.72), infrahepatic cancers 3.21
( 1.90, 5.44), NHL 1.46 ( 1.22, 1.75), acute myeloid leu-
kemia 1.64 ( 1.15, 2.33), non-epithelial skin cancer 1.73 |
1.05, 2.84), and pancreatic cancer 1.36(1.09-1.69). Diabe-
tes was the main mediator through which HCV infection might
operate. Other mediators included pancredtitis for pancreatic
cancer and peptic ulcer for stomach cancer. Conclusion: HCV
is a potential risk factor for several inflammation-related and
immune-related types of cancer. The associations of HCV infec-
tion and cancers are partially mediated by diabetes, and other
cancer-specific factors such as pancreatitis and peptic ulcer.
Further studies are needed to identify the mechanisms by which
HCV infection may induce extrahepatic cancers.
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Direct Acting Anti-Viral (DAA) Therapy for Chronic Hep-
atitis C Virus (HCV) Infection Is Associated with Regres-
sion of Liver Fibrosis, Assessed by Serial Transient
Elastography (Fibroscan)

Justin Chan'?, Neliswa Gogela®, Hui Zheng®?, Sara Lammert'-2,
Tokunbo Ajayi*?, Zachary Fricker*?, Arthur Y. Kim!2, Gregory
K. Robbins'2, Raymond T. Chung#?2; lInfectious Diseases Unit,
Massachusetts General Hospital, Boston, MA; 2Harvard Medical
School, Boston, MA; 3Biostatistics Center, Massachusetts General
Hospital, Boston, MA; “Department of Medicine, Massachusetts
General Hospital, Boston, MA; *Division of Hepatology, University
of Cape Town, Cape Town, South Africa

Background: Liver fibrosis stage defermines clinical outcomes
from chronic HCV infection. Those who achieved sustained
virologic response (SVR) with interferon-based therapies had
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regression of fibrosis over time. This study aimed to assess the
effect of HCV DAA therapy on changes in liver fibrosis, using
transient elastography (Fibroscan). Methods: Patients being
treated with DAA therapy for chronic HCV were enrolled in this
prospective cohort study. We performed pre-treatment baseline
Fibroscans, then repeat scans at end of treatment (EOT) and
12 months postireatment. The primary outcome was signifi-
cant improvement in liver fibrosis (>30% decrease in Fibro-
scan score 12 months after treatment), relative to baseline.
Multivariable logistic regression analysis was used to control
for confounding. Signed rank test was used to assess change
in liver stiffness measurement (LSM) between time points.
Results: Of the 47 patients who have completed the protocol,
27 (57.4%) had significant baseline liver fibrosis (LSM >7.3
kPa), and 27 (57.4%) were treatment-experienced. SVR rate
was 95.7%. The primary outcome of >30% improvement in
LSM was met in 24 (51.1%) patients. The 2 relapsers did not
reach this outcome. Of those with baseline Metavir stage =F3
(LSM >8.5 kPa), 9/23 (39.1%) improved to <F2 (LSM <7.3
kPa) (cutoffs from reference 1). Baseline LSM >7.3 kPa was
associated with reaching the primary outcome, and remained
significant after controlling for BMI and elevated ALT (OR=8.8;
95% Cl 1.9-37.2). In this subgroup (baseline LSM >7.3 kPa),
median intra-patient change in LSM between pre-treatment
and 12 months posttreatment was -4.5 kPa (IQR -7.1, -2.0;
P<0.0001). Conclusions: Treatment of chronic HCV with DAAs
leads to clinically relevant reduction in liver fibrosis over the
first year posttreatment, measured by Fibroscan, even after
controlling for BMI and elevated ALT. This outcome was more
likely in those with baseline significant liver fibrosis, with some
experiencing improved Metavir fibrosis stage. Reference: 1.
Tapper EB, Castera L, Afdhal NH. Clin Gastroenterol Hepatol
2015;13:27-36.

Figure. Distribution of Fibroscan Scores by Time
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Direct-acting antiviral treatment patterns among hepa-
titis C patients with advanced chronic kidney disease: a
retrospective cohort study

Amanda W. Singer, Brian L. McNabb, Anu O. Osinusi, Diana M.
Brainard, Marcus Littman, Anne-Ruth van Troostenburg de Bruyn,

Anand P. Chokkalingam; Gilead Sciences, Foster City, CA

Background: Patients with chronic hepatitis C virus (HCV)
infections and advanced chronic kidney disease (CKD) have
faced substantial barriers to treatment. There are limited data
on current HCV treatment patterns with direct-acting antiviral
(DAA) therapies in patients with HCV and advanced CKD.
We examined US administrative claims data to characterize
treatment uptake among patients with HCV and advanced CKD
in the DAA era. Methods: All patients with chronic HCV and a
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claim for advanced CKD (stages IV or V or end stage renal dis-
ease) enrolled between January 2010 and March 2015 were
included. Differences in the treated and untreated advanced
CKD populations at baseline (i.e. prior to or up to one year
following first HCV claim) were analyzed by chi-square tests.
The proportion of advanced CKD patients initiating treatment
and the distribution of treatment regimens was examined per
calendar year for 2012-2014. Results: 179,804 adult patients
with chronic HCV were identified, of which 15.2% received
any anti-HCV treatment during the observation period. 3.3%
of total HCV patients (N=5857) had a diagnosis of advanced
CKD; most were between the ages of 45 and 64 years (75.7%)
and male (69.5%), and 41.6% had a claim for dialysis at
baseline. 9.3% of advanced CKD patients (N=545) ever
received anti-HCV treatment; of these, 303 had an advanced
CKD claim prior to treatment start. Compared to untreated
advanced CKD patients, advanced CKD patients treated for
HCV were more likely to be under 65 years of age, male,
and have a diagnosis of cirrhosis; and were less likely to have
diagnoses of anemia or type 2 diabetes or to have received
dialysis at baseline. Treatment uptake and median duration by
year is shown below. In 2012 and 2013, the most common
regimens among treated advanced CKD patients were ribavirin
(RBV) + interferon (IFN) (2012: 50.0%; 2013: 39.0%) and tel-
aprevir + RBV + IFN (2012: 25.0%; 2013: 17.1%). In 2014,
92.4% of treated patients received a sofosbuvir (SOF)-contain-
ing regimen, including SOF + simeprevir (35.3%), SOF + RBV
(22.9%), and ledipasvir/SOF (18.2%). Conclusion: A growing
number of patients with chronic HCV and advanced CKD are
treated for HCV despite recognized treatment limitations in this
population. Treatment uptake has increased with greater avail-
ability of DAAs, with the majority of treated patients receiving
SOF-based regimens in 2014,

Year 2012 2013 2014

Total number of advanced CKD patients 2966 3012 2805
Number (%) of patients treated for HCV 40 (1.3) 41 (1.4) 170 (6.1)
Median (range) duration of treatment in days 104 (28-578) | 93 (28-337) | 84 (6-246)
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Is there any place for non-invasive markers of fibrosis
predicting the development of complications in patients
with Child-Pugh A post hepatitis C cirrhosis (ANRS
CO12 CirVir prospective cohort)?

Jean-Pierre H. Zarski':?, Sandra David-tchouda®3, Candice
Trocme?, Marie Noelle Hilleret':2, Jennifer Margier®®, Carole
Cagnot’, Francoise RoudotThoraval®, Pierre Nahon?; 'Gastroen-
terology and Hepatology, CHU de grenoble, Grenoble, France;
2CRI INSERM U-823, Grenoble, France; 3Statistiques, CHU de
creteil, Creteil, France; 4Biochimie, CHU de Grenoble, Greno-
ble, France; 3CIC 1406 INSERM, Grenoble, France; ¢Univer-
site Grenoble Alpes, TIMC-lmag UMR 5525, Grenoble, France;
7“ANRS, Paris, France

There are no specific marker predicting the development of
any complication in patients with Child-Pugh A post hepatitis
C cirrhosis, sustained virological response excepted. The aim
of the study was to analyze the place of surrogate markers
of fibrosis in a french national multicenter prospective cohort
of HCV-infected patients with biopsy-proven cirrhosis (ANRS
CO12 CIRVIR) included in 35 centers in order to predict the
development of complications especially HCC. This study was
a case control study ratio (1/4), the main events were col-
lected on a 36 month period and were HCC, ascites, digestive
hemorrage. Actitest-Fibrotest, Fibrometer 3G, performed inde-
pendently in one lab, and fibroscan were analysed every 6
months between months O to 36. Our multivariate analysis took
into account confounding factors, matching and changes in
markers with time (conditional logistic regression and mixed-ef-
fects model). We included 136 cases (74/136 had HCC) and
270 controls (cirrhotic patient without any liver related events).
In all groups mean age was 58+10 years, 65% were males
.The 2 groups were comparable for comorbidities (diabetes,
kidney failure, HA, dyslipidemia) and all viral factors, except
for SVR (66.8% vs 29.1%, p <0.001), and lab data (bilirubin,
gammaGT, platelets, TP). Results were systematically adjusted
on SVR. From DO onwards, a significant difference between
cases and controls was systematically found for the mean
marker scores and persisted between DO and M36: Fibrotest:
0.72+0.18 vs 0.84+0.10; Fibrometer 3G (fibrosis: 0.72+0.13
vs 0.94+0.06, 0.85+0.13 vs 0.94+0.06; ); and FibroScan:
17.0+11.2 vs 22.5£12.8 (p<0.0001). This significant dif-
ference was found in SVR patients except for Fibroscan. The
kinetics between DO and M36 showed few clinically relevant
changes, thus multivariate exploration of the predictive value
of the tests was carried out for DO. After adjusting for SVR, all
markers remained associated with the occurrence of a com-
plication. To conclude, all surrogates markers of fibrosis are
able to early predict the occurrence of complications especially
HCC in patients with post hepatitis C cirrhosis. Markers kinetic
do not give any additional information. We hereby propose
to monitor more accurately patients with high initial values,
threshold remaining to be determined.
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Flow Mediated Dilation may be an indirect measure of
liver stiffness in HCV genotype 1 related chronic hepa-
titis

Tommaso Bucci, Mario Masarone, Andrea Aglitti, Rosa Caruso,
Pasqualina Di Siervi, Marie Francoise Tripodi, Marcello Persico;
Medicina Interna ed Epatologia, Universitd degli studi di Salerno,
Salerno, Italy

Introduction: Brachial Flow Mediated Dilation (FMD) is a well-
known non-invasive method to assess endothelial function. In
chronic liver disease, endothelial function was shown impaired
suggesting a significant correlation among liver damage, sinu-
soidal endothelial function and liver stiffness. Aim and Meth-
ods:To investigate the relationship between endothelial function
and liver stiffness we performed a cross-sectional study includ-
ing 100 consecutive HCV Genotype 1 patients who underwent
a complete clinical and laboratory screening for HCV infection.
Liver stiffness was assessed by transient-elastography (TE). FMD
and Carotid Intima-Media Thickness (c-IMT) were evaluated
by 2-d ultrasound. Mean age was 62+12,5 years and 41,8%
were woman. Based on TE score and according fo liver fibrosis
(Metavir score] patients were grouped as it follows: FO:14%;
F1:19%; F2:10%; F3:20%; F4:37%. Results show a significant
inverse linear correlation between FMD and TE until the value
of 20kPa of stiffness (p<0,001). For TE higher than 20kPa the
correlation shown not significant although the tendency of FMD
enhancement was of note. In the whole population with Spear-
man test, FMD was inversely correlated with TE (p<0.001),
age (p=0.002), male sex (p=0.002), GGT (p=0.035), low
PLT (p=0.001), APRI (p<0.001), cIMT (p=0.003) and directly
with unconjugated bilirubin (p=0.014). At the multivariate
regression analysis only TE (p<0.001), c-IMT (p=0.003) were
inversely, and unconjugated bilirubin (p=0.031) directly,
associated with FMD. Further sub analysis was conducted in
patients with TE>20kPa (n=30) and <20kPa (n=70). In patients
with TE>20 kPa at the multivariate analysis only unconjugated
bilirubin (p=0.031) and low albumin (p=0.012) were directly
correlated with FMD. While in the group with TE <20 kPa the
only independent factors inversely associated with FMD were
TE (p=0.017) and cIMT (p=0.001). In conclusion an impaired
FMD is significantly associated to a worst TE in chronic HCV
related hepatitis. In patients with sickest disease, the liver fail-
ure, surprisingly, seems to be associated with a reconstituted
endothelial function.

Disclosures:

Marcello Persico - Advisory Committees or Review Panels: abbvie; Grant/
Research Support: gilead

The following people have nothing to disclose: Tommaso Bucci, Mario Masa-
rone, Andrea Aglitti, Rosa Caruso, Pasqualina Di Siervi, Marie Francoise Tripodi

807

Risk of colonic neoplasia in patients with chronic hepa-
titis C

Matthew Conti', John E. Poulos?, Valentin Milanov?; 'School of
Osteopathic Medicine, Campbell University, Buies Creek, NC;
2Fayetteville Gastroenterology Associates, Fayetteville, NC; SMath-
ematics and Computer Science, Fayetteville State University, Fay-

etteville, NC

Introduction- Evidence indicates that patients with chronic hep-
atitis C (CHC) have an increased risk of neoplasia. Data from
tertiary referral centers suggests that HCV may be an inde-
pendent risk factor for colonic neoplasia. However, the link
between colon cancer and CHC in a community setting has not
been extensively studied. Goal- The goal of this study was to
determine if patients with CHC undergoing colonoscopies have

4 Denotes AASLD Presidential Poster of Distinction



398A AASLD ABSTRACTS

an increased risk of colonic neoplasia. Methods- Colonoscopy
data were retrospectively collected and compared for patients
with CHC and controls who underwent screening (N=370) and
surveillance (N=126) between 1993 and 2016. Patients were
matched for age, sex, and race. Data based on polyp size
and histology was collected. Regression analysis was applied.
Results- The screening data consists of 185 patients with CHC
and 185 non-hepatitis controls. The surveillance data consists
of 67 CHC and 59 patients without chronic liver disease. Anal-
ysis of screening data indicated that patients with CHC had a
greater number of adenomas in comparison to controls (70%
vs 45%; p<0.001, respectively). A trend towards advanced
neoplasia was seen in the CHC group (8% vs 4%; p<0.15).
Patients with CHC had a greater number of polyps larger than
0.75 cm in comparison to controls (31% vs 19%; p< 0.05,
respectively). Regression analysis indicated the independent
risk factors of CHC and male sex for the development of
colonic neoplasia. The odds of having polyps in CHC patients
was 55% higher than the odds of having polyps for controls
(odds ratio 3.55, 95% confidence interval [Cl]: 2.16, 5.94).
For the surveillance data, the total number of patients with
polyps was higher in the CHC group than controls (70% vs
47%, p<0.05). There was a higher proportion of patients with
tubular adenomas in the CHC group. (61% vs 46%, p=0.12).
There was a trend for patients with CHC having polyps larger
than 0.75 cm in comparison to controls (25% vs 19%, p=NS).
For surveillance data, regression analysis revealed CHC as an
independent risk for the development of colonic neoplasia. The
odds of having polyps for CHC patients were 227% higher
than the odds for control patients (odds ratio 3.27, 95% ClI:
1.37, 8.25). Conclusion- This study concludes an association
between HCV infection and increased numbers of polyps and
more advanced neoplasia in patients undergoing screening
colonoscopy. CHC patients undergoing surveillance had a
greater odds of polyp formation than controls. Further research
should determine if this high risk population should undergo
screening at an earlier age and/or at decreased intervals.
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Clinical evaluation of liver fibrosis and hepatocarcino-

%enesis using a novel glycobiomarker Wisteria flori-
unda agglutinin+ - Mac-2 binding protein (M2BPGi)

Takako Inoue!, Yuji Tsuzuki'3, Etsuko lio?, Kumiko Ohne’, Nob-
oru Shinkai3, Tomoyuki Ohike!, Takaaki Goto!, Shigeru Sato!,
Yasuhito Tanaka'-3; 1Clinical Laboratory, Nagoya City University
Hospital, Nagoya, Japan; ?Department of Gastroenterology and
Metabolism, Nagoya City University Graduate School of Medical
Sciences, Nagoya, Japan; 3Department of Virology and Liver Unit,
Nagoya City University Graduate School of Medical Sciences,
Nagoya, Japan

Background: Recently, a novel glycobiomarker Wisteria flo-
ribunda agglutinin+ - Mac-2 binding protein (M2BPGi) has
been available for evaluation of liver fibrosis. The aim of this
study was to assess the association between serum M2BPGi
level and 1) progression of fibrosis and hepatocarcinogene-
sis, and 2) cumulative survival rate and carcinogenesis rate in
patients with hepatitis C virus (HCV). Methods: This study proto-
col was approved by the appropriate institutional ethics review
committees. Serum M2BPGi levels were measured by HISCL
M2BPGi (Sysmex Co., Japan) from 128 HCV-infected patients
who were histopathologically diagnosed as F3 or F4 in our
hospital from January 1998 to August 2014. All F4 patients
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were diagnosed as Child-Pugh Class A. The numbers of F3 or
F4 patients were 44 (non-hepatocellular carcinoma [HCC]/
HCC=30/14) and 84 (non-HCC/HCC=49/35), respectively.
The median age was 65 (29-85) and male was 74 (57.8%).
Seventy-nine patients without HCC at baseline were ana-
lyzed for survival and carcinogenesis rates during a median
of 51 months (1-195). For statistical analyses, chi-square test
or Mann-Whitney U test were used. Both cumulative survival
rate and carcinogenesis rate were calculated by the Kaplan-
Meier method. Results: 1) Serum M2BPGi levels (C.O.l) were
significantly higher in patients with F4 (non-HCC/HCC=7.2
[0.9-19.3]/7.0 [0.5-39.2]) than F3 (non-HCC/HCC= 2.0
[0.5-14.0] /3.5 [1.0-8.4]) (p<0.001). In F3 and F4, serum
M2BPGi levels did not differ significantly between patients with
HCC and without HCC. 2) In F3 or F4 patients without HCC
(n=79), five/eight years survival rates of high M2BPGi group
(=4, n=39) were 78%/48%, respectively, whereas those of
infermediate M2BPGi (1-4, n=33) were 100%/82%, respec-
tively. No one died in patients with low M2BPGi (<1, n=7).
The survival rate differed significantly among the three groups
(p=0.0041). HCC incidence in patients with high M2BPGi was
higher than in those with low M2BPGi (p=0.0019). Cumulative
carcinogenesis rates in patients with high M2BPGi were 48.7%
after 4 years, contrasted with 16.9% in patients with intermedi-
ate M2BPGi and 0% in patients with low M2BPGi. The cumulo-
tive carcinogenesis rate differed significantly among the three
groups (p = 0.002). All of the 7 patients without HCC who died
within 60 months were diagnosed as F4 with high M2BPGi
(16.3 [7.7-18.9]), and the period before dying was 29 months
(3-58). Conclusions: Serum M2BPGi is useful for diagnosis of
F4 despite the existence of HCC, and the patients with high
M2BPGi had poor prognosis. Assessing serum M2BPGi would
be diagnostic utility for predicting carcinogenesis and survival
in patients with advanced fibrosis.
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Viral eradication reduces all-cause mortality in chronic
hepatitis C patients with advanced liver fibrosis: a pro-
pensity score analysis

Toshifumi Tada', Takashi Kumada!, Hidenori Toyoda’!, Natsuko
Kobayashi', Junko Tanaka?; 'Ogaki Municipal Hospital, Ogaki,
Japan; 2Hiroshima Univiersity, Hiroshima, Japan

Background & Aims Eradication of hepatitis C virus (HCV) by
interferon (IFN)-based therapy has been reported to reduce
all-cause mortality rates in patients with chronic HCV (CHC)
infection. However, the impact of HCV eradication on non-
liver-related mortality including the causes of death has not
been sufficiently investigated in CHC patients with advanced
liver fibrosis. Methods We enrolled 784 CHC patients with
advanced liver fibrosis (APRI>1). Causes of death, incidence
of hepatocellular carcinoma (HCC), and all-cause mortality
including non-liverrelated diseases, were analyzed. Results
Of these 784 patients, 170 achieved sustained virological
response (SVR) (eradication of HCV) by IFN-based therapy
(IFN-SVR) or 614 did not receive IFN-based therapy (non-IFN
patients) (Cohort 1); of these, 130 were selected from IFN-
SVR (n=65) and non-IFN (n=65) groups using propensity score
matching (Cohort 2).The median follow-up duration was 10.3
years. In Cohort 1 patients, mortality rates from non-liver-re-
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lated diseases were 63.6% (7/11) in IFN-SVR patients and
36.3% (95/262) in nonFN patients, respectively. In Cohort
2 patients, mortality rates from non-liver-related diseases were
66.7% (2/3) in IFN-SVR patients and 56.0% (14/25) in non-
IFN patients, respectively. The eradication of HCV reduced
all-cause mortality (hazard ratio (HR), 0.105; 95% confidence
interval (Cl), 0.032-0.349) including non-liver-related mortal-
ity (HR, 0.147; 95% Cl, 0.034-0.635), and the incidence of
HCC (HR, 0.195; 95% Cl, 0.083-0.454). Conclusions Eradi-
cation of HCV reduced not only liver-related mortality but also
non-liver-related mortality in CHC patients with advanced liver
fibrosis.
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Per-contact infectivity of HCV infection and reinfection
in association with receptive needle sharing exposures
in a prospective cohort of young injection drug users in
San Francisco, CA

Yuridia Leyva'!, Kimberly Page!, Stephen Shiboski®, Judith A.
Hahn?, Jennifer Evans®, Erik Erhardf; !Internal Medicine, Univer-
sity of New Mexico Health Sciences Center, Albuquerque, NM;
2Mathematics & Statistics, University of New Mexico, Albuquer-
que, NM; 3Department of Epidemiology & Biostatistics, University
of California, San Francisco, San Francisco, CA; “Medicine, Uni-
versity of California-San Francisco School of Medicine, San Fran-
cisco, CA; 3Department of Epidemiology & Biostatistics, University
of California San Francisco, San Francisco, CA

Sharing needles and ancillary injection drug equipment places
people who inject drugs (PWID) at risk for hepatitis C virus
(HCV), a highly infectious blood-borne infection. The availabil-
ity of data on HCV infectivity in the context of injecting with
another person’s previously used needle is limited. Our goal
was fo estimate the per-contact probability of HCV infection
and reinfection accompanying injection with previously used
needles, classified as receptive needle sharing (RNS). A prob-
abilistic exposure model linking observed HCV infection out-
comes to self-reported RNS exposure was applied to data from
the UFO Study, a prospective observational cohort study of
784 active PWID under age 30 who were surveyed and tested
quarterly for HCV between 2003-2008 and 2010-2014 in
San Francisco, California. For each participant, the first survey
with an HCV-negative status up through the first survey with an
HCV-positive status was selected, returning 118 participants in
the analysis. A maximum likelihood estimate considering RNS
yields a per-contact HCV infectivity ranging between 0.89%
and 1.62% among HCV susceptible groups. Table 1 shows the
per-contact probability of HCV (and 95% bootstrap confidence
intervals) among the different susceptible groups who became
infected or reinfected at least once. The strengths of this study
include the ability to assess infectivity specifically from data
on receptive needle sharing contacts (vs. ‘sharing needles’),
as well as the short (3-month) recall and HCV testing periods
to ascerfain these exposure and outcome events. These factors
likely account for the higher infectivity estimates than found
by others of 0.57% (95% Cl 0.32%, 1.05%) (Boelen et al.
2014). This analysis fills an important gap in information due
fo its focus on per-contact probability of HCV in association
with RNS, a primary route of HCV transmission among PWID.
Results can inform models and research on the impact of pre-
vention scale up and population level impact. Reducing RNS
and frequency of RNS will contribute to reducing the spread
of HCV.
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Per-contact probability of HCV acquisition associated with RNS

Group n | Infectivity 95% C1
Subjects with primary infection only 101]  0.89% (0.20%, 2.27%)
Reinfected subjects only 17 1.62% (0.44%, 8.14%)
Participants with primary infection or reinfection 118 1.12% (0.48%, 2.36%)
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Predicting Hepatocellular Carcinoma in Hepatitis C
Patients by Analysis of APRI Score Progression Pattern

Jeremy M. Mason', Peter Richardson?, Fasiha Kanwal?, Paul K.
Newton?, Peter Kuhn', Jennifer R. Kramer?; Biological Sciences,
University of Southern California, Los Angeles, CA; 2Michael E.
DeBakey VA Medical Center and Baylor College of Medicine,
Houston, TX; 3Aerospace and Mechanical Engineering, University
of Southern California, Los Angeles, CA

Background Approximately 2-6% of hepatitis C virus (HCV)
patients with cirrhosis will develop hepatocellular carcinoma
(HCC) in their lifetime. The aspartate aminotransferase to plate-
let ratio index (APRI) score is a non-invasive measure of fibro-
sis that can be used to determine the risk of advanced liver
disease. While APRI scores can fluctuate over the course of
the disease and appear random, we explored the possibility
that specific patterns can be used as diagnostic measures in
certain groups of HCV patients. Methods Using the Veteran
Health Administration HCV Clinical Case Registry, we isolated
a set of 34,268 HCV patients (17,134 HCV antibody+ and
RNA+ cases propensity matched to 17,134 HCV antibody+
and RNA.). Patients were required to have a minimum of two
APRI scores in separate years and no prior existing evidence
of cirrhosis or HCC. For each year in the study, we classify
each patient using lab data based on their median APRI score
in that year or ICD-9 code into 8 clinical stages including
APRI: O-1, APRI: 1-1.77, APRI: > 1.77, compensated cirrho-
sis, decompensated cirrhosis, HCC, transplant (postransplant
care), and death. Data and models are analyzed on a web-
page that has the capability of displaying multiple interactive
figures of patient subgroups (e.g. age, race, gender, alcohol
abuse, etc.) for side-by-side comparisons. Results Based on the
defined stages recorded in each year, we illustrated disease
progression for the population as tree ring diagrams spanning
a 14 year period, overall and by subgroups. For example, we
analyzed age groups of 20-49, 50-64, and 65-100 y/o and
observed that while many of the older population died early on
in the study, the middle population had more distinct pathways
(304 paths compared to 218 in the younger and 157 in the
older). Based on these stage progression paths, we created
Markov chain models that are used to run Monte Carlo simula-
tions to simulate HCV progression to advanced liver disease.
We found that the younger population had greater probabil-
ities of fluctuating APRI scores before progression to advance
liver disease, and that this can be used as a measure to pre-
dict future outcomes. Conclusions APRI scores are a powerful
diagnostic tool for measuring progression to advanced liver
disease, and the patterns that emerge in fluctuating scores are
easily viewed as free ring diagrams. Modeling this progression
as a Markov process provides a unique and novel way of pre-
dicting future liver disease outcomes in HCV patients. By more
accurately predicting these outcomes in specific patient groups,
we can ultimately improve HCV patient care and reduce costs
associated with unnecessary treatments.
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Defining HCV-Related Cirrhosis Clusters in Alabama
using Geospatial Methods

Omar T. Sims', Krishna V. Venkata?, Justin X. Moore®, Sumant
Arora?, Mohamed G. Shoreibah?, Omar I. Massoud; 'Depart-
ment of Social Work; Department of Health Behavior; Center for
AIDS Research; Comprehensive Center for Healthy Aging, The Uni-
versity of Alabama at Birmingham, Birmingham, AL; 2Department
of Medicine, The University of Alabama at Birmingham, Birming-
ham, AL; 3Department of Epidemiology; Department of Emergency
Medicine; Comprehensive Cancer Center, The University of Ala-
bama at Birmingham, Birmingham, AL; “Division of Gastroenter-
ology & Hepatology, The University of Alabama at Birmingham,
Birmingham, AL

BACKGROUD AND AIMS: Geospatial analysis is a novel epi-
demiologic approach that can be used to identify and map
geographic disease cluster areas and describe demographic
characteristics of those areas. There are scant studies on the
use of geospatial analysis in hepatitis C (HCV) research. We
sought to determine the geographic distribution of HCV-related
cirrhosis cases by Alabama three-digit zip codes, and deter-
mine patientlevel and community-level factors associated with
higher HCV-related cirrhosis rates. METHODS: We obtained
data from 738 HCV-infected patients who presented for care
at UAB's Liver Center from January 2015 through December
2015. We performed three-geospatial analysis: Empirical
Bayes [EB], Local Moran’s | [LISA], and Getis Ord Gi* [Gi*].
We considered three-digit zip code areas to be “Clustered” if
they were identified as high risk or cirrhosis hot spots using two
or more of the geospatial metrics (i.e., LISA, Gi*, or EB rates).
All other threezip code areas were classified as “Non-Clus-
tered”. RESULTS: The prevalence of HCV-related cirrhosis was
33% (247/738). There were a total of 88 HCV-related cir-
rhosis cases within the Clustered areas, and 159 cases within
the Non-Clustered areas. The cirrhosis Clustered region had a
higher cirrhosis event rate (9.40 per 100,000 persons; 95%
Cl: 7.60 - 11.50) compared with the Non-Clustered (4.10 per
100,000 persons; 95% Cl: 3.50 - 4.80). The Clustered com-
munities were located in central Alabama with the city of Bir-
mingham at the centroid point of the strong cirrhosis clustering.
Event rates for the 350 (10.40 per 100,000 persons; 95% Cl:
7.80 - 13.90) and 352 (8.50 per 100,000 persons; 95% Cl:
6.30 - 11.50) Birmingham zip codes were among the highest
between Alabama three-digit zip codes. Patients who lived in
cirrhosis Clustered communities were more likely to be of Black
race (45.80% vs. 20.45%, p <0.01), report active drug use
(13.99% vs. 10.40%, p = 0.05), and no tobacco use (43.01%
vs. 32.96%, p < 0.01) when compared with patients who
lived in the Non-Clustered communities. Clustered communities
had higher education (p < 0.01). Non-Clustered communities
had a larger proportion of individuals living above the poverty
threshold (21.85% vs. 19.80% for PIR 1 -2, 5.83% vs. 5.53%
for PIR >2, p <0.01) when compared with Clustered commu-
nities. CONCLUSION: This study supports the use of geospatial
analysis as a tool for identifying geographic distribution of
HCV-related cirrhosis hot spots. Future studies are needed to
investigate underlying causes of non-random cirrhosis cluster-
ing in the metropolitan Birmingham area.
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Comparing APRI and FibroScan score for pre-treatment
assessment of HCV-related liver disease in community
settings

Joseph S. Doyle'2, David M. Iser?3, Amanda J. Wade!, Alex
J. Thompson®#, Margaret Hellard'2; 'Population Health, Burnet
Institute, Melbourne, VIC, Australia; 2Infectious Diseases, Alfred
Health, Melbourne, VIC, Australia; 3Gastroenterology, St Vincent's
Hospital Melbourne, Melbourne, VIC, Australia; “Medicine, Uni-
versity of Melbourne, Melbourne, VIC, Australia

Background Fibrosis assessment prior to hepatitis C (HCV)
treatment is recommended, however access to elastography is
limited by resources in many settings, even in high-income coun-
tries. This study aims to assess whether routine blood tests can
be used to triage need for non-invasive fibrosis assessment in
a community-based cohort of people who inject drugs (PWID).
Methods The HCV Treatment And Prevention (TAP) Study
examines the feasibility of community-based HCV treatment
for PWID using oral sofosbuvir/ledipasvir =ribavirin in Mel-
bourne. Haematological, biochemical and fibrosis assessment
using transient elastography (FibroScan™) were performed at
screening. The AST:Platelet Ratio Index (APRI) was calculated
and compared with valid FibroScan scores (10 readings >60%
success; <30% IQR/median) at screening. Cirrhosis (Ishak F4)
was defined as FibroScan score =12.5kPa. Negative (NPV)
and positive predictive values (PPV) were calculated for predict-
ing cirrhosis at high (2.0) and low (1.0) APRI. Results Of par-
ticipants screened to date, APRI was calculable in 114/118,
and valid FibroScan was available among 99/114. Partic-
ipants were 67% male, median age 37 years (IQR 33—44
years), with median body mass index 23.1 (IQR 20.9—26.4).
Median APRI was 0.54 (IQR 0.29—0.98). Median FibroScan
score was 5.6kPa (IQR 4.5—6.8kPa); 7% and 12% had liver
stiffness =12.5kPa and =9.5kPa, respectively. Two individuals
had discrepant APRI<1.0 and FibroScan>12.5kPa score: both
were male, aged 32 and 35 years old, with BMI 27.5 and
22.5, and ALT 74U/1 and 70U/I, respectively. Using an APRI
cut off of 1.0, NPV for cirrhosis was 96% (70/73; 95%Cl
89—99%), and PPV was 19% (5/26). Using an APRI cut off
of 2.0, NPV for cirrhosis was 94% (88/94) and PPV was
40% (2/5). Conclusions A low APRI score (<1.0) may be an
acceptable community screening test to exclude cirrhosis where
FibroScan is unavailable. Use of APRI may facilitate treatment
initiation in such settings. APRI threshold >1.0 should not be
used to diagnose cirrhosis.
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Genetic characteristics and transmission pattern of HCV
genotype 1a in Okinawa island, the south of Japan

Kunikazu Hoshino!, Masaya Sugiyama’, Tatsuji Maeshiro?,
Tomoko Date!, Hirotaka Shoji', Yohei Mano!, Hiroyoshi Doi',
Sachiyo Yoshio!, Tatsuya Kanto!, Masashi Mizokami'; "National
Center for Global Health and Medicine, Ichikawa, Japan; 2Depart-
ment of Infectious, Respiratory, and Digestive Medicine, University
of the Ryukyus, Nishihara, Japan

BACKGROUND/AIM: The distribution of hepatitis C virus (HCV)
genotypes varies according fo ethnic and geographic differ-
ences in the world. HCV genotype 1b (GT-1b) is the most pre-
vailing type in Japan, while the prevalence of HCV GT-1a is
rare in the mainland of Japan. In contrast, Okinawa island,
which is located in the south of Japan, has the history of US
military occupation after the World War Il. The prevalence of
GT-1a in Okinawa is reported to be higher than that in the
mainland, the reasons of which may be influenced by geo-
graphical, historical and social backgrounds. We aimed to
elucidate the route and timescale of transmission of HCV GT-1a
by clarifying genetic features of HCV GT-1a in Okinawa island
using whole genome sequencing of HCV and subsequent
phylogenetic analysis. PATIENTS/METHODS: In this study, 10
patients with HCV GT-1a infection determined by serological
test were enrolled, who were born and bred in Okinawa island
(mean age, 58.4 years; 6 male and 4 female). We performed
whole HCV genome sequencing covering the region from
Core to NS5B using several pairs of primer. For phylogenetic
analyses, the obtained sequence was aligned using MAFFT
with a set of global references retrieved from HCV database.
Phylogenetic trees were constructed with 6-parameter method
and bootstrapped 1,000 times to confirm the reliability of the
phylogenetic tree by NeighborJoining method using MEGA
v7. RESULTS: We successfully obtained full genome sequences
of HCV GT-1a from all of the samples. In phylogenetic anal-
yses, these sequences were clustered into HCV GT-1a group
consisting of US strains but not Asian cluster, suggesting that
a possible route of transmission was from US. To estimate the
epidemic period of HCV GT-1a in Okinawa, we performed
phylodynamic analysis using all samples. The time of spread-
ing of HCV GT-1a was estimated around the Viet Nam War.
Several routes of HCV Gt1a infection were observed because
a specific cluster consisting of Okinawa samples was not
observed in the phylogenetic tree. CONCLUSION: In Okinawa,
HCV GT-1a was estimated to be introduced from US, spread-
ing of which was accelerated by the increase of intravenous
drug users (IVDU) during Viet Nam War. In the present, as
HCV infection risk via medical activity was exceedingly zero
in Japan, educational activity to take a screening test for HCV
infection patients was also needed to reduce chronic hepatitis
C patients.
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Non-invasive assessment of liver fibrosis and cirrhosis
regression in chronic hepatitis C patients treated with
pan-oral direct-acting antivirals

Guofeng Chen', Dong Ji'2, Lei Lu3, Yudong Wang?, Jing Chen?,
Cheng Wang®#, Qing Shao!, Bing Li', April Wong?®, Vanessa
Wu?, George Lau®'; 1Second Liver Cirrhosis Diagnosis and Treat-
ment Center, 302 Hospital, Beijing, China; 2Liver Failure Treatment
and Research Center, 302 Hospital, Beijing, China; 3Division of
Gastroenterology & Hepatology, Humanity & Health Medical Cen-
tre, Hong Kong, Hong Kong; “4State Key Laboratory of Organ
Failure Research, Guangdong Provincial Key Laboratory of Viral
Hepatitis Research, Department of Infectious Diseases, Nanfang
Hospital, Southern Medical University, Guangzhou, China

Background and Aim In the era of directacting antivirals
(DAAs), sustained virological response (SVR) rates in patients
with chronic hepatitis C (CHC) are remarkably increased. How-
ever, whether DAAs therapies can improve liver histology is
still largely unknown. We aim to evaluate the impact of DAA
therapies on liver fibrosis and cirrhosis non-invasively by liver
stiffness measurement (LSM). Methods One hundred and sev-
enty-five Chinese patients with genotype 1 CHC were included
in this study, which were treated with pan-oral DAAs for 12
weeks (Group 1), including ledipasvir (90 mg)/sofosbuvir
(400 mg) (n=123), daclatasvir (60 mg)/sofosbuvir (400 mg)
(n=50) and paritaprevir (150 mg)/ritonavir (100 mg)/ombi-
tasvir (25 mg) plus dasabuvir (250 mg) (n=2). Fifty-five age
and gender matched patients treated with long-term pegylated
interferon (PEG-IFN) based therapies (median treatment dura-
tion: 60 weeks) were enrolled as the control group (Group
2). The median follow-up duration for Group 1 and 2 were
44 weeks and 46 weeks respectively. LSM was measured at
baseline, the end-oftreatment and the end of follow-up by tran-
sient elastography (TE). Advanced liver fibrosis or cirrhosis
(F=3) is defined by LSM>9.5 kPa. Results One hundred and
seventy-two patients in Group 1 (172/175, 98.3%) achieved
SVR at the end of follow-up, which was significantly higher
than that of Group 2 (42/55, 76.4%) (p<0.001). Median LSM
decreased significantly from baseline to the end-ofreatment in
both groups (Group 1: 12.5 vs. 10.6 kPa, p<0.001; Group
2:15.2 vs. 12.1 kPa, p<0.001). Median LSM also decreased
significantly during the follow-up in Group 1 (10.6 vs. 8.7 kPq,
p<0.001), but not in Group 2 (12.1 vs. 13.2 kPa, p=0.378).
The median LSM reduction from the baseline to the end of fol-
low-up in Group 1 was 1.8 kPa, which was equivalent to the
median LSM reduction in Group 2 (2.4 kPa, p=0.08). In Group
1, there were 105 (60.0%) patients had advanced liver fibrosis
or cirrhosis (F=3) at baseline, which significantly reduced to
54.3% (95/175, p<0.001) at the end-of-treatment and further
significantly reduced to 46.3% (81/175, p<0.001) at the end
of follow-up. Similarly, patients with advanced fibrosis and
cirrhosis at baseline in Group 2 (41/55, 74.5%) were also sig-
nificantly reduced to 61.8% (34/55, p<0.001) after PEG-IFN
treatment, but there is no significant change from the end-of-
treatment to the end of follow-up (65.4%, p=0.378). Conclu-
sion Liver fibrosis and cirrhosis significantly regressed during
the treatment and follow-up of DAA therapies in genotype 1
CHC patients. The impacts of 12-week DAAs therapies on liver
stiffness were equivalent to long-term PEG-IFN treatment.
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New blood test multi-targeted for liver fibrosis outper-
forms all other blood tests and even elastography in
chronic liver diseases

Paul Cales', Jerome Boursier!, Oberti Frederic!, Valerie Moal?,
Isabelle Fouchard-Hubert!, Sandrine Bertrais3, Gilles Hunaulf3,
Marie Christine Rousselet!; 'Hepatology Department, Centre
Hospitalier Universitaire d’ Angers, Angers Cedex 9, France;
2ZBiochemistry, CHU, Angers, France; 3HIFIH laboratory, Angers
University, Angers, France; “Pathology, CHU, Angers, France

Fibrosis blood test construction is classically limited to a unique
diagnostic target: significant fibrosis. Yet, these singletarget
tests are commonly used for other diagnostic targets like cirrho-
sis. Therefore, our aim was to improve the accuracy of non-inva-
sive fibrosis staging by targeting biomarkers for all diagnostic
targets using a new statistical method. Methods. 2589 patients
were included: 1012 with chronic hepatitis C (CHC) in a deri-
vation population and 1577 in 5 validation populations of dif-
ferent etiologies (CHC, chronic hepatitis B, HIV/CHC, NAFLD,
alcoholic liver disease) using Metavir fibrosis stages (F) by liver
biopsy as reference. FibroMeter biomarkers were statistically
combined against as many fibrosis targets as made possible
by Metavir staging. Several statistical functions were succes-
sively used to provide a unique score ranging from O to 1 as in
classical fibrosis scores. This new score was called multitarget
FibroMeter¥2G (MFMY2C). Accuracy was evaluated primarily
by the Obuchowski index discriminating all Metavir stages
and secondarily by AUROC:s for binary diagnostic targets and
by correct classification rates in fibrosis classifications (into
6 fibrosis classes from FO/1 to F4). Results. In the derivation
CHC population, the Obuchowski index (0.853) and AUROC
for cirrhosis (0.929) of MFMY2C were significantly superior to
those of singletarget (F=2) FibroMeter¥2C (0.843 and 0.907,
respectively, p<0.001). MFMVY2C classification was more
accurate (92.3%) than FibroMeterV2C classification (87.6%,
p<0.001). In the CHC validation population (641 patients), the
Obuchowski index and AUROC for cirrhosis of MFMY2C were
significantly superior to those of all other singletarget classical
blood tests: FibroMeter¥2G, CirrhoMeterY2G, APRI, Fib4, Fibro-
test, Hepascore and Zeng score. MFMY2¢ was also globally
superior fo untargeted Fibroscan according to the Obuchowski
index: 0.797 vs 0.766, respectively, but this was not signif-
icant (p=0.178). Similarly, their AUROCs for cirrhosis were
not significantly different, MFMY2C: 0.880, Fibroscan: 0.897,
p=0.090. MFMY2C classification remained more accurate
(88.0%) than FibroMeter2C classification (83.6%, p<0.001).
Most of these results were confirmed in other etiologies. Con-
clusion: Multitargeting biomarkers improves the accuracy of
non-invasive fibrosis staging in a highly significant manner
compared to classical single-target blood tests, matching liver
elastography even for cirrhosis diagnosis.
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Cost and effectiveness of hepatitis C virus cryoglobulin-
emia vasculitis (HCV-CryoVas) treatment in the era of
direct acting antivirals (DAA) in a tertiary French center

Patrice P. Cacoub'2, Mathieu Vautier'2, Anne Claire Desbois'-2,
Marianne Doz3, Antoine Lafuma®; 'Department of Internal Med-
icine and Clinical Immunology, AP-HP, Groupe Hospitalier
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gy-Biotherapy Department (DHU i2B), Sorbonne University, UMPC
Univ Paris 06, UMR 7211, Paris, France; 3CEMKA, Paris, France

Background Accounting for the economic burden of extrahe-
patic manifestations is essential for a more accurate correct
quantification of the benefits of freatment of HCV. HCV infec-
tion is the main cause of cryoglobulinemia vasculitis (CryoVas).
Evolution in HCV treatment has allowed for changes in the
management of CryoVas. Obijective To estimate the effective-
ness and costs of HCV-CryoVas treatment in the direct acting
antiviral (DAA) era and compare to those in the pre-DAA era,
in a tertiary national reference French center. Methods A chart
review of HCV-CryoVas patients treated from 1996 to 2015
was performed. Patients were divided in two groups according
to the first HCV treatment (group 1: interferon (IFN) = ribavirin
(RBV) or peglFN+RBV, group 2: HCV treatment with DAA).
Main clinic-biological characteristics were assessed at diag-
nosis, before and following the first anti-viral session. Effective-
ness was evaluated in three dimensions: (1) Clinical response
(CR) - improvement of all or some of the organs affected by
CryoVas at baseline, and the absence of clinical relapse, (2)
Immunological response (IR) — decrease >50% or the absence
of cryoglobulinemia after treatment, (3) Sustained virologi-
cal response (SVR) - negative viremia posttreatment. For cost
analyses, all resources used for each patient were collected
including HCV treatments, non-viral drugs, dialysis, duration
of hospitalizations and rehabilitation care for CryoVas. Results
201 patients with CryoVas were treated at the center since
1996. 107 (53%) women, mean age at CryoVas diagnosis
59 = 13 years, F3/F4 Metavir score in 69 (37%), and main
genotypes were 1 (64%), 2 (12%) and 4 (11%). Main CryoVas
symptoms were neuropathy (76%), purpura (69%), arthralgia
(50%), glomerulonephritis (33%), and sicca syndrome (10%),
with a mean of 4.9 extrahepatic CryoVas manifestations per
patient. Cryoglobulinemia was positive in 185 (92%), type
2 Ig Mk (72%), and at a mean level of 1.2 g/L. There were
no statistically significant differences in baseline characteris-
tics between the groups. CR improved from 79% to 96%, IR
from 77% to 89% and SVR from 43% to 75%. HCV drug
cost increased from 11,941€ to 57,669€, the mean total cost
increased less (63,433€ to 90,377€) due to a decrease in
both hospitalization costs (33,591€ to 21,347€), in non-antivi-
ral treatments (17,899€ to 11,397€). Conclusion In this large
cohort of HCV-CryoVas patients, improved antiviral effective-
ness and safety of HCV drugs in the DAA era resulted in higher
rates of clinical and immunological responses of CryoVas and
a significant reduction in hospitalization and non-antiviral treat-
ment costs.
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High Prevalence of Steatosis and Association with
Advanced Fibrosis in Patients with Chronic Hepatitis C
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terology, Methodist Dallas Medical Center, Dallas, TX; 2Clinical
Research Institute, Methodist Health System, Dallas, TX; 3The Liver
Institute at Methodist Dallas Medical Center, Dallas, TX

Background Hepatic steatosis is the defining feature of non-al-
coholic fatty liver disease (NAFLD) and has been associated
with chronic hepatitis C infection (CHC), particularly genotype
3. Both diseases are associated with liver fibrosis and cirrho-
sis. Previous studies have suggested an association of higher
degrees of steatosis in CHC patients with more advanced fibro-
sis. We aim to investigate how the prevalence of steatosis
and non-alcoholic steatohepatitis (NASH) have changed as
obesity has become more prevalent and how their presence
affects fibrosis in CHC. Methods We conducted a retrospective
review of 857 patients who had native liver biopsy for CHC at
a tertiary referral center between 2011-2015. Repeat biopsies
and those without evidence of CHC were excluded. Variables
collected include age, sex, Batts-Ludwig score, degree of ste-
atosis, histologic features, BMI, HCV genotype, LFTs, platelet
count, presence of comorbidities and alcohol abuse within 6
months of biopsy. Analysis was performed using STATA ver-
sion 14 and SPSS version 21. Results Overall, 58.95% of
patients had steatosis & 10.82% had steatosis >30%. 3.97%
of the overall population had NASH. Patients with NASH had
a statistically significant higher prevalence of genotype 3 and
elevated transaminases compared to those without NASH.
Additionally, Hispanics had a statistically higher prevalence
of NASH(OR=3.50;95% Cl=1.39-8.50), but not steatosis,
compared to other races. There was no increased prevalence
of genotype 3 infection for Hispanics. There was no differ-
ence in age, BMI, diabetes, hypertension, hyperlipidemia or
CV disease. The presence of steatosis was associated with
higher rates of advanced fibrosis (OR = 1.98; 95% Cl=1.43-
2.76). High percentage of steatosis(>30%) (OR = 2.76; 95%
Cl=1.60-4.77) and presence of SH (OR=2.94; 95% Cl = 1.34-
6.64) were associated with higher rates of advanced fibrosis
compared to those without steatosis. Conclusions Steatosis is
highly prevalent in those with chronic CHC. Coexistent NASH/
CHC existed in a small number of those undergoing biopsy, but
higher rates of NASH/CHC are seen in Hispanics and those
with genotype 3. Both steatosis and NASH are associated with
advanced fibrosis with a 2 and 3 fold increase in risk, respec-
tively. CHC patients with steatosis/NASH may merit CHC treat-
ment sooner and closer liver monitoring post-CHC treatment
due to risks of advancing fibrosis from steatosis/NASH.

Steatosis | Age (years) | BMI (kg/m?2) | Genotype 3 (%) | Hispanic (%) | Advanced Fibrosis (%) | OR for Advanced Fibrosis
No 54.47 29.96 232 1047 3547 N/A
Yes 5522 3075 6.94 1027 5216
NASH 53.03 3229 16.67 12.50 61.76

1.98(1.43-2.76)
2.94(1.34-6.64)

Disclosures:
Hector E. Nazario - Speaking and Teaching: Merck, Gilead, Abbvie, Janssen
The following people have nothing to disclose: Alex Myint, Priyanka Ancharya
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Use of an EHR Clinical Decision Support Tool for HCV
Birth Cohort Screening: A Single Center Experience
David N. Fitch, Ajay Dharod, Claudia Campos, Marina Nunez;
Internal Medicine, Wake Forest Baptist Health, Winston Salem,
NC

BACKGROUND: The U.S. Preventive Services Task Force
(USPSTF) recommended in June 2013 that all patients born
between 1945 and 1965 receive one-time screening for hep-

AASLD ABSTRACTS 403A

atitis C. Data evaluating the implementation of birth cohort
HCV screening in clinical practice is scarce and interventions
to improve it are not yet common practice. We sought to imple-
ment an electronic health record (EHR) clinical decision support
(CDS) tool for HCV birth cohort screening in the clinic sites at
our medical center, and to evaluate its effect. METHODS: The
study was conducted at 2 general internal medicine clinics
affiliated with Wake Forest Baptist Medical Center. They serve
primarily underrepresented minorities (~46% AA, ~15% His-
panic/Other, ~39% White) with a large uninsured or Medic-
aid population. The Department of Medicine Informatics Team
designed a clinical decision support tool to identify individuals
in the birth cohort (1945-1965) without previous anti-HCV anti-
body (Ab) in the EHR who were established with a PCP. The
CDS consists of a HCV screening reminder and user design
for automatic provider ordering for anti-HCV Ab. Data on
anti-HCV Ab and HCV RNA tests in the eligible population
were recorded from EHR implementation date (10/1/2012).
Data was analyzed at three different time points: 12/31/14
(end of historical period), 7/1/15 (EHR CDS implementation)
and 12/31/15 (CDS period). RESULTS: The population eli-
gible for birth-cohort screening increased over the three peri-
ods as did the proportion of patients tested for anti-HCV Ab:
854/4,355 (20%) historical, 1220/4,994 (24%) by July
2015, and 1,700/5,578 (30%) by December 2015. There
was a statistically significant decline in the proportion tested
patients with a positive anti-HCV Ab result: 59/480 (12%) in
CDS period compared to prior, 218/1220 (18%); p=0.005.
HCV RNA confirmatory testing tended to increase after CDS
implementation (79% compared to 73% prior). The CDS tool
was used to order the anti-HCV Ab in 166/480 (35%) of the
patients screened in the CDS period. CONCLUSIONS: Within
a short period of time and despite partial use, 6 months after
CDS implementation there was a modest increase in HCV birth
cohort screening. In addition, negative anti-HCV Ab results
increased during the CDS period. Given the high prevalence
of anti-HCV positivity in our population we believe continued
use of the CDS, with added education reinforcement, will help
uncover HCV infections that otherwise may have remained
undiagnosed.

Disclosures:

The following people have nothing to disclose: David N. Fitch, Ajay Dharod,
Claudia Campos, Marina Nunez
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Chronic Hepatitis C Virus Infection and Cancer Risks: A
Population-based Cohort Study

Phyo T. Htoo?, Jean Marie Arduino®, Jinghua He'; 'PharmacoEpi-
demiology, Merck & Co. Inc, North WAles, PA; 2Gillings School of
Global Public Health, University of North Carolina at Chapel Hill,
CHAPEL HILL, NC; 3Merck & Co., Inc, North Wales, PA

OBJECTIVE: Chronic hepatitis C virus (HCV) infection has been
associated with the incidence of various cancers but few stud-
ies were done in the U.S. large healthcare setting. We aim to
assess the incidence of common cancer sites among chronic
HCV versus non-HCV and Surveillance, Epidemiology, and End
Results (SEER) general population. METHODS: We conducted
a cohort study on 18+ year old Humana commercial insurance
and Medicare advantage beneficiaries 2007-2015. Chronic
hepatitis C virus (HCV) patients were identified by medical
claims of at least 2 ICD-9-CM diagnoses within 6 months.
Patients were required to have a 12-month baseline of contin-
uous insurance prior to the first HCV diagnosis. Patients with
prevalent HCV or cancer diagnoses during this period were
excluded. All patients have healthcare utilization during base-
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line to reduce detection bias. We identified cancer outcomes
of interest with a validated algorithm: 2+ ICD-9-CM diagnoses
within é months. Incident rates in the HCV cohort were esti-
mated by standardizing for age and sex against 2000 U.S.
census population and compared with rates in the non-HCV
cohort and SEER 18 areas 2007-2013, also standardized
against the same population. Non-HCV cohort includes patients
with no HCV diagnoses by the start of follow up, which is one
of the healthcare utilization dates. RESULTS: HCV patients are
younger (mean age 60) compared to non-HCV patients (mean
age 65) and crude incident rates are mostly similar to non-
HCV rates. After standardizing for age and sex, incident rates
increased substantially and the standardized rates are signifi-
cantly higher for HCV vs. non-HCV with rate ratios, RR (95%
confidence intervals) of 1.81 (1.22, 2.69) for lung, 27.20
(17.80, 41.55) for liver, and 1.71 (0.92, 3.18) for pancreatic
cancers. Rates are similar in both cohorts for other cancers
with RR (95% Cl) of 1.18 (0.72, 1.94) for colorectal cancer,
1.02 (0.49, 2.12) for non-Hodgkin’s lymphoma (NHL), 0.85
(0.48, 1.15) for breast, 0.73 (0.46, 1.15) for prostate, 0.79
(0.36, 1.76) for leukemia, 0.72 (0.40, 1.29) for bladder and
1.11(0.59, 2.07) for renal. There is lower incidence of thyroid
cancer for HCV vs. non-HCV with RR 0.35 (0.14, 0.90). Anal-
yses of SEER rates are also consistent: HCV patients having
higher rates of colorectal, lung, liver, renal, pancreatic cancers
and NHL vs. SEER general population. CONCLUSION: Chronic
HCV is associated with higher incidence of common cancer
sites versus non-HCV or SEER general population, adjusted for
age and sex. Confounding by comorbidities, social or behav-
joral risk factors cannot be excluded.

Disclosures:

Jean Marie Arduino - Employment: Merck & Co., Inc; Stock Shareholder: merck
& co, inc

Jinghua He - Employment: Merck & Co. Inc
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Versant HCV Genotype 2.0 assay (LiPA) misclassifies the
circulating HCV recombinant RF1_2k/1b in genotype 2
patients

Hans Orlent'#, Wim Schuermans®, Elizaveta Padalko®, Isabelle
Desombere?, Patrick Descheemaeker®, Hans Van Vlierberghe?,
Marijke Reynders3; 'Gastroenterology and Hepatology, AZ St
Jan Brugge Oostende, Brugge, Belgium; 2Center for Vaccinol-
ogy, Ghent University and Hospital, Ghent, Belgium; 3Laboratory
Medicine, Clinical Microbiology, AZ Sint Jan Brugge Oostende,
Brugge, Belgium; “Gastroenterology and Hepatology, Ghent Uni-
versity and Hospital, Ghent, Belgium; >Clinical Chemistry, Micro-
biology and Immunology, Ghent University and Hospital, Ghent,
Belgium

Introduction and aims: The accuracy of the Versant HCV Gen-
otype 2.0 Line Probe Assay (LiPA) to identify the subtype diver-
sity within genotype 2 has been reported to be suboptimal. The
aim of the present study was to characterize the HCV subtype
diversity of patient samples previously labeled as HCV geno-
type 2 with the Versant HCV Genotype 2.0 LiPA. Methods: 89
consecutive HCV-RNA samples stored in the UZ Gent HCV-
RNA bank with genotype 2 status as determined with the Ver-
sant HCV Genotype 2.0 Assay (LiPA) were re-genotyped with
the HCV NS5B sequencing reference method (Murphy et al.,
2007). Concordance for genotype group and subtype between
both typing methods was calculated. The results of genotypes
and subtypes obtained by NS5B sequencing were considered
the reference genotypes. Results: The HCV polymerase region
(NS5B) was successfully sequenced in 86/89 (97%) genotype
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2 samples. The two genotyping methods resulted in concordant
genotype and subtype in 10/86 samples (12 %). 55/86 (64%)
samples were incompletely genotyped with LiPA (exact geno-
type result with an unidentified subtype or with an absence of
discrimination between two subtypes). Both methods failed to
assign a subtype in 8/86 (? %) samples. 13/86 (15%) sam-
ples were misclassified with LiPA (wrong genotype or correct
genotype associated with a wrong subtype). The circulating
HCV recombinant form RF1_2k/1b was detected with the HCV
NS5B sequencing reference method in 11 of these samples
(11/86 (13%)). 9/11 (82%) of these had been labeled as “2a
or 2¢” with the LiPA 2.0 method. Conclusions: Direct sequenc-
ing of the HCV NS5B polymerase region revealed the presence
of the recombinant form RF1_2k/1b in 13% of samples, the
majority of which had been labeled as genotype “2a or c”
with Versant HCV Genotype -LiPA 2.0. The impact on choice
of optimal antiviral treatment regimen and patient care of these
findings needs to be evaluated further.

Disclosures:

The following people have nothing to disclose: Hans Orlent, Wim Schuermans,
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Regression of Liver Fibrosis Stage in Chronic Hepatitis
C Infected Patients After Achieving Sustained Virologic
Response Using Direct-Acting Antivirals as Demon-
strated by Elastography

Ahmad S. Alawad?, Masato Yoneda?3, Tiffannia Grant?, Emman-
vel Thomas!, Eugene R. Schiff?; 1Schiff Center for Liver Diseases,
Syllvester Comprehensive Cancer Center, Department of Cell Biol-
ogy, University of Miami Miller School of Medicine, Miami, FL;
2Schiff Center for Liver Diseases, University of Miami Miller School
of Medicine, Miami, FL; 3Department of Hepatology, Yokohama
City University, Yokohama, Japan

Background: Cirrhosis due to HCV infection has been associ-
ated with increased risk for hepatocellular carcinoma. The aim
of our study was to assess changes in liver transient elastog-
raphy (TE) and fibrosis-4 (FIB-4) score in patients with chronic
hepatitis C (CHC) who achieved sustained viral response (SVR).
Methods: Our retrospective prospective study included 60
patients with CHC and a baseline liver biopsy who achieved
SVR dfter treatment with DAA regimens and had a pretreat
ment TE study and at least one follow up TE measurement at
24 weeks or later post end of treatment response (EOTR). The
estimated stage of liver fibrosis based on TE was categorized
as FO-F2 (<9.4kpa), or F3 (9.5 - 12.4 Kpa), or F4/cirrhotics
(TE >12.5 kpa). Results: Median age was 62 y/o, 56% were
male, and the median BMI was 26.8 kg/m2. The median base-
line TE for the entire cohort was 11.9 Kpa (range 3.8 to 65.2)
and at follow up, TE decreased to 7.35 Kpa (range 2.9 to
34.8) with a median change in TE of -3.4 Kpa (range -35.3 to
+1, p=7.355e-11). At baseline, 45% of the entire cohort were
cirrhotic (78% Childs-Pugh A) with median TE of 16.3 Kpa and
FIB4 of 4.85. Follow up median TE done in the cirrhotic popu-
lation after median time of 39 weeks post EOTR decreased to
11.7 Kpa and FIB4 was 2.3. The median change of TE in cir-
rhotic patients was -6.5 kpa (range -35.3 to +1, p=1.043e-7)
and for FIB4 was -1.97 (range -17.47 to -0.33, p=1.4%9¢-8).
Non-cirrhotic patients (TE<12.4) comprised 55% of the entire
cohort and their median change of TE was -2.4 Kpa (range
-6.4 to 0.7, p=1.53%9e-6) and FIB4 was -0.68 (range -2.8 to
0.41, p=2.987e-6). 48% of the entire cohort down-staged their
liver fibrosis as determined by TE. In the cirrhotic group, 59%
of the patients had a drop in their stage of liver fibrosis {F4
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to FO-2 (11/27 patients), F4 to F3 (5/27 patients)} and there
was no correlation in Childs-Pugh Score and failure to achieve
improvement in fibrosis stage. 82% of patients that were base-
line F3 had a drop in their stage of liver fibrosis {F3 to FO-2
(13/16 patients)}. In a multiple logistic regression analysis
for factors associated with down-staging in liver fibrosis, we
found that patients who were treatment naive were more likely
to improve their fibrosis stage (OR 5.73, p=0.033). Conclu-
sion: Liver fibrosis stage, as determined by TE, improved after
achieving SVR with DAA treatments in most patients. The sig-
nificant drop in TE measurement post SVR was also correlated
with a significant drop in FIB4. Although cirrhotic patients had
a more significant drop in their median TE when compared to
non-cirrhotic patients, they had a lower probability of improv-
ing their fibrosis stage.
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Leveraging the EHR to Eliminate HCV: Automated Birth
Cohort Prompting Within a Large Healthcare System

Alexander Geboy!, Whitney L. Nichols, Idene E. Perez!, Ste-
phen J. Fernandez'!, Peter Basch!2, Dawn A. Fishbein'; 1Med-
Star Health Research Institute, Washington, DC; 2MedStar Health,
Columbia, MD

Hepatitis C (HCV) is the most common blood-borne infection
in the US. The Birth Cohort (BC) (b. 1945-1965) accounts for
75% of all US chronic infection. It is estimated that at least 50%
of those with HCV are unaware of their condition. Improved
identification, testing and linkage to care protocols within
large health care systems is paramount. Thus, an automated
MedStar-wide Electronic Health Record EHR-based testing
protocol for identifying BC HCV infection was implemented.
METHODOLOGY: In January 2015, a MedStar-wide HepC
Linkage to Care Navigation program was established with
Gilead FOCUS funding. An automated MedStar-wide HCV
BC EHR-based testing protocol in Primary Care Clinics was
created and went live in Centricity on July 1, 2015. It has six
discrete clinical decision support options. Providers enter a
separate screen and optin for an HCV Ab with reflex test. A
biostatistician extracted HCV testing data via SQL, compiled it
in SAS and then exported it fo Excel for analysis. A descriptive
analysis follows. RESULTS: Between July 1, 2015 and May
1, 2016, testing occurred at approximately 76 primary pro-
vider locations and 350 providers. Overall, 10% (n=6,462)
of the 67,997 BC patients with a visit during the period were
tested, with 3.1% (n=202) testing HCV Ab positive (HCV Ab+).
Mean age of all patients was 59 + 5.7 years; 58% (n=3,720)
were women, 38% (n=2,440) had public insurance, and
45% (n=2702) were black (b/AA). More men than women
(62% (n=125)) were HCV Ab+ (OR 2.3 [Clys 1.7-3.0]). B/
AAs accounted for 55% (n=112) of those HCV Ab+ (7.5%
of all b/AA men, 2.3% of all b/AA women), and were more
likely to be HCV Ab+ than any other race or ethnicity (OR
2.0 [Clyg 1.2-3.2]). Overall, 90.6% (183/202) of those HCV
Ab+ were RNA tested, 32% (n=58/183) were found to be
HCV RNA positive, or 1% of overall HCV tests (n=58/6,462).
CONCLUSION: The BC testing rate for MedStar Health was
less than expected at 10%, though the HCV Ab+ rate of 3.1%
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is similar to the 3.25% CDC BC estimate. This is perhaps due
to low protocol adherence, testing those with possible lower
infection risk, and regional testing differences between urban
and non-urban sites. Interestingly, though overall positivity is
below the 7.4% previously reported at MedStar Washington
Hospital Center, the current rate alone remained high at 6%.
Work is underway to increase testing education and imple-
ment geocoding analysis to understand variability in the testing
and positive rates. This protocol has the potential to provide
essential infelligence on the magnitude and distribution of HCV
within different regions of Washington DC and Maryland and
significantly impact the push to eliminate HCV.
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Regression of Liver Fibrosis assessed by non-invasive
methods in Patients with Chronic Hepatitis C who
Achieved Sustained Virologic Response after DAAs
Treatment

Yana Davidov!, Yeroham Kleinbaum?, Oranit Cohen-Ezra!, Ella
Veitsman!, Tania Berdichevski!, Peretz Weiss', Sima Katshergin-
sky?, Hasid Avishag', Keren Tsaraf!, Ziv Ben Ari'-3; Iliver Disease
Center, Sheba Medical Center, Ramat Gan, Israel; 2Deparmtent
of Radiology, Sheba Medical Center, Ramat Gan, Israel, Ramat
gan, Israel; 3Sackler School of Medicine, Tel Aviv University, Tel
Aviv, Israel

Background: Interferon-induced SVR in patient with HCV has
been associated with a reduced rate of liver-related morbidity
and mortality. Non-invasive methods for the assessment of liver
fibrosis stage are frequently being used. We propose that cure
of HCV following DAAs therapy (defined as SVR of at least 12
weeks) can lead to regression of liver fibrosis (using non-in-
vasive measures). Prospective assessment of the development
of cirrhosis related complications and baseline predictors of
liver fibrosis regression were determined. Methods: We con-
ducted a retrospective/prospective study of HCV patients who
achieved SVR after DAAs treatment (86 % Abbvie 3D regimen)
with baseline liver fibrosis stage F1-4. The fibrosis stage was
determined using: elastography (shear wave, Aixplorer Super-
Sonic Imagine, France) or Fibrotest© (BioPredictive, France) as
well as the APRI score, and FIB-4 at baseline, 6, 12, and 24
months and each year up to 60 months after end of treatment.
Results: A total of 130 patients were enrolled, 58 (48% female,
mean age 60x 10 years, BMI 27.6+4.0,hypertension 41%,
DM 17%, Dyslipidemia 12%) are currently eligible for analysis.
The median follow up period was 9 months (IQR 7-10). Of the
33 patients who had cirrhosis (F4) at baseline, 14 (52.4%)
demonstrated improvement (defined as a change in fibrosis
stage =1). Of the 17 patients with F3, 12 (70.6%) demon-
strated improvement. NO changes in fibrosis score F1-2 22
The median (IQR) elastography score decreased significantly
from 10.88 (9.4-16.4) Kpa to 9.7 (6.7-13.0) Kpa (p>0.0001).
Baseline spleen enlargement (p> 0.001), BMI (p=0.035),
bilirubin level (p=0.012), and hypertension (p=0.05) were
negatively associated with improvement in fibrosis stage. In
multivariate analysis enlarged spleen was the only predictor
of fibrosis stages no regression. Baseline age, sex, genotype,
history of previous antiviral treatment, other comorbidities (DM,
Dyslipidemia), ALT, AST, platelets, INR, albumin, creatinine,
esophageal varices, APRI, and FIB4 were not predictors of
fibrosis regression. Conclusions: The majority of our subjects
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(44.8%) demonstrated improvement in liver fibrosis stage by
non-invasive methods. Some of the clinical parameters were
negative predictors of liver fibrosis regression. Longer follow
up period is required to determine the impact of the DAAs
treatment in HCV patients.
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Stage 3-4 Fibrosis does not guarantee access to
direct-acting antivirals in patients with state-funded
insurance: An analysis of a HCV referral program

Patricia Santos, Ronald Racho, Moaz Abdelwadoud, Megan Coo-
per, Candice B. Kuns-Adkins, Jens Rosenau, Anna Christina Dela
Cruz; Division of Digestive Diseases and Nutrition, University of
Kentucky, Lexington, KY

Background: Hepatitis C (HCV) treatment guidelines recom-
mend prioritizing patients with advanced fibrosis. However,
strict insurance requirements of abstinence from illicit drug use
may limit access to treatment. Objective: We aim to identify
socioeconomic barriers to treatment initiation in HCV patients
with advanced fibrosis. Methods: 1,048 new patients were
evaluated for HCV treatment at the University of Kentucky Liver
Clinic from July 1, 2014 to June 30, 2015. 103 patients (10%)
had a FibroSure™ suggesting stage 3-4 fibrosis were included
in the cohort for analysis. Patients who had cirrhosis were com-
pensated. Demographic, clinical and socio-economic data,
such as insurance, proximity of residence to the clinic, drug
and alcohol use, history of incarceration were collected and
compared between patients who were treated versus those not
treated or had delayed treatment (i.e. treated started beyond
6months affer initial visit). Multivariate logistic regression was
done to evaluate factors predicting treatment delay and non-ini-
tiation. Results: The mean interval between initial consult to
treatment start was 165 days (5 months). Among the 103, 49
(48%) were treated with direct-acting antivirals (DAAs) within
6 months, and 54 (52%) had delayed (mean of 10 months) ini-
tiation of treatment (n=20) or did not receive treatment (n=34).
The mean age was 53 (= 9). Seventy five percent were male,
58% were estimated to live within 60 miles from the clinic,
57% had a history of incarceration, 80% a remote history of
illicit drug use, and 45% a remote history of alcohol abuse.
Between the treated and delayed/not-treated groups, there
were no significant differences in these factors. The two groups,
however, differ in insurance type, with the treated group more
likely to have a non-Medicaid insurance than the delayed/not-
treated group (67% vs. 32%, p<0.001). The patients who had
delayed or no treatment had higher rates of recent history of
illicit drug use (68% vs. 32%, p<0.03) and positive urine drug
screen on evaluation (63% vs 38%, p<0.03). On multivariate
analysis, the insurance type was the only significant predictor
of treatment initiation, with patients on non-Medicaid insurance
having 4x higher likelihood to start treatment within 6 months
vs. those on Medicaid (OR 3.9, 95% Cl 1.6-9.5, p<0.005).
Conclusion: Despite the emergence of highly effective HCV
DAAs, there remains barriers to treatment initiation in patients
with advanced fibrosis. Patients with non-Medicaid insurance
are more likely to receive prompt freatment compared to those

with Medicaid.
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Hepatitis C Screening: The Downstream Dissemination
of Evolving Guidelines in a Resident Continuity Clinic

Ali Aamar, Kamraan Madhani, Prabhdeep Singh, David Chia;
Internal Medicine, Yale-Waterbury Hospital, Waterbury, CT

Background:In 2012 the CDC published guidelines supporting
onetime screening for hepatitis C (HCV) in all persons born
between 1945-65. It is estimated that 75% of adults infected
with HCV fall within this cohort. Furthermore, it is projected
that this preventative health intervention would lead to the
diagnosis of 800,000 unknown cases and the prevention of
120,000 deaths. Aim:The primary objectives were to measure
adherence to HCV screening in a continuity practice staffed
by internal medicine residents and to measure the effect of
interventions to enhance HCV screening. Methods:We per-
formed a retrospective chart review of a random sample of
patients born between 1945-1965. In order to meet inclusion
criteria, the patients must have had an HCV status that was
unknown and must have been seen by a primary care pro-
vider = 2 times between January 1 and December 31, 2013.
After initial data was extracted, providers were given remind-
ers for HCV screening guidelines through emails, lectures and
conferences. Chart review of patients was done to measure
improvement in HCV screening rate after the intervention. Data
was analyzed using chi-squared testing. Results:Out of 294
patients reviewed before intervention, 200 met inclusion crite-
ria. Only 17 (8.5%) patients were offered screening for HCV.
After infervention, 100 patients met the inclusion criteria. 34
patients were screened for HCV. Screening rate increased by
325 percent after the intervention. Conclusion: Adherence to
HCYV screening guidelines in a resident continuity practice prior
to any educational intervention was low at 8.5 percent. Reg-
ular reminders through emails, conferences and lectures can
increase the awareness and improve screening rate. In our
resident continuity practice, HCV screening rate improved by
325% by increasing awareness of the HCV screening guide-
lines through regular reminders and education of house staff.

HCYV screening rate, before and after intervention

Hepatitis C Screening Pre-Intervention and Post-Intervention

34

85

. —

Pre-intervention Past-Intervention

HTotal ®Screened
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Hepatitis C Virus infection and Risk of Venous Thrombo-
embolism: A Systematic Review and Meta-analysis

Karn Wijarnpreecha’, Charat Thongprayoon!, Panadeekarn Pan-
jawatanan?, Patompong Ungprasert>#; lInternal Medicine, Bassett
Medical Center and Columbia University College of Physicians
and Surgeons, Cooperstown, NY; 2Department of Biochemistry,
Faculty of Medicine, Chiang Mai University, Chiang Mai, Thai-
land; 3Department of Internal Medicine, Division of Rheumatology,
Mayo Clinic, Rochester, MN; “Department of Medicine, Division
of Rheumatology, Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, Thailand

Background/Objectives: Hepatitis C virus (HCV) infection is
one of the leading causes of cirrhosis. As a result of chronic
inflammatory response to the virus, HCV-infected patients may
be at a higher risk of venous thromboembolism (VTE). How-
ever, the data on this association is unclear. This systematic
review and meta-analysis was conducted with the aims to sum-
marize all available evidence. Methods: A literature search
was performed using MEDLINE and EMBASE from inception to
April 2016. Studies that reported relative risks, odd ratios, or
hazard ratios comparing the risk of VTE among HCV-infected
patients versus subjects without HCV infection were included.
Pooled risk ratios (RR) and 95% confidence interval (Cl) were
calculated using a random-effect, generic inverse variance
method. Results: Three studies met our eligibility criteria and
were included in analysis. The pooled RR of VTE in HCV-in-
fected patients versus subjects without HCV infection was 1.38
(95% Cl, 1.08-1.77, 12 =40%). Subgroup analysis showed
that risk was increased for both pulmonary embolism (PE) and
deep venous thrombosis (DVT) even though without adequate
power to demonstrate statistical significance (Poole RR of 1.34,
95% Cl, 0.67-2.66 for PE and pooled RR 1.45, 95% Cl, 0.93-
2.77 for DVT). Conclusions: Our study demonstrated a sig-
nificantly increased risk of VTE among HCV-infected patients.
Further studies are required to clarify how this risk should be
addressed in clinical practice.

Forest plot of the included studies hepatitis C infection and risk of
venous thromboembolism (Top), pulmonary embolism (Middle),
and deep venous thrombosis (Bottom)
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To determine the order of influence that patient demo-
graphics and clinical conditions have on access to new
Direct Acting Antiviral Agents (DAAs) in the EU5

Jason Katz, Sarah Brown, Mohammed Aiyaz, Elizabeth Baynton,
Sabina Heinz; Ipsos Healthcare, New York, NY

Background and Aims: Over the last two years, The European
Medicines Agency has approved highly effective Direct Act-
ing Antiviral (DAA) regimens for the treatment of Hepatitis C.
Access to the revolutionary DAAs, sofosbuvir (and/or ledipas-
vir), daclatasvir, or ombitasvir/paritaprevir/ ritonavir with/
without dasabuvir is not pervasive; there remains country level
differences due in some part to variations in national level
insurance and country-manufacturer dealings. Apart from these
variables, patient level factors also influence access. The aim of
this study was to analyze and order the influence of residency,
demographics and clinical conditions on access to DAAs using
recent patient chart audit data and Chi-squared Automatic
Interaction Detection (CHAID). Method: Ipsos’ HCV Therapy
Monitor, running since 2006 in the EU, reports on ~240 phy-
sicians per quarter across ltaly, Spain, France, United King-
dom, and Germany. Physicians provide patient demographic,
disease and treatment data on HCV patients seen within each
period. The EU Therapy Monitor Q2-Q4 2015 data and a
CHAID analysis were used to create a decision tree. The tree
determines the hierarchy of influence that viral load, comor-
bidities, country, substance abuse, and fibrosis score has on
patient access to DAAs. Results: The CHAID analysis split the
data by fibrosis level, revealing that fibrosis had the strongest
impact on DAA access. Country and substance abuse status
were, in most cases, the next most influential variables on treat-
ment access. When focusing on F2 patients in Germany and
Spain, those not abusing substances had a ~80% and ~60%
chance of DAA access, whilst F2 abusers in Germany and
Spain had a lower chance at ~50% and 5%, respectively. A
similar trend persisted throughout the individual fibrosis level
cohorts apart from cirrhotic patients, where clinical charac-
teristics had a greater influence than residency. Conclusion:
The decision tree revealed that treatment access is significantly
dependent on fibrosis, country and substance abuse, with viral
load and comorbidities playing a lesser role. All EU5 countries
have similar fibrosis level adjudication, but then experience
minor divergence in how substance abuse status is integrated
in access decisions. The difference in treatment rates between
abusers and non-abusers diminishes from FO-F4. Abusers are
commonly denied because of the non-compliance risk, yet
denying access now leaves the potential for future strain on
payer systems.

Disclosures:

The following people have nothing to disclose: Jason Katz, Sarah Brown,
Mohammed Aiyaz, Elizabeth Baynton, Sabina Heinz
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The new Aptima HCV Quant Dx Real-time TMA assay
accurately quantifies Hepatitis C virus genotype 1-6

Stephane Chevaliez!, Fabienne Dubernet!, Claude Dauvillier!,
Christophe Hezode?, Jean-Michel Pawlotsky’; 1Virology & INSERM
Unit U955, Henri Mondor University Hospital, Creteil, France;
?Hepatology, Henri Mondor, Creteil, France

Background: Sensitive and accurate hepatitis C virus (HCV)
RNA detection and quantification is essential for the manage-
ment of chronic hepatitis C therapy. Currently available plat-
forms and assays are usually batched and require at least one
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full day of work to complete the analyses. Objective: The aim
of this study was to evaluate the ability of the newly developed
Aptima HCV Quant Dx assay (Hologic Inc., San Diego, CA),
a transcription-mediated amplification (TMA)-based assay mak-
ing use of the fully automated Panther system, that eliminates
the need for baich processing and automates all aspects of
nucleic acid testing in a single step, fo accurately detect and
quantify HCV RNA in a large series of patients infected with
different HCV genotypes. Results: The limit of defection was
estimated to be 2.3 |U/mL. The specificity of the assay was
98.6% (95% confidence interval: 96.1%-99.5%). Intra-assay
and inter-assay coefficients of variation ranged from 0.09% to
5.61%, and 1.05% to 3.65%, respectively. The study of serum
specimens from patients infected with HCV genotypes 1 to 6
showed a satisfactory relationship between HCV RNA levels
measured by the Aptima HCV Quant Dx assay, and both real-
time PCR comparators [Abbott RealTime HCV (Abbott Molec-
ular, Des Plaines, II) and Cobas AmpliPrep/Cobas TagMan
HCV Test, version 2.0 (CAP/CTM HCV v2.0, Roche Molec-
ular Systems, Pleasanton, CA), assays]. Conclusion: The new
Aptima HCV Quant Dx assay is sensitive, reasonably specific
and reproducible and accurately quantifies HCV RNA in serum
samples from patients with chronic HCV infection, including
patients on antiviral treatment. Quantification is linear over
the full dynamic range of quantification, which covers values
observed in both untreated and treated patients with chronic
HCV infection. The Aptima HCV Quant Dx assay can thus
be confidently used to defect and quantify HCV RNA in both
clinical trials with new anti-HCV drugs and clinical practice in
Europe and the US.
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and Teaching: Gilead, BMS, Abbvie
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Jean-Michel Pawlotsky - Advisory Committees or Review Panels: Abbvie, Bris-
tol-Myers Squibb, Gilead, Janssen, Merck; Grant/Research Support: Gilead;
Speaking and Teaching: Bristol-Myers Squibb, Gilead, Merck, Janssen, Gilead
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Minimal Risk of Hepatitis B Virus Reactivation in Hepati-
tis B Virus Surface Antigen-Negative Chronic Hepatitis C
Patients Receiving Direct Acting Antiviral Agents
Chen-Hua Liv', Chun-Jen Liu!, Tung-Hung Su’, Yu-Jen Fang?, Hung-
Chih Yang', Pei-Jer Chen!, Ding-Shinn Chen!, Jia-Horng Kao';
lInternal Medicine, National Taiwan University Hospital, Taipei,
Taiwan; 2Internal Medicine, National Taiwan University Hospital,
Yun-Lin Branch, Douliou, Taiwan

Background: Little is known about the risk of hepatitis B virus
(HBV) reactivation in hepatitis C virus (HCV)-infected patients
receiving interferon (IFN)-free direct acting antiviral agents
(DAAs). Methods: HCV-infected patients receiving 12 weeks
of IFNfree DAA therapies were consecutively enrolled. The
baseline, on-reatment, and off-therapy HBV DNA, HBV sur-
face antigen (HBsAg), HBV surface antibody (anti-HBs), and
alanine aminotransferase (ALT) were serially examined. HBY
reactivation was defined as detectable serum HBV DNA fol-
lowing baseline undetectable HBY DNA, or an increase of = 1
log,o 1U/mL HBV DNA compared fo baseline detectable HBV
DNA. Significant HBV-related ALT flare was defined as ALT = 5
times upper limit of normal (ULN) or ALT = 2 times of the base-
line level with concomitant HBY DNA > 2,000 IU/mL. HBV-re-
lated hepatic decompensation was defined as significant
HBV-related ALT flare combined with jaundice, coagulopathy,
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hepatic encephalopathy or ascites. Results: Of the 103 patients
enrolled, 3 {2.9%) had HBV reactivation, but none of them
had significant HBV-related ALT flare or hepatic decompensa-
tion. Of 6 HBsAg-positive patients, 3 (50%) had HBV reactiva-
tion. In the remaining 97 HBsAg-negative patients, none had
HBV reactivation after DAA therapy. In patients with baseline
HBsAg negativity with/without anti-HBs positivity, there were
no changes of HBV serological markers. Conclusions: The risk
of HBV reactivation was low in HCV-infected patients receiving
IFN-free DAA treatment, and HBV reactivation was limited to
HBV/HCV-coinfected patients. Furthermore, the risk of HBV-re-
lated ALT flares or hepatic decompensation is also minimal in
those with HBV reactivation.

Disclosures:

Pei-Jer Chen - Advisory Committees or Review Panels: BMS, GSK, BMS, GSK,
Medigene; Consulting: Medigen, Pharmaessentia; Grant/Research Support: Vaz-
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High presence of HCV genotype 4d in HIV/HCV co-in-
fected HIV / HCV patients in Espaiia.LOST G4

Enrique Ortega Gonzalez!, Miguel A. von Wichmann?, Maria
Alma Bracho®, Victor Asensi4, Jose Antonio Mira®, Rafael Grana-
dos®, Marisa Montes’, Livia Giner8, Carlos Martin®, Antonio Rive-
ro-Juérez'9, Francisco Arnaiz de las Revillas'!, Juan Berenguer'?,
Cristina Tural'3, Francisco Veral4, Juan Luis Gomez-Sirvent!?,
Jose Antonio Oteo'é, Elisa Martinez!”, Antonio Aguilera’, Luis
Morano!?, Jorge Navarro??, Roberto Oropesa?!, Javier Moreno?2,
Purificacion Rubio-Cuevas?3; Tinfeccious disease, Consorcio Hos-
pital General Universitario, Valencia, Spain; ?Infectous Disease,
2 Hospital Universitario Donostiarra-OSI Donostialdea, San
Sebastian, Spain; 33 Unidad Mixta Infeccién y Salud Piblica FIS-
ABIO-Universitat de Valencia, Valencia, Spain; “Infectious Disease,
Hospital Universitario central de Asturias, Oviedo, Spain; °Internal
Medicine, Hospital Universitario Virgen de Valme, Sevilla, Spain;
SInternal Medicine, Hospital Universitario Dr. Negrin, Las Palmas,
Spain; 7HIV Unit, Hospital Universitario La Paz Madrid, IdiPaz,
Madrid, Spain; éInfectious Disease, Hospital General Universitario
Alicante, Alicante, Spain; °Internal Medicine, Complejo Hospi-
talario de Cdceres, Caceres, Spain; '°IMIBIC, Hospital Univer-
sitario Reina Sofia, Universidad de Cérdoba, Cordoba, Spain;
"infectious Disease, Hospital Universitario Marqués de Valdecilla,
Universidad de Cantabria, Santander, Spain; Infectious Disease,
Hospital Gregorio Maraién, Madrid, Madrid, Spain; 3Infectious
Disease, Hospital Germans Trias i Pujol, Badalona, BAdalona,
Spain; '“Infectious Disease, Hospital Virgen del Rosell, Cartagena,
Cartagena, Spain; 'SInfectious Disease, Hospital Universitario de
Canarias, Santa Cruz de Tenerife, Tenerife, Spain; '6Internal Med-
icine, Hospital de La Rioja y Complejo Hospitalario San Millan-
San Pedro-de La Rioja, logrofio, Spain; '7Internal Medicine,
17 Complejo Hospitalario Universitario de Albacete, Albacete,
Spain; "8Microbiologia, Hospital Clinico Universitario de Santi-
ago de Compostela, Santiago De Compostela, Spain; 'Infectious
Disease, Hospital Universitario Alvaro Cunqueiro, Vigo, Vigo,
Spain; ZInfectious Disease, Hospital Universitari Vall d’Hebron,
Barcelona;, Barcelona, Spain; 2!Internal Medicine, Hospital Can
Misses, Ibiza, Ibiza, Spain; ??Infectious Disease, Hospital Miguel
Servet, Zaragoza., Zaragoza, Spain; ?3Infectious Disease, Hospi-
tal Genral Universitario Valencia, Valencia, Spain

Introduction Information about the epidemiology and the
impact of HCV genotype 4 (G4) in HCV/HIV patients in Spain
is scarce. There is no data available on the number and spread
of HCV G4 lineages. Design and Setting In order to deter-
mine the prevalence and distribution pattern of HCV G4 in
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HCV/HIV co-infected individuals, a multicenter, retrospective,
observational cohort study was conducted in 21 Spanish hos-
pitals. A descriptive epidemiological analysis on a random
sample of cases was performed. A portion of the HCV NS5B
region (796 nucleotides) was amplified and sequenced in 207
associated plasma samples. HCV subtyping was performed
by using the COMET HCV online tool and compared with
our subtyping system based on phylogenetic reconstruction.
A maximum-likelihood phylogenetic tree with bootstrap sup-
port for branches built with RAXML was used for detection
of clusters of sequences. Results Within the initial cohort of
24,539 HIV-infected patients, 6,047 individuals were HIV/
HCV co-infected and 1,148 of them presented VHC G4 (20%).
Characteristics: Average age 50, male (75%), injection drug
user with more than 20 years of estimated time of infection and
stage of hepatic fibrosis greater than or equal to F2 (55%). In
most regions the prevalence of HCV G4 exceeded that of G3.
Within HCV G4, average prevalences of subtypes 4d and 4a
were 79% and 21%, respectively. A south-north distribution
pattern of HCV G4 subtypes was detected. The proportion of
patients with HCV 4d is mainly present in the north of Spain
while subtype G4a tends to increase from the north to south
with a presence greater than or equal or G4d in southern
Spain. In addition, we have detected a significant cluster of
subtype 4d formed by 8 sequences from Madrid and one
from Canary Islands that share a recent common ancestor.
Moreover, these 9 genetically close sequences along with 20
sequences belonging to Dutch HCV/HIV co-infected individu-
als from a study published in 2009, also formed a significant
cluster. This clustering suggests that transnational fransmission
networks of HCV associated with risk factors can be detected
by using this methodology. In contrast, no significant clusters
were found among subtype 4a sequences. Conclusions There
is a high percentage of HCV/HIV co-infection (24.64%) in
Spanish patients with a high prevalence of HCV G4 (20%). The
predominant subtype is 4d (71%), especially in northern Spain.
Conversely, subtype 4a has a presence similar or greater than
subtype 4d in southern Spain and Canary Islands. Phyloge-
netic analysis detected a group of closely related subtype 4d
sequences that suggests the existence of transmission networks
of HCV/HIV associated to risk factors.
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Screening for Hepatitis C in Baby Boomer Population
Using EMR Pop-Up and Targeted Mailing from Primary
CTre Physicians in a Single Community Teaching Hospi-
ta

Paul J. Thuluvath’2, Harris Feldman', Asher Horowitz!, George
Lowe; Tinstitute for Digestive Health & Liver Diseases, Mercy Med-
ical Center, Baltimore, MD; ?Medicine & Surgery, University of
Maryland School of Medicine, Baltimore, MD

In inner cities, the prevalence rates of HCV are thought to be
very high, but diagnosis and linkage to care has been sub-opti-
mal. CDC estimates those Baby Boomers, born between 1945
and 1965, account for more than 75 percent of Americans with

AASLD ABSTRACTS 409A

Hepatitis C. However, screening of this population has been
dismal despite the recommendations from CDC, USPSTF, and
CMS. Our institution provide primary healthcare to 33,736
baby boomers via 41 primary care physicians, but only less
than 10% of population at risk was screened, prior to our infer-
vention, 2 years after CDC published the recommendations.
Objectives: The objective of our study was to improve the HCV
screening of baby boom generation. Methods: We used a 2
pronged approach. We created a ‘pop-up’ in EMR prompt-
ing primary care physicians to order the screening fest when
patients visited them. We also sent letfters to patients explaining
the rationale for screening along with an order form for the
blood test. The letters were sent out only after approval by the
primary care physician, and were addressed to the patient
and signed by the primary care physician. Patients who were
found to be positive for HCV were educated and linked to care
by dedicated coordinators. We collected the numbers of com-
pleted orders by ‘pop-up’ prompting and through letters using
EMR. To improve the disease awareness, we also conducted
CME events for primary care physicians, and additionally,
coordinators met with their office staff and provided education
material. Results: In this ongoing study, we have mailed letters
to 10,189 patients of 14 primary care physicians in the first
12 months. During this period, the screening rates increased by
over 300% compared to previous 12 months. 1,167 patients
were screened through the mailed orders, and 26 patients
were found to HCV antibody; 25 of these patients have been
tested for HCV RNA, and only 10 were positive for HCV RNA
(0.86% of total screened). Additionally, 1,404 patients were
screened through the EMR pop-up, identifying another 18 with
HCV antibody; all of these positive patients were tested for
HCV RNA, and é were positive for HCV RNA (0.43% of total
screened). Of those screened through the pop-up, about 28%
had also received a letter. Conclusion: The use of automated
processes incorporated info electronic medical record systems,
can be an effective way of increasing screening rates for viral
infections. This in combination with a targeted mailing cam-
paign can expand the ability of primary care physicians to test
their patients, and identify infected individuals. The prevalence
rate of HCV in baby boom generation at our institution appears
to be lower than previously reported.

Disclosures:

Paul J. Thuluvath - Advisory Committees or Review Panels: Abbvie, Gilead;
Grant/Research Support: Gilead, AbbVie, BMS, Isai, Salix; Speaking and
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834
The role of community-based hepaititis C testing in
reaching young, at-risk adults

Jeffrey Hom?, Michelle Dougherty!, lora Magaldi!, Carla Cole-
man’, Ta-wanda Preston’, Stacey Trooskin!; 'Medicine, Drexel
University, Philadelphia, PA; 2University of Pennsylvania, Philadel-
phia, PA

BACKGROUND: While adults born between 1945-1965 con-
stitute the largest group of people in the United States with
chronic hepatitis C infection (HCV), young adults, particularly
with a history of injection drug use, are increasingly diagnosed.
Unfortunately, young adults are known to have low levels of
engagement with the health care system where HCV testing
is offered. We sought to describe the characteristics of young
adults receiving HCV testing through the ‘C’ a Difference pro-
gram, an academic-community partnership that provides free
HCV testing in three community organizations. METHODS:
Participants were recruited through a convenience sample of
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adults presenting for HCV testing at one of three community
health programs in Philadelphia, Pennsylvania, between June
2014 and December 2015. Participants completed a survey at
the time of HCV testing that included questions on risk factors,
primary care and prior HCV testing. Descriptive statistics were
performed on survey data, with comparisons made between
young adults (ages 18-35) and older adults. RESULTS: During
the study period 2131 adults, of whom 761 (36%) were young
adults, presented to one of the community health programs.
Among the 1511 (71%) adults who consented to the study
and completed the survey 534 (35%) were young adults. Com-
pared to older adults, the young adults in our sample were less
likely to have been incarcerated (47% vs 60%, p<0.001) and
more likely to have a tattoo from an unregulated setting (36%
vs 21%, p<0.001). Young adults were also more likely than
older adults to use prescription drugs (23% vs 14%, p<0.001),
while older adults were more likely to use crack (36% vs 12%,
p<0.001) and cocaine (37% vs 18%, p<0.001). Despite sev-
eral risk factors young adults were less likely than older adults
to be insured (68% vs 77%, p=0.001) or have primary care
(60% vs 69%, p<0.001). Rates of prior HCV testing were sim-
ilar between the two groups, with 36% of young adults and
35% of older adults reporting prior testing (p=0.424). Among
those who had been previously tested, young adults were more
likely to have been tested at a location other than their PCP’s
office (58% vs 43%, p=0.001). Among the 303 young adults
who had not been previously tested either in a PCP office or
elsewhere 11 (4%) were found to be positive through ‘C’ a
Difference. CONCLUSION: This study suggests that commu-
nity-based programs are an important site for engaging and
testing young adults who are at risk for HCV and who may not
have access to regular health care. With the epidemiology of
HCV revealing a rise of cases among young adults, support is
warranted to promote testing in locations frequented by this
group.
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Effect of Direct Acting Antiviral Hepatitis C Drugs on
Fibrosis Stage Over Time Using APRI and FIB-4 Scores

Whitney L. Nichols, Alexander Geboy, Sameer Desale, Idene E.
Perez, Dawn A. Fishbein; Medstar Health Research Institution,
Washington, DC

Few studies have evaluated possible regression of liver fibrosis
(LF) and cirrhosis (LC) after cure of chronic hepatitis C (HCV).
Past limitations included the lack of efficacy of interferon-based
drugs. This study examines effects of sustained virologic
response (SVR) from new Direct Acting Antivirals(DAAs) on
changes in LF or LC using non-invasive tests, fibrosis-4 (FIB-4)
and aspartate amino transferase to platelet ratio index (APRI).
Methods: A retrospective cohort study was conducted using clin-
ical data from HCV patients from January 2014 to April 2016
at MedStar Washington Hospital Center comparing FIB-4/APRI
scores in patients during and after DAA therapy who achieved
SVR and those not treated. Safety labs were collected from
treatment group at baseline, 4 weeks, end of treatment and 12
weeks after treatment; and from untreated patients at 4 equiv-
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alent time points. Chi-Square and Wilcoxon Tests were used
to assess correlations between covariates. Multivariate logistic
regression was used to assess correlations between FIB-4 and
APRI. Results: Of the 149 patients treated, mean age was 61.4
+ 6 years, 60% were male, and 89% were black. There were
no statistically significant differences between treated and con-
trols regarding sex, and race/ethnicity; age was significantly
older in the treated group (p<0.009). The majority were HCV
mono-infected and previously treatment naive, though the latter
had less patients treated (75.2 v 87.5% [p=0.006]). Regard-
ing FIB-4: At baseline, there were more LF/LC patients in the
treatment group (79.1 v 62.5% [p=0.002]); FIB-4 scores were
significantly higher in controls compared to the freatment group
at time 2, 3, and 4 (p=0.04, 0.007, and 0.03 respectively).
Regarding APRI: At baseline, there were fewer LF/LC patients
in treatment group (30.2 v 38.8% [p=0.12]) but this was not
statistically significant; APRI scores were significantly higher in
controls compared to the treatment group at time 2, 3, and 4
(all p <0.0001). For APRI staging of LC vs. non-LC, the odds
for developing LC at time 3 were 3.7 times higher for non-
treated (OR a4 3.7 [Cly51.5-9.6]). For FIB-4 staging of LC vs.
non-LC, odds for developing LC at times 3 and 4 were 2.13
and 3.04 times higher respectively, (ORs; 2.1 [Clos1.1-4.2],
3.0 [Clys51.4-6.7]). APRI and FIB-4 scores have been validated
as non-invasive markers of liver disease. They have not been
examined for those treated with new DAAs and achieved SVR.
Our study shows that FIB-4 and APRI scores improved, even in
those with advanced disease, compared to those not treated
during the same period. This is further evidence that achieving
SVR may lead to improvement in liver disease.
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Hepatitis C Virus infection and Risk of Gallstones: A Sys-
tematic Review and Meta-analysis

Karn Wijarnpreecha!, Charat Thongprayoon'!, Panadeekarn
Panjawatanan?, Natasorn Lekuthai®, Patompong Ungprasert*3;
lInternal Medicine, Bassett Medical Center and Columbia Univer-
sity College of Physicians and Surgeons, Cooperstown, NY; 2Bio-
chemistry, Faculty of Medicine, Chiang Mai University, Chiang
Mai, Thailand; *Medicine, Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok, Thailand; “Medicine, Mayo Clinic,
Rochester, MN

Background/Objectives: Gallstones and its complications are
one of the most common hepatobiliary tract diseases. Several
epidemiologic studies have suggested that patients with hep-
atitis C virus (HCV) infection might be at an increased risk
of gallstones. However, the data on this relationship remain
inconclusive. This meta-analysis was conducted with the aims to
summarize all available evidence. Methods: A literature search
was performed using MEDLINE and EMBASE database from
inception to May 2016. Studies that reported relative risks, odd
ratios, or hazard ratios comparing the risk of gallstones among
HCV-infected patients versus subjects without HCV infection
were included. Pooled odds ratio (OR) and 95% confidence
interval (Cl) were calculated using a random-effect, generic
inverse variance method. Results: Eleven studies met our eligi-
bility criteria and were included in analysis. The pooled OR of
gallstones in HCV-infected patients versus subjects without HCV
infection was 1.83 (95% Cl, 1.35-2.48, 12 =89%). Subgroup
analysis showed that significant risk was increased for both
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male (Pooled OR of 2.07, 95% Cl, 1.14-3.76) and female
(Pooled OR of 3.00, 95% Cl, 2.16-4.17). Conclusions: Our
study demonstrated a significantly increased risk of gallstones
among HCV-infected patients. Further studies are required to
clarify how this risk should be addressed in clinical picture.

Forest plot of the included studies hepatitis C infection and risk of
gallstones

Odds Ratio Odds Ratio
Study or Subgroup __log[Odds Ratio] __ SE_Weight _IV, Random, 95% CI Year 1V, Random, 95% CI
Laietal 10163 03865 69%  2.76(1.30,589] 2002
Bini et al. 10852 04481 60%  2.96(1.23,7.12] 2005
Chang et a. 0.3075 0.0991 11.5% 1.36 [1.12, 1.65] 2005 -
Chenetal. 0.5596 0.3011 8.3% 1.75(0.97, 3.16] 2006 T/
Stroffolini et al. 03553 0076 11.8% 1.43(1.23,1.66] 2007 -
Hsing et al. 09163 07073 34%  0.40[0.10,1.60] 2007 —
Acalovschi etal. 00955 0.1477 10.9% 1.10(0.82,147] 2008 -
Hung et al. 10225 0.1655 10.6%  2.78[2.01,3.85] 2011 —_
Dai et al. 0.4311 0.2084 9.9% 1.54[1.02,2.32] 2013 e
Shah et al. 1.3553 0.1138 11.4% 3.88[3.10, 4.85] 2014 -
Tsaietal. 06678 0.2435 9.3% 1.95(1.21,3.14] 2014 =5
Total (95% CI) 100.0% 1.83[1.35, 2.48] >
Heterogeneity: Tau? = 0.20; Chi* = 87.98, df = 10 (P < 0.00001); I = 89% o oS % —
Test for overall effect: Z = 3.93 (P < 0.0001) FICV lower risk - HCV higehr risk
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Clinical evaluation of a newly developed chemilumines-
cence enzyme immunoassay for HCV core antigen

Takako Inoue'!, Tomoyuki Ohike', Takaaki Goto!, Kumiko Ohne’,
Yuji Tsuzuki'-2, Shigeru Sato!, Yasuhito Tanaka'-2; 'Clinical Labo-
ratory, Nagoya City University Hospital, Nagoya, Japan; ?Depart-
ment of Virology & Liver unit, Nagoya City University Graduate
School of Medical Sciences, Nagoya, Japan

Background: The quantification of hepatitis C virus core anti-
gen (HCV Ag) in serum is useful to estimate viral replication.
A newly developed and fully automated chemiluminescence
enzyme immunoassay (CLEIA) for HCV Ag will be available in
Japan. The aim of this study is to compare the new HCV Ag
assay with conventional ones and to evaluate its clinical utility.
Methods: This study protocol was approved by the appropriate
institutional ethics review committees. The new HCV Ag assay
(Lumipulse Presto HCV Ag [LP-Presto HCV Ag] [Fujirebio, Inc.])
was compared with two conventional assays (Lumipulse Ortho
HCV Ag [LP-Ortho HCV Ag] [Fujirebio, Inc.] and Architect HCV
Ag [Abbott Japan]). 1) A total of 220 frozen sera (83 were
positive and 137 were negative by LP Ortho HCV Ag] in our
hospital, and a total of 206 fresh sera which were negative by
LP-Ortho HCV Ag obtained on the day when the examination
was performed were used in this study. As basic examinations,
reproducibility, stability, and quantitation limit were examined.
Correlation and concordance rates between LP-Presto HCV Ag
and conventional assays were performed. Specificity test for
LP-Presto HCV Ag were examined. 2) A total of 42 frozen sera
with hypergammaglobulinemia which were negative by LP-Or-
tho HCV Ag were measured by LP-Presto HCV Ag. Results:
1) Reproducibility, stability, and quantitation limit of LP-Presto
HCV Ag were all supportive results to efficacy. In the 83 cases
positive by LP-Ortho HCV Ag, correlation was found with LP-Or-
tho HCV Ag [y=1.023x+131.5, r=0.967), and with Architect
HCV Ag (y=1.381x-56.76, r=0.941). There were 1 discrep-
ancy between Lumipulse Presto and LP-Ortho HCV Ag, and 2
discrepancies between Lumipulse Presto and Architect HCV Ag.
The concordance rates were 98.8% between Lumipulse Presto
and LP-Ortho HCV Ag, and 97.6% between Lumipulse Presto
and Architect HCV Ag. In the 133 cases negative by LP-Ortho
HCV Ag, there were no discrepancies. A total of 137 frozen
samples and 206 fresh samples negative by LP-Ortho HCV Ag
were negative by LP-Presto HCV Ag under the cutoff value 20
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fmol/L. Meanwhile, there was 1 discrepancy between these
assays under the cutoff value 10 fmol/L. 2) Of the 42 fro-
zen samples with hypergammaglobulinemia and negative by
LP-Ortho HCV Ag, 41 samples were negative and one sample
(IgG 7,125 mg/dL) showed false-positive by LP-Presto HCV Ag.
Conclusions: The results of basic examinations and specificity
test are reliable, and the concordance rates with conventional
assays are high. The nonspecific reaction caused by hyper-
gammaglobulinemia is found to be reduced. The new assay
“Lumipulse Presto HCV Ag” can be used with high clinical
efficiency.
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Case Management to Improve Uptake for Screening
and Therapy of Hepatitis C viral infection in People Who
Inject Drugs.

Rob Bielen?, Rita Verrando3, Joris Penders?, Els Oris?, Frederik
Nevens’, Geert Robaeys®!; 'Faculty of Medicine and life sci-
ences, Hasselt University, Tongeren, Belgium; 2Faculty of Medicine
and Life sciences, Hasselt University, Hasselt, Belgium; 3Centra
voor Alcohol en andere Drugproblemen, Hasselt, Belgium; “Depart-
ment of Clinical Biology, Ziekenhuis Oost-Limburg, Genk, Belgium;
5Department of Gastro-Enterology and Hepatology, University Hos-
pitals KULeuven, Leuven, Belgium; $Department of Gastro-Enterol-
ogy and Hepatology, Ziekenhuis Oostlimburg, Genk, Belgium

Introduction Hepatitis C viral infection (HCV) has become a
curable disease due to the development of direct acting antivi-
rals (DAA). Therefore, the World Health Organization (WHO)
has set a target to eliminate HCV. The largest group at risk for
HCV at present are people who inject drugs (PWID), especially
in the western world. Due to various barriers, this risk group
is still underserved for HCV. Our goal was to study if a case
management policy could improve uptake for screening and
treatment for HCV in PWID. Methods We performed a prospec-
tive, interventional cohort study, evaluating the effect of case
management on screening and treatment for HCV in PWID in
an opiate substitution treatment (OST) setting in Limburg (Bel-
gium). The goal was to address the PWID at this setting and
to provide all the steps of the continuum of care, proposed by
Meyer JP et al. (Int J Drug Policy, 2015). The cohort existed
of four groups of PWID: firstly, a large group who received
methadone at their local pharmacy. A second large group
received methadone at the OST setting. Thirdly a smaller a
group who were active users in a needle exchange program.
And finally a small group who were recruited after referral to
the hospital (former PWID). Results The results are presented in
Figure 1. In all of the groups more than 80% of the cases were
screened, except in the pharmacy group: these presented only
a few times a year in the OST setfting which could explain the
lower screening rate. However, when addressed, more than
85% of the PWID in the pharmacy group were tested. In our
PWID cohort, approximately 29% was HCV RNA positive.
From these chronically infected PWID, 62% were assessed for
treatment. 95% of them were eligible for antiviral treatment.
However, treatment could only be started within the Belgian
reimbursement criteria (requirement of F3 or F4 Metavir fibrosis
score). As such, 51% were ruled out for therapy at present and
treatment was started in 43%. Conclusion Case management
is an effective way to screen a well-defined cohort of high-risk
individuals for HCV and also improves treatment uptake.
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Figure 1: Outcome of Case Management on the uptake for
screening and treatment for HCV in a PWID cohort in Limburg

(Belgium)
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Patients who Fail Treatment in the era of DAAs: Projec-
tions from HEP-SIM Model

Jagpreet Chhatwal', Qiushi Chen?, Turgay Ayer?, Fasiha Kan-
walé, Kris V. Kowdley?, Xiaojie Wang?, Mark S. Roberts”, Stuart
C. Gordon?; TInstitute for Technology Assessment, Massachusetts
General Hospital, Harvard Medical School, Boston, MA; 2Swed-
ish Medical Center, Seattle, WA, 3Henry Ford Hospital, Detroit,
MI; 4Georgia Institute of Technology, Atlanta, GA; *Michael E.
DeBakey Veterans Affairs Medical Center, Houston, TX; $Baylor
College of Medicine, Houston, TX; “University of Pittsburgh, Pitts-
burgh, PA

Purpose: The introduction of oral direct-acting antivirals (DAAs)
has dramatically changed the landscape of HCV treatment.
Many more patients are eligible for therapy due to the absence
of interferon and ribavirin, and real-world effectiveness mirrors
the results of Phase 3 clinical frials. Our objective was to quan-
tify the number of HCV (GT 1-6) patient population who fail on
currently approved oral DAAs (including NS5A vs. non-NS5A
failures) over time in the U.S. Methods: We used our Hepati-
tis C Disease Burden Simulation model (HEP-SIM), which was
previously validated with NHANES and CDC studies and used
to project changes in HCV prevalence in the U.S. We simu-
lated the current clinical management of HCV including the
birth-cohort and risk-based screening. Using market research
data from IMS and IPSOS, we modeled DAA treatment in dif-
ferent waves starting with the launch of Ts.generation DAAs
in 2011, followed by 2".generation DAAs including sofosbu-
vir, simeprevir and ledipasvir in 2014, and multiple NS5A-in-
hibitor containing DAAs in 2015. SVR rates were obtained
from real-world TRIO and TARGET datasets. Within our model,
patients who failed an NS5A were not eligible for NS5A
retreatment until 2018, unless they were cirrhotic. We pro-
jected the number of patients undergoing treatment between
2014 and 2020; and the number of patients who failed DAAs
(NS5A and non-NS5A). Results: We estimated that 1.41 mil-
lion patients would receive treatment with 2"d-generation DAAs
from 2014 to 2020. Of these, 117,000 would fail to achieve
SVR with DAAs, of which 58% are NS5A inhibitors failures
(Figure 1). The characteristics of patients who fail on DAAs
were: 51% cirrhosis, 72% GT1, 14% GT2, 9% GT3, and 5%
GT4-6. Conclusions: Even in the era of highly efficacious DAAs,
a significant number of patients will fail to achieve SVR and will
have limited re-treatment options. This population represents a
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group with significant unmet medical need. Safe and effective
therapies are needed for this population to prevent the long-
term sequelae of HCV.
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Risk of hepatitis C virus related hepatocellular carci-
noma between subjects with spontaneous and treat-
ment-induced viral clearance

Ming-lung Yu'!, Chung-Feng Huang!, Chia-Yen Dai’, Jee-Fu
Huang'!, Mei-Hsuan Lee?, Wan-long Chuang'; 'Hepatobiliary
Division, Department of Internal Medicine, Kaohsiung Medical
University Hospital, Kaohsiung, Taiwan, Kaohsiung, Taiwan; 2Insti-
tute of Clinical Medicine, National Yang-Ming University, Taiwan,
Taipei, Taiwan

Background/Aims Both spontaneous hepatitis C virus (HCV)
clearance and the achievement of sustained virological
response (SVR) by means of anti-viral therapy greatly reduce
the incidence of hepatocellular carcinoma (HCC) development.
The current study aimed to compare the risk of HCC between the
two patient groups Methods A total of 313 subjects with spon-
taneous HCV clearance (SC) and 564 age- and sex-matched
patients in the treatmentinduced SVR group were enrolled for
analysis. Results Nineteen (2.17%) of the 877 patients devel-
oped HCC during 6,963 person-years of follow-up. Fourteen
(2.48%) SVR patients and 5 (1.6 %) SC patients developed
HCC (P=0.004). Cox regression analysis of factors predictive
of HCC included SVR (versus SC: hazard ratio [HR]/ 95%
confidence interval [Cl]: 5.83/1.27-26.88), diabetes (HR/
Cl:3.41/1.21-9.58), and age (HR/Cl: 1.07/1.01-1.14).0f
the 564 SVR patients, eleven (5.88 %) of the 187 patients with
fibrosis stage 2-4 (F2-4) and 2 (0.88 %) of the 226 patients
with FO1 developed HCC (P=0.01). Compared to SC subjects,
only SVR patients with F2-4 (P<0.001) but not FO-1(P=0.60)
had a higher risk of HCC development. Cox-regression analy-
sis using liver fibrosis as a variable demonstrated that factors
associated with HCC included SVR with F2-4 (versus SC: HR/
Cl: 10.06/2.20-45.98), diabetes (HR/CI:3.23/1.149.19),
and age (HR/CI: 1.08 1.02-1.15). Conclusions Compared to
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subjects with spontaneous viral clearance, subjects with anti-
viral treatmentinduced HCV viral clearance remain at high
risk for HCC development, especially if they have significant
hepatic fibrosis. These results may provide important informa-
tion for decision-making regarding the prioritization of current
direct antiviral agents in resource-limited countries.
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Cryoglobulins and autoantibodies clearance in a cohort
of HIV/HCV co-infected subjects treated with different
anti-HCV direct-acting agents.

Roberto Rossotti; Infectious Diseases, “Niguarda Ca Granda” Hos-
pital, Milan, Italy

Background. HIV and HCV infections are characterized by
chronic immune system activation that leads to immunologic
dysregulation and exhaustion. This study assessed the evolu-
tion of inflammation parameters in HIV/HCV subjects treated
with different anti-HCV regimens. Methods. Co-infected indi-
viduals who started an interferon-free treatment were included
in the analysis. Data about leukocytes, inflammation markers,
cryoglobulins and autoantibodies were collected at baseline
and 12 weeks after end of treatment. Descriptive statistics,
Chi-square and Wilcoxon tests were used. Results. 64 HIV/
HCV patients (males 76.6%, median age 52 years) achieved
SVR12 after a treatment with different regimens, mainly
sofosbuvirbased (21.8% with SOF and ribavirin, 45.3% in
combination with daclatasvir, 17.2% with ledipasvir, 9.4%
with simeprevir), 6.3% with 3D. The majority was infected by
genotype 3 (37.5%) and was cirrhotic (68.8%). None had
a diagnosis of autoimmune disease, 3 subjects had cryo-
globulins-related kidney damage. There is a trend in Neutro-
phils increase, while no change was observed in Leukocytes,
CD4+ and CD4/CD8 ratio. Ferritin and cryoglobulins posi-
tivity decrease significantly. Antithyroglobulin, c:ANCA and
p-ANCA decrease significantly. ANA positivity remains sta-
ble, but fluorescence changed: there is a trend in anti ring/
rod (antiRR) antibodies increase. Conclusions. This analysis
showed that achieving an SVR partially improves immunologic
parameters within a short follow up: immunologic response in
terms of cryoglobulins clearance was significant. ANA showed
a change in fluorescence was registered: anti-RR antibodies
are considered to be interferon-induced, while in co-infected
subjects they were already present at baseline and increased
with virologic clearance even without interferon, thus suggest-
ing a virological clearance-mediated instead of a drug-induced
effect.
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Table 1. Comparison of immune-related.
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Higher Prevalence of Existing Comorbidities and Medi-
cation Use in Untreated Patients with Chronic Hepatitis
C (CHC) compared to Treated Patients: A Popula-

tion-Based Study in Post- Oral Direct-Acting Antivirals
(DAAs) Era

Philip Vutien'2, Nhu (Josephine) Q. Tran3, Felix Cao®, Vincent
Peichel®, Mindie H. Nguyen'; Division of Gastroenterology and
Hepatology, Stanford University Medical Center, Palo Alto, CA;
2Rush University Medical Center, Chicago, IL; 3Optum, Eden Prai-
rie, MN

Background: Over 75% of patients living with CHC in the
US were born between 1945 and 1965. As this population
ages, the increasing rates of medical comorbidities will make
CHC management more challenging. In addition related med-
ications and drug-drug interactions may complicate the use of
cytochrome P-450 metabolized DAAs. Objective: To measure
the prevalence of comorbidities and medications that may be
barriers towards initiating DAAs in a large U.S. cohort with
CHC. Methods: We identified from Optum Insight's insurance
claims database CHC patients by ICD-9 code from 1/1/2011
to 9/30/2015. Our treatment group consisted of patients
receiving DAA prescriptions after 11/1/2013. Any patients
treated prior to 11/1/2013 were excluded from the study.
Medical comorbidities were defined by ICD-9 codes. Results:
In total, 12,622 insured CHC patients were included: 6,325
treated and 6,297 untreated patients. The majority were male
(61%) and had Medicare partD (66.8%). By medical comor-
bidities (Figure), untreated patients were more likely to have
end stage renal disease (4% vs. 1.4% treated, OR = 2.9, p
<0.001), congestive heart failure (11.4% vs. 4.4% treated, OR
= 2.8, p < 0.001), and seizure disorder (5.6% vs 3% treated,
OR=1.9, p<0.001). Untreated patients were also more likely
to have active or prior episodes of psychosis (9.4% vs. 5%
treated, OR = 2, p < 0.001) and were more likely to be pre-
scribed a medication with potentially severe drug-drug interac-
tion to DAAs (24.7% vs. 21.5% treated, p < 0.001) including
anticonvulsants (1.7% untreated vs. 0.9% treated, p < 0.001).
Conclusion: In a largely Medicare U.S. cohort of CHC patients,
the prevalence of certain major comorbidities and concomitant
medications was higher in untreated CHC patients compared
to treated patients. The presence of major comorbidities and/
or concomitant medications with major drug-drug interactions
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with anti-HCV medications may be a barrier to anti-HCV ther-
apy, and treatment prior to development of such comorbidities
and related medications may help improve the overall treat-
ment rate for CHC.
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Foundation for a Clinical Intervention on Hepatitis C: A
2015 Survey of New York City Hospitals’ Capacity to
Cure

Ryan Duerme, Shale Maulana, Jessie Schwartz, Nirah John-
son, Eric J. Rude, Fabienne Laraque; Viral hepatitis/BCD, NYC
DOHMH, Long Island City, NY

BACKGROUND: In New York City (NYC), many of the esti-
mated 146,500 residents with chronic hepatitis C (HCV) will
likely seek care at one of NYC'’s 34 acute care hospitals’ out-
patient clinics. Data on the capacity of hospitals to provide
HCV screening, diagnosis, and treatment are limited. Given the
changing landscape of HCV treatment and the complexity of
the NYC hospital-based healthcare system, an understanding
of gaps related to HCV care is needed to tailor interventions.
To that end, the NYC Health Department conducted a needs
assessment of hospitals on their capacity for HCV screening,
diagnosis, and treatment. METHODS: The Health Department
developed and administered a survey on facility-level practices
related to HCV screening, diagnosis, and treatment capacity
to NYC acute care hospitals. Clinical representatives from the
hospitals were recruited through email and site visits. Responses
were collected through paper surveys and SurveyMonkey.com
from July 8, 2015 — September 30, 2015. Descriptive analy-
sis was conducted using Survey Monkey and Excel. RESULTS:
Twenty-seven hospitals completed the survey (79% response
rate). Screening: Of the 23 hospitals responding to this ques-
tion, 18 (78%) indicated that most of their patients have risk
factors for HCV infection. Eighteen (67%) of the 27 sites also
reported that their hospital’s electronic health record system
had an age-based screening alert for high-risk patients born
from 1945-1965, yet only 10 (37%) reported screening 50%
or more of this cohort . Diagnosis: Eleven (41%) sites reported
no challenges to providing RNA testing in-house, but only 5
(19%) had implemented HCV antibody-fo-RNA reflex testing.
Treatment. With the exception of one facility, all hospitals indi-
cated being able to provide HCV treatment in-house. How-
ever, only 9 (33%) and é (22%) respondents indicated that
HCV treatment was available in their primary care clinics for
mono-infected and HIV/HCV co-infected patients, respectively.
Most patients were cared for in infectious diseases and gas-
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troenterology clinics. Finally, of the 26 hospitals responding
to this question, 16 (62%) indicated denial of medication cov-
erage by health insurances was a barrier to HCV treatment.
CONCLUSION: This survey provided an understanding of prac-
tice and gaps in HCV care capacity among acute care hospital
clinics in NYC. Low rates of screening, confirmatory testing,
along with limited provider capacity in primary care seftings
and barriers to securing treatment were reported. This infor-
mation is being used to guide the work of the HCV Clinical
Network and develop interventions to address these gaps.
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Performance Evaluation of the new real-time PCR-based
cobas HCV assay for use on the cobas 6800/8800 sys-
tems for the detection and quantification of HCV RNA

Johannes Vermehren!, Caterina Berkowski!, Benjamin Maas-
oumy?, Veronique Michel-Treil¥, Enrique Marino?, Ed G. Marins?,
Heiner Wedemeyer?, Christoph Sarrazin'; "Medizinische Klinik 1,
Universitétsklinikum Frankfurt, Frankfurt, Germany; ?Medizinische
Hochschule Hannover, Hannover, Germany; 3Covance Central
Laboratory Services, Geneva, Switzerland; “Roche Molecular
Diagnostics, Pleasanton, CA

Background and Aim: Quantification of HCV RNA during anti-
viral therapy is essential for the guidance of treatment duration,
to decide on futility and to determine sustained response. The
aim of this study was to evaluate the performance of the recently
FDA-approved realtime PCR HCV RNA assay cobas® HCV for
use on the cobas® 6800/8800 systems (cobas HCV; Roche
Diagnostics). Methods: Analytical sensitivity and linearity at
lower concentrations (5-1000 IU/mL) were assessed by cobas
HCV using WHO standard traceable panels representing HCV
genotypes (GT) 1-4 and compared with two established HCV
RNA assays, COBAS® AmpliPrep/COBAS® TagMan® HCV
test v2.0 (CAP/CTM) and COBAS® TagMan® HCV test v2.0
for Use with the High Pure System (HPS/CTM). In addition,
pairwise assay comparisons were performed using clinical
serum samples (n=245) representing HCV GT1. Concordance
of baseline samples was assessed using the é million 1U/mlL
cut-off which is used to tailor treatment duration in non-cirrhotic,
treatment-naive GT1 patients receiving ledipasvir/sofosbuvir.
Results: The analytical sensitivity of cobas HCV was 8.2 1U/
mL (95% Cl: 6.7-14.4) in samples representing GT 1, and 6.3,
6.1 and 13.7 IU/mL in GT 2, 3 and 4, respectively. cobas
HCV was mostly linear at low HCV RNA concentrations with a
mean observed log difference of 0.18 in samples containing
GT1 (all differences between expected and observed results
were <0.3 log IU/ml). Pairwise comparison of quantifiable GT
1 samples showed excellent agreement between cobas HCV
and CAP/CTM (mean difference, 0.085; 95% Cl: 0.06, 0.11),
and cobas HCV vs. HPS/CTM (mean difference, -0.095; 95%
Cl: -0.119, -0.072). Using the concordance in baseline sam-
ples between cobas HCV vs. CAP/CTM and cobas HCV vs.
HPS/CTM was 97% and 96%, respectively, with respect to
the 6 million 1U/mL cut-off. Conclusions: cobas HCV is highly
sensitive and linear at the low end of the dynamic range in GTs
1-4. cobas HCV shows excellent correlation and a high level of
concordance at the 6 million cut-off with CAP/CTM and HPS/
CTM in clinical samples of patients with HCV GT1.
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Hepatitis C virus core antigen: A simplified treatment
monitoring tool among those with recent Hepatitis C
virus infection, including for post-treatment relapse

Francois Lamoury’, Behzad Hajarizadeh’, Marianne Martinello’,
Angelica Soker!, Danica Martinez!, Philip Cunningham?, Gavin
A. Cloherty?®, Pip Marks!, Gail Matthews', Janaki Amin!, Jason
Grebely!, Gregory Dore!, Tanya L. Applegate!; 'The Kirby Insti-
tute, University of New South Wales, Sydney, NSW, Australia; 2St
Vincent's Applied Medical Research, St Vincent’s Hospital Sydney,
Sydney, NSW, Australia; 3Abbott Virology, Abbott Laboratories,
North Chicago, IL

Background: Simplified, affordable diagnostic tools are essen-
tial to facilitate global access to hepatitis C virus (HCV) treat-
ment. This study evaluated the clinical performance of HCV
core antigen (HCVcAg) detection as an alternative to RNA test-
ing in plasma to monitor HCV treatment efficacy in recent infec-
tion. Methods: Participants with recent HCV infection (duration
of infection <12months) who completed 6 weeks of sofosbu-
vir+ribavirin in DARE-C Il were assessed at week 1, 2, 3, 4,
end of treatment (ETR) and posttreatment week 4, week 12 and
week 24. HCV RNA and HCVcAg were quantified by AmpliP-
rep/COBAS Tagman assay (Roche) and ARCHITECT HCV Ag
(Abbott Diagnostics). The sensitivity and specificity of HCVcAg
assay (>3fmol/L) were calculated for quantifiable HCY RNA
(>151U/mL). Results: 124 longitudinal samples in 18 treated
participants were available for HCV RNA and HCVcAg festing,
including baseline (n=18), ETR (n=16), posttreatment week 12
(n=18). Overall, HCVcAg demonstrated a sensitivity of 74.1%
(95% Cl 60.7-84.4) and a specificity of 98.5% (95% Cl 90.7-
99.9) compared with HCV RNA. At pretreatment, HCVcAg
was detected in 89% samples, demonstrating a sensitivity of
88.9% (95% Cl 63.9-98.1). Two baseline HCVcAg non-reac-
tive samples had quantifiable HCV RNA at 33 and 150IU/
mL. At ETR, RNA and HCVcAg were detected in 13% and 6%
samples, respectively (sensitivity 50%, 95% Cl 2.7-97.3; spec-
ificity 100%, 95% Cl 73.2-100%). At posttreatment week 12,
RNA and HCVcAg were detected in 72% and 61% samples,
respectively (sensitivity 84.6%, 95% Cl 53.7-97.3; specificity
100%, 95% Cl 46.3-100% Cl). Two posttreatment week 12
non-reactive HCVcAg results had quantifiable HCV RNA at 50
and 25331U/mL. Conclusion: This study demonstrates core anti-
gen provides high specificity when compared with HCV RNA.
The potential clinical utility of HCV core antigen requires further
evaluation, particularly in the context of low HCV RNA levels.
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Integrated Resistance Analyses of HCV-infected Patients
treated with Sofosbuvir, Velpatasvir and Voxilaprevir
for 8 and 12 weeks from Phase 2 Studies

Nancy Reau?, Mindie H. Nguyen3, Kris V. Kowdley#, Edward J.
Gane®, Hadas Dvory-Sobol!, Evguenia S. Svarovskaia', Jenny C.
Yang!, Luisa M. Stamm!, Diana M. Brainard’, Michael D. Miller!,
Hongmei Mo!, Eric Lawitz®, Paul Y. Kwo®, Michael P. Curry?, Ira
M. Jacobson”; 'Gilead Sciences, Inc., Foster City, CA; 2Rush Uni-
versity Medical Center, Chicago, IL; 3Stanford University Medical
Center, Palo Alto, CA; 4Swedish Medical Center, Seattle, WA;
SAuckland City Hospital, New Zealand Liver Transplant Unit, Auck-
land, New Zealand; $University of Texas Health Sciences Center,
Texas Liver Institute, San Antonio, TX; “Mount Sinai Beth Israel,
New York, NY; 8Indiana University School of Medicine, Indianap-
olis, IN; ?Beth Israel Deaconess Medical Center, Boston, MA

Background: In 4 Phase 2 studies, the combination of sofos-
buvir (SOF), velpatasvir (VEL), and voxilaprevir (VOX) that
target distinct HCV proteins, NS5B, NS5A, and NS3/4A,
respectively, demonstrated high efficacy in genotype (GT) 1-6
HCV infected patients who were DAA-naive or DAA-experi-
enced with durations of 8 or 12 weeks. Here, we evaluate
the effect of baseline resistance associated substitutions (RASs)
on treatment outcome and emergence of RASs in patients
who experience virologic failure. Methods: NS3, NS5A, and
NS5B deep sequencing was performed at baseline for all
patients (N=262; 145 GTlaq, 31 GT1b, 23 GT2, 54 GT3, 7
GT4, 2 GT6) and at the time of virologic failure. Results are
reported using a 15% cutoff. Results: At baseline, 141/262
(54%) patients had RASs in at least one of the NS3 and/or
NS5A viral genes (23% NS3, 18% NS5A, 13% NS3/NS5A).
NS5A RASs were observed more commonly in NS5A inhibi-
tor-experienced patients (40/46, 87%) than DAA-experienced
patients who had not previously received a NS5A inhibitor
(18/81, 22%). In DAA-naive patients treated for 8 weeks, 97%
achieved SVR12 with similar SVR12 rates observed in patients
without (79/81, 98%) or with (52/54, 96%) RASs. In NS5A
inhibitor-experienced patients, all (46/46, 100%) achieved
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SVR12 and in non-NS5A inhibitor DAA-experienced patients,
all but 1 patient (80/81, 99%) with a NS5A RAS achieved
SVR12. Overall, 91% of patients with NS5A Y93 RASs at
baseline achieved SVR12 (21/23). Thirteen (5%) patients had
NS5B nucleoside inhibitor (NI) RASs, including 5 with L159F,
all achieved SVR12. Of the 5 patients who relapsed, none had
treatment emergent NS5A and NS5B RASs. One patient who
relapsed had treatment-emergent NS3 Q80R (which confers
no phenotypic change to VOX). Conclusions: Baseline RASs
had no impact on the virologic response in DAA-naive and
DAA-experienced patients following treatment with SOF, VEL,
and VOX for 8 or 12 weeks, respectively. Viral relapse was not
associated with emergence of viral resistance.

SVR12 in Patients With or Without Baseline RASs

DAA-Naive NS5A inhibitor-Experienced Non-NS5A inhibitor
Patients Patients DAA-Experienced Patients
SOF/VEL/+VOX SOF/VEL/+VOX SOF/VEL/+VOX
RASs 8 Weeks 12 Weeks 12 Weeks
(N=135) (N=46) (N=81)
No NS3 or
NS5A RAS 79/81 (98%) 4/4 (100%) 36/36 (100%)
Any NS3 or 14>
NS5A RAS 52/54 (96%) 42/42 (100%) 44/45 (98%)
- NS3 RAS 29/30 (97%) 2/2 (100%) 27/27 (100%)
- NSSA RAS 15/16 (94%) 19/19 (100%) 11/12 (92%)
- NS3 and
NSS5A RASs 8/8 (100%) 21/21 (100%) 6/6 (100%)
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Six weeks of sofosbuvir/ledipasvir treatment of

acute hepatitis C virus genotype 1 monoinfection:
Fin::il results of the The German HepNet Acute HCV IV
Study

Katia Deterding’-2, Christoph D. Spinner®, Eckart Schott*, Tania
M. WelzelP, Guido Gerkenb, Hartwig H. Klinker”, Ulrich Spen-
gler, Johannes Wiegand®, Julian Schulze zur Wiesch®, Anita
Pathil'’, Markus Cornberg'-'2, Andreas Umgelter®, Caroline Z5lI-
ner?, Stefan Zeuzem?®, Armin Papkalla’s, Kristina Weber'4, Svenja
Hardtke2, Heiko von der Leyen'3, Armin Koch'™, Dorothee von
Witzendorff'2, Michael P. Manns'-'2, Heiner Wedemeyer! ',
"Hannover Medical School, Hannover, Germany,; 2HepNet
Study-House, project of the German Liver Foundation, Hannover,
Germany; 3University Hospital Klinikum rechts der Isar, Munich,
Germany; “Charité Universitétsmedizin Berlin, Berlin, Germany;
SUniversity Hospital Frankfurt, Frankfurt, Germany; SUniversity Hos-
pital Essen, Essen, Germany; “University of Wiirzburg Medical
Center, Wiirzburg, Germany; 8University Hospital Bonn, Bonn,
Germany; °University of leipzig, Leipzig, Germany; 1%University
Hospital Hamburg-Eppendorf, Hamburg, Germany; '!University
Clinic of Heidelberg, Heidelberg, Germany; '2HepNet Study-
House, project of the German Liver Foundation, German Centre
for Infection Research (DZIF), Hannover, Germany; '*Hannover
Clinical Trial Center GmbH, Hannover, Germany; '“Department
of Biostatistics, Hannover, Germany

Background: Early treatment of acute hepatitis C virus (HCV)
infection with interferon alfa monotherapy is highly effective
but is associated with frequent unfavorable side effects. There
is no fully published study yet exploring the safety, efficacy and
required treatment duration of interferon free treatment of acute
hepatitis C virus monoinfection. Preliminary reports suggested
that ledipasvir/sofosbuvir therapy is effective in acute hepatitis
C but relapses were reported in HIV<oinfected patients after 6
weeks of treatment. Methods: The German HepNet Acute HCV
IV Study was designed as a single arm, prospective multicenter
pilot study to evaluate the efficacy and safety of treatment with
sofosbuvir plus ledipasvir (SOF/LDV) for 6 weeks without riba-
virin in patients with acute genotype 1 HCV monoinfection. We
here report the final 24 weeks post treatment results. Results:
Twenty patients were included by 10 centers (60% male, mean
age 46=12 years; 11 patients HCV genotype 1a, 9 patients
genotype 1b). The main risk factors for HCV infection were sex-
ual transmission (n=11) and medical procedures/needle stick
injuries (n=5). Median alanine aminotransferase (ALT) and
median bilirubin levels before start of antiviral treatment were
225 U/I [range 32-2716) and 13.6 umol/I (range 5.13-111),
respectively. ALT levels rapidly declined during therapy and
values normalized already by treatment weeks 2 in 9 patients
and by week 4 in 17 patients. HCV RNA was undetectable
by the Roche COBAS® AmpliPrep/COBAS® TagMan® HCV
Test v2.0 by weeks 2, 4 and 6 in 8, 13, and 20 patients,
respectively. SVR-12 was 100% and 18 patients have already
completed FU-week 24 and all remained HCV-RNA negative.
Conclusion: Treatment for 6 weeks with LDV/SOF was well
tolerated and highly effective in HCV genotype 1 monoinfected
patients with acute hepatitis C. Virological response was dura-
ble after therapy for at least 24 weeks. A rapid improvement
in biochemical disease activity was observed during therapy.
Short-duration treatment of acute hepatitis C could prevent the
spread of HCV in high risk populations and may be cost-saving
as compared to treatment of chronic hepatitis C.
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Cost Effectiveness Analysis of Pre vs. Post LT Treatment
with All Oral Direct Acting Antivirals in Hepatitis C
Patients with Decompensated Cirrhosis in the US

Sammy Saab’, Stevan A. Gonzalez?, Ryan B. Perumpail®, George
Cholankeril*, Aijaz Ahmed®, Zobair M. Younossi®; TUCLA, los
Angeles, CA; 2Baylor Health, Fort Worth, TX; 3Stanford University
Medical Center, Palo Alto, CA; “Roger Williams Medical Center,
Providence, Rl; °Inova Fairfax Hospital, Falls Church, VA

Background and Obijective: Selected all-oral direct acting
antivirals (DAAs) have been shown to have high safety and
efficacy in treating Hepatitis C (HCV) patients with decom-
pensated cirrhosis (DCC). However, there is limited empirical
evidence comparing the health and economic outcomes asso-
ciated with treating patients pre- vs. postliver transplant (LT).
The objective of this study was to analyze the costeffective-
ness of pre- vs. post LT treatment with an all-oral DAA regimen
among patients with DCC waitlisted (WL) for LT. Methods: We
constructed a decision-analytic Markov model of the natural
disease progression of HCV in patients with decompensated
cirrhosis (DCC) waitlisted (WL) for LT. The model followed a
hypothetical cohort of 1,000 patients with a mean age of 50
over a lifetime horizon from a third-party US payer perspec-
tive, and estimated their health and cost outcomes based on
pre- vs. postLT treatment with an oral DAA. Health states and
natural history pre-LT were stratified by MELD score and SVR.
Transition probabilities and utilities were based on the litera-
ture and hepatologist consensus. SVR rates were sourced from
ASTRAL-4 and SOLAR-1, -2. Costs were sourced from RedBook,
Medicare fee schedules, and published literature. Results: The
postLT treatment arm had a mean time on WL of 0.94 years
and a 27.6% probability of death on the WL, vs. 2.05 years
(+117.5%) and 26.2% (-5.1%) in the pre-LT arm. Over the
model time horizon, the postLT treatment arm yielded 629
patients with SVRs, 7 patients with HCC, and 679 liver-related
deaths, vs. 902 (+43.4%), 5 (+35.8%) and 607 (-10.7%) in
the pre-LT arm. The pre-LT treatment strategy resulted in 10.2
per-patient quality-adjusted life years (QALYs), 12.0 per patient
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life years (LYs), and $262,846 per patient lifetime costs vs.
9.0, 11.3, and $253,713 in the post-LT arm. Therefore, pre-LT
treatment was found to be the most cost-effective, with an ICER
of $7,593. Based on one-way deterministic sensitivity analysis,
our results were most sensitive to the utility of patients postLT,
treatment SVR rates, and LT costs. Conclusion: The timing of
antiviral freatment for HCV patients with DCC relative fo LT is
an important area of clinical and policy research. Our results
indicate that pre-LT treatment with a highly effective, all-oral
DAA regimen is the most cost-effective strategy for the treatment
of HCV patients with DCC waitlisted for LT.
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Analysis of HCV Variants in the MAGELLAN-1 Part 1
Study: ABT-493 and ABT-530 Combination Therapy
of Genotype 1-Infected Patients Who Had Failed Prior
Direct Acting Antiviral-Containing Regimens

Teresa Ng, Tami Pilot-Matias, Rakesh Tripathi, Gretja Schnell,
Thomas Reisch, Jill Beyer, Tanya Dekhtyar, Armen Asatryan, Fed-
erico Mensa, Jens Kort, Christine Collins; AbbVie, North Chicago,
IL

Background: ABT-493 (NS3/4A protease inhibitor [PI] iden-
tified by AbbVie and Enanta) and ABT-530 (NS5A inhibitor)
are next generation HCV direct-acting antiviral agents (DAAs).
Co-administration of ABT-493 + ABT-530 achieved a high
sustained virologic response 12 (SVR12) rate in DAA-naive
patients with HCV genotype (GT) 1-6 infection, as well as
GTl-infected patients who had previously failed a DAA-con-
taining regimen. In this report we present the characterization
of variants detected in samples from subjects enrolled in Part 1
of the MAGELLAN-1 study: treatment with ABT-493 + ABT-530
+ RBV for 12 weeks in non-irrhotic GT1-infected patients who
had previously failed regimens containing a Pl and/or NS5A
inhibitor, = an NS5B polymerase inhibitor. Methods: Next gen-
eration sequencing (NGS) was performed on HCV NS3/4A
and NS5A genes from all baseline samples and the first avail-
able sample after virologic failure with HCV RNA =1000 U/
mL. Sequencing results at 1% and 15% detection cutoffs were
examined for the presence of resistance-associated variants
(RAVs) in the NS3 and NS5A genes. Results: NGS (with 1%
cutoff) of baseline samples from all patients (n=50) identi-
fied RAVs in 41 (82%) patients: 15 (30%) in NS3 only, 10
(20%) in NS5A only, and 16 (32%) in both targets. In 90%
(37/41) of these samples, the RAVs were also present using an
NGS detection cutoff of 15%. These DAA-experienced patient
cohorts had broad representation of baseline variants at key
resistance-associated positions, including those at NS3 V36,
Q80, R155, and D168, as well as NS5A M28, Q30, L31,
and Y93. All patients with baseline variants at position Y93 in
NS5A that confer high level of resistance to currently approved
NS5A inhibitors achieved SVR12 (n=10). Of the 2 out of 50
(4%) patients who experienced virologic failure, 1 patient had
baseline NS3 (Y56H and D168A/T) and NS5A (M28V and
Q30L/R) RAVs, and the other patient had baseline RAVs in
NS5A (L31M and H58D) only. Conclusions: The combination
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of ABT-493 and ABT-530 demonstrated potent antiviral activity
and a high barrier to resistance in non-cirrhotic HCV GT1-in-
fected patients who had previously failed a DAA-containing
regimen, regardless of the diverse profile and high prevalence
of baseline NS3 and/or NS5A RAVs among these patients.
These promising results support the study of this combination
regimen in a larger cohort of DAA-experienced patients.
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A Decision Analytic Markov Model to Evaluate the
Health Outcomes of Sofosbuvir/Velpatasvir for Patients
with Chronic Hepatitis C Virus Genotypes 1 to 6 and
Decompensated Cirrhosis in the US

Aijaz Ahmed’, Sammy Saab?, Stuart C. Gordon®, Douglas T.
Dieterich®, Robert J. Wong', Kimberly Ann Brown®, Marcelo
Kugelmas®, Zobair M. YounossiS; 'Stanford University Medical
Center, Stanford, CA; 2UCLA, los Angeles, CA; 3Henry Ford
Hospital, Detroit, MI; 4lcahn School of Medicine, New York, NY;
5South Denver Gastroenterology, Englewood, CO; éInova Fairfax
Hospital, Falls Church, VA

BACKGROUND AND AIM: Chronic hepatitis C virus (CHC)
patients with decompensated cirrhosis (DCC) awaiting trans-
plant have limited treatment options and are at high risk for
liver-related comorbidity and increased mortality. The new oral
single tablet regimen of sofosbuvir/velpatasvir (SOF/VEL) has
been shown to have excellent efficacy and safety in this popu-
lation. A decision-analytic Markov model evaluated the health
outcomes of SOF/VEL compared with current treatment options
in DCC. METHODS: The analysis modeled a cohort of 10,000
CHC DCC genotype (GT) 1-6 patients with an average age
of 52 from a US third-party payer perspective over a lifetime
horizon. Pretransplant treatment with SOF/VEL for 12 weeks
(W) with ribavirin (R) was compared with ledipasvir/sofosbuvir
(LDV/SOF) 12W+R and 24W+/-R, SOF+ daclatasvir (DCV)
for 12W+R or 24W, and no treatment (NT). Sustained viro-
logic response (SVR) rates were extrapolated from ASTRAL-4,
SOLAR-T, -2, and ALLY-1. Transition probabilities and utilities
were based on a literature review and consensus by a panel of
hepatologists. RESULTS: The SOF/VEL regimen resulted in the
best health outcomes in terms of the lowest number of hepa-
tocellular carcinoma (HCC) cases, liver transplants (LT), and
liver-related deaths compared with all comparators in GT 1,
2, 3, and 5/6 (Table 1). In GT4, SOF+DCV was associated
with slightly fewer liver-related complications, particularly for
HCC and LT. CONCLUSIONS: Compared to currently avail-
able options including SOF+DCV, LDV/SOF and NT, SOF/VEL
demonstrated better overall health outcomes in DCC patients,
leading to fewer cases of liver-related complications. Further,
SOF/VEL is the only available pan-genotypic, all-oral, once-
daily single tablet regimen for CHC patients, simplifying treat-
ment across GTs.
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Table 1: Projected health outcomes per10,000 patientsfor SOF/VELvs. comparators
4
Liver-
Cases of  No. of related

SVR HCC LTs deaths

SOF/VEL 96.1% 343 660 4719

GTL LDV/SOF 81.2% 426 777 5430
SOF+DCV 87.0% 394 732 5156

NT 0.0% 889 1417 9315

SOF/VEL 100% 321 629 4531

GT2  SOF+DCV 79.1% 427 1239 5480
NT 0.0% 889 1417 9315

SOF/VEL 84.6% 503 744 5274

GT3 SOF+DCV 67.3% 710 875 6117
NT 0.0% 1512 1378 9356

SOF/VEL 94.3% 353 675 4806

GT4 LDV/SOF 79.7% 435 789 5501
SOF+DCV 98.9% 327 638 4584

NT 0.0% 889 1417 9315

GTS/G SOF/VEL 94.3% 353 675 4806

NT 0.0% 889 1417 9315 &
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Final Results from Phase 3 Portion in Phase 2/3 Study
of Elbasvir / Grazoprevir in Hepatitis C Genotype 1
Infected Japanese Patients
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Wahl'2, Michael Robertson'?, Stuart Black'?, Hiromitsu Kumada';
'Department of Hepatology, Toranomon Hospital, Tokyo, Japan;
2Department of Gastroenterology, Sapporo Kosei General Hos-
pital, Hokkaido, Japan; 3Department of Gastroenterology and
Metabolism, Hiroshima University, Hiroshima, Japan; 4Depart-
ment of Hepatology, Osaka City University Medical School,
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Gastroenterology and Hepatology, Kyoto Prefectural University of
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sity, Nara, Japan; '°Department of Gastroenterology/Liver Center,
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Introduction: This phase 3 portion of a phase 2/3 study
assessed an all-oral, once-daily regimen of elbasvir (EBR,
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MK-8742; HCV NS5A inhibitor) in combination with grazo-
previr (GZR, MK-5172; HCV NS3/4A protease inhibitor) in
treatment-naive or IFN-experienced Japanese patients with or
without compensated cirrhosis with HCV genotype 1 (GT1)
infection. Methods: HCV GT1-infected non-irrhotic patients
were randomized to immediate treatment with EBR/GZR
(50mg/100mg) once daily for 12 weeks or deferred treat-
ment (placebo for 12 weeks followed by active dosing for
12 weeks). Compensated cirrhotic patients were assigned to
receive open-label EBR/GZR (50mg/100mg). The primary
efficacy endpoint was sustained virologic response (SVR) at
follow-up week (FU) 12 (SVR12; COBAS TagMan v2.0 [lower
limit of quantitation < 1.2 Log IU/ml]) in the EBR/GZR arm.
Safety was evaluated with comparison of adverse events
and laboratory abnormalities during treatment through FU4
in the immediate and deferred treatment arms. Results: 336
patients randomized (non-cirrhotics: 227 received EBR/GZR
and 74 received placebo, 36% male, mean age 61, and 98%
GT1b; cirrhotics: n=35, 51% male, mean age 65, and 97%
GT1b). SVR12 on EBR/GZR was 96% (219/227) among
non-cirrhotics and 97% (34/35) among cirrhotics. In the EBR/
GZR non-cirrhotic arm 4% (8/227) did not achieve SVR12; 3
patients withdrew from the study before FU12 and 5 subjects
relapsed. In the cirrhotic arm 3% (1/35) experienced relapse.
During the initial treatment period through FU4, at least one AE
occurred in 147 (65%) and 50 (68%) patients in the EBR/GZR
non-cirrhotic and placebo arms, respectively, and in 28 (80%)
of cirrhotics. Serious AEs occurred in 11 (5%) and in 1 (1%) of
the EBR/GZR non-cirrhotic and placebo patients, respectively,
and in no cirrhotic patients. Grade 3 and Grade 4 ALT ele-
vations were observed for 1.3% (3/227) and 0.4% (1/227)
in the EBR/GZR arm, but not in the placebo arm. Grade 3
ALT elevations were observed for 5.7% (2/35) in the cirrhotic
arm, but no patient had a Grade 4 ALT elevation. The most
common AEs were nasopharyngitis (15%) and ALT increased
(5.7%) in EBR/GZR arm, and nasopharyngitis (14%) and ALT/
AST increased (14%) in the cirrhotic arm. SVR12 data from
deferred treatment and SVR24 data will be also presented at
the meeting. Conclusions: Once-daily EBR/GZR for 12 weeks
was highly effective and generally well tolerated in non-cir-
rhotic and compensated cirrhotic Japanese patients with HCV
G -infection.
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Pharmacokinetics of Sofosbuvir/Velpatasvir and
Tenofovir in Subjects with HCV/HIV Coinfection Using
Boosted or Unboosted Antiretroviral Regimens

Erik Mogalian’, Vinay Daryani’, Anu O. Osinusi!, John McNally’,
Liyun Ni!, David L. Wyles®, Norbert Bréu34, Mark S. Sulkowski?,
John Ling!, Anita Mathias!; 'Gilead Sciences, Inc, Foster City,
CA; 2Johns Hopkins University School of Medicine, Baltimore, MD;
3Veteran Affairs Medical Center, New York, NY; 4Icahn School of
Medicine at Mount Sinai, New York, NY; SUniversity of California,
San Diego, Division of Infectious Diseases, San Diego, CA

Background: Administration of the pangenotypic fixed-dose
combination of sofosbuvir (SOF)/velpatasvir (VEL) 400/100
mg once-daily for 12 weeks resulted in an overall SVR12 rate
of 95% (99/104) in HCV/HIV co-infected subjects (ASTRAL-5),
which included subjects on boosted (cobicistat- or ritonavir-con-
taining) or unboosted antiretroviral (ARV) regimens. Pharma-
cokinetic (PK) data were collected to evaluate the relationship
between exposure and extrinsic/intrinsic variables, treatment
outcome, and to compare PK in co-infected and HCV mono-in-
fected subjects. Methods: The study population included HCV/
HIV co-infected subjects (N=106) receiving SOF/VEL 400/100
mg for 12 weeks on a stable ARV regimen including various
combinations of: abacavir, atazanavir, cobicistat, darunavir,
elvitegravir, emfricitabine, lamivudine, lopinavir, raltegravir,
rilpivirine, ritonavir, and tenofovir disoproxil fumarate (TDF).
The PK of SOF, GS-331007, VEL, and tenofovir (TFV) were
evaluated in all subjects with measurable plasma concentro-
tions using previously established population PK models. The
PK of SOF, GS-331007, and VEL in HCV/HIV co-infected
subjects was compared across ARV regimen, treatment out-
come, and fo subjects with HCV monoinfection. The PK of TFV
was compared across ARV regimens (boosted vs. unboosted).
Results: Exposures of SOF, GS-331007, and VEL were similar
across ARV regimens, and were similar to exposures observed
in the HCV mono-infected population (90% Cl range: 0.76
to 1.10). Mean TFV exposure was similar following adminis-
tration of SOF/VEL with a boosted (AUC,_: 3740 h*ng/ml;
n=56) or unboosted (AUC, : 3590 h*ng/ml; n=35) regimen,
and was similar to mean TFV AUC observed following TDF
administration as part of boosted regimens in HIV mono-in-
fected subjects (mean TFV AUC range: 3110 to 4630 h*ng/
mL). Conclusions: Pharmacokinetic results in addition to safety
and efficacy data support the use of SOF/VEL 400/100 mg
for 12 weeks in subjects with HCV/HIV co-infection. Tenofovir
exposures (administered as TDF) were consistent with those
observed following administration of boosted regimens to HIV
mono-infected subjects.
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Prevalence and Impact of Baseline Resistance-Associ-
ated Variants on the Efficacy of Elbasvir / Grazoprevir
in Hepatitis C Genotype 1 Infected Japanese Patients
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Introduction: A Phase 2/3 clinical study was conducted to eval-
uate efficacy and safety of elbasvir (EBR, MK-8742; HCV NS5A
inhibitor (NS5A 1)) and grazoprevir (GZR, MK-5172; HCV
NS3/4A protease inhibitor (NS3/4A Pl)) in treatment-naive or
-FN experienced Japanese patients with or without compen-
sated cirrhosis with HCV genotype 1 (GT1) infection. Study
results showed that once daily co-administration of EBR/GZR
for 12 weeks is highly effective and well tolerated in HCV
GTl-infected Japanese patients. The prevalence of HCV NS3
or NS5A resistance-associated variants (RAVs) at baseline
(BL) and their impact on SVR were also assessed in the study.
Methods: Population sequencing of NS3/4A and NS5A was
performed on BL samples from all patients and on samples
(viral load >3 Log IU/ml) from patients who met the criteria
for virologic failure (VF). RAVs of interest that confer resistance
to the NS3 protease inhibitor class include those at positions:
36, 54, 55, 56, 80, 107, 122, 132, 155, 156, 158, 168,
170 and 175. RAVs of interest that confer resistance to the
NS5A inhibitor class include those at positions: 28, 30, 31,
58 and 93. In addition, selected samples were analyzed by
clonal sequencing (240 clones, cutoff:5%); baseline samples
from all patients and samples from VF patients in the phase 3

rogram were analyzed by next generation sequencing (NGS,
cutoff:1%,15%). The resistance analysis population (RAP)
excluded non-VFs (2 early discontinuations (ED) and 1 lost to
follow-up (LTFU)) as well as all patients in the placebo arm.
Results: 324 patients received active study drug: 319 (98%)
had GT1b and 5 (2%) had GT1a. 61/62 (98%, VF:1) and
253/262 (97%, VF:6, ED:2, LTFU: 1) patients achieved SVR12
in the phase 2 and 3 portions of the study, respectively. The
prevalence of BL NS3 RAVs was 32% (103/321). All 103
patients achieved SVR12 including 5 patients (2%) with the
BL D1648E RAV. The prevalence of BL NS5A RAVs was 18%
(58/321); 4% (13/321) at L311/M/V and 14% (44/321) at
Y93C/H. SVR12 was achieved in 93% (54/58) of patients
with BL NS5A RAVs and 99% (260/263) of patients without
BL NS5A RAVs. SVR12 was achieved in 92% (12/13) patients
with BL L311/M/V RAVs and 93% (41/44) patients with
BL Y?3C/H RAVs. No treatment-emergent NS3 RAVs were
observed in the 7 VF. Treatment-emergent NS5A RAVs were
observed in 6/7 VF including 4 patients who had BL NS5A
RAVs that were still present at time of failure. Conclusions: The
prevalence of NS3 and NS5A RAVs that confer potency losses
to various NS3/4A Pls and NS5A Is at baseline was 32%
and 18%, respectively. The presence of these BL RAVs had no
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clinically remarkable impact on SVR12 in this Japanese phase
2/3 study.
Disclosures:

Yoshito ltoh - Grant/Research Support: Merk Sharp & Dohme, Bristol-Myers
Squibb Company, Gelaed Sciences Inc, Abbvie Inc., ONO PHARMACEUTICAL
CO., LTD, Eisai Co., ltd., DAIICHI SANKYO COMPANY, LIMITED, Astellas
Pharma Inc., Takeda Pharmaceutical Company Limited., AJINOMOTO PHARMA-
CEUTICALS CO. LTD., Sumitomo Dainippon Pharma Co., Ld., FUJIFILM Medical
Co., ltd., Otsuka Pharmaceutical Co., Ltd.; Speaking and Teaching: Merk Sharp
& Dohme, Bristol-Myers Squibb Company, Gelaed Sciences Inc, Abbvie Inc.

Fumitaka Suzuki - Speaking and Teaching: BMS
Yoshiyasu Karino - Speaking and Teaching: BMS KK

Kazuaki Chayama - Advisory Committees or Review Panels: Mitsubishi Tanabe,
Taisho Toyama; Consulting: AbbVie; Grant/Research Support: Ajinomoto, Abb-
Vie, Aska, Asstellas, Aska, Bristol Squibb, Daiichi Sankyo, Dainippon Sumitomo,
Daiichi Sankyo, Eisai, GlaxoSmithKline, Mitsubishi Tanabe, Nippon Kayaku,
Oftsuka, Sogo Rinsho MV©dVE©fi, Taiho, Takeda, Toray, Torii, Tsumura, Zeria;
Speaking and Teaching: Abbott, AbbVie, Ajinomoto, Astellas, AstraZeneca,
Bayer, Bristol Squibb, Chugai, Dainippon Sumitomo, Eidia, Eisai, Gilead,
GlaxoSmithKline, JIMRO, Johnson & Johnson, Mitsubishi Tanabe

Naoyoshi Yatsuzuka - Employment: MSD K.K.

Etsuo Yodoya - Employment: MSD K.K.

Go Fujimoto - Employment: MSD K.K.; Stock Shareholder: Merck

Stuart Black - Employment: Merck

Ernest Asante-Appiah - Employment: Merck

Janice Wahl - Employment: Merck & Co,

Michael Robertson - Employment: Merck; Stock Shareholder: Merck

Hiromitsu Kumada - Speaking and Teaching: Bristol-Myers Squibb,Pharma Infer-
national, MSD, Abbvie, Glaxosmithkline, Gilead Sciences, Diainippon Sumitomo
Pharma

854

Drug-drug interactions between direct acting antivirals
ABT-493 and ABT-530 with angiotensin Il receptor
blockers (losartan or valsartan)
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Chicago, IL

Purpose: The direct acting antiviral (DAA) combination of ABT-
493 (NS3/4A protease inhibitor discovered by AbbVie and
Enanta) + ABT-530 (NS5A inhibitor) achieved high sustained
virologic response rates across chronic hepatitis C virus (HCV)
genotype 1-6 infection in Phase 2 studies with a favorable
safety profile. Angiotensin Il receptor blockers (ARBs) are used
in the treatment of hypertension and other cardiovascular indi-
cations, and are commonly administered in HCV infected sub-
jects with such comorbidities. Pharmacokinetics, safety, and
tolerability of ABT-493 + ABT-530 coadministered with losar-
tan or valsartan were evaluated to assess the drug-drug interac-
tion potential of these agents. Methods: This was an open-label
one-sequence crossover study. Healthy adult subjects received
single doses of losartan 50 mg (n=12) or valsartan 80 mg
(n=12) alone and in combination with ABT-493 300 mg QD
+ ABT-530 120 mg QD. Intensive blood sampling for deter-
mination of losartan, losartan carboxylic acid metabolite, val-
sartan, ABT-493 and ABT-530 concentrations was performed
and pharmacokinetic parameters (maximum observed concen-
tration [C_ 1, area under the concentration-time curve [AUC, ;
or AUC, ] and/or trough concentration [C,,]) were estimated.
The effect of ABT-493 + ABT-530 on the pharmacokinetics
of losartan or valsartan and vice versa, were assessed by a
repeated-measures analysis using SAS. Safety was evaluated
by assessment of adverse events, vital signs, ECGs, and clinical
laboratory tests. Results: Exposures were higher for losartan
(TC,.ox 151% and TAUC, ; 56%) when administered with mul-
tiple doses of ABT-493 + ABT-530, relative to losartan alone;
losartan active carboxylic metabolite C_ . was 118% higher,
while AUC, ; was similar (< 14% difference). Exposures of val-
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sartan were slightly higher (TC__ 36% and TAUC,  31%)
when administered with ABT-493 + ABT-530. Exposures of
ABT-493 and ABT-530 (C__, AUC,,, and C,,) were similar
with or without losartan or valsartan (= 23% éifference). No
serious adverse events occurred in the study. There was no
pattern to the adverse events reported. No clinically significant
vital signs, ECGs, or laboratory abnormalities were observed
in the study. Conclusions: ABT-493 + ABT-530 increased losar-
tan and valsartan exposures. ABT-493 and ABT-530 exposures
were not affected by losartan or valsartan. Consistent with
losartan and valsartan label recommendations for similar mag-
nitudes of exposure increases caused by other drugs or in spe-
cial populations, no dose adjustment is required when ABT-493
and ABT-530 are coadministered with losartan or valsartan.
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Hemodialysis does not affect the pharmacokinetics of
ABT-493 or ABT-530
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Purpose: The direct acting antiviral (DAA) combination of ABT-
493 (NS3/4A protease inhibitor discovered by AbbVie and
Enanta) + ABT-530 (NS5A inhibitor) demonstrated favorable
safety profiles and high sustained virologic response rates
across chronic hepatitis C (HCV) genotype 1-6 infection in
Phase 2 studies. It has been previously demonstrated that no
dose adjustment is needed for administration of this combina-
tion in subjects with mild, moderate, or severe renal impair-
ment, or with end-stage renal disease (ESRD) not on dialysis.
This study evaluated the pharmacokinetics and safety of ABT-
493 and ABT-530 when administered in ESRD dialysis-de-
pendent subjects under dialysis and non-dialysis conditions.
Methods: In this open-label study, N=8 subjects on hemodialy-
sis for = 1 month received single doses of ABT-493 300 mg +
ABT-530 120 mg in Period 1 three hours prior to initiating a
hemodialysis session and in Period 2 on the day prior to sched-
uled hemodialysis. A washout of = 7 days separated dosing
in each period. Intensive blood sampling for determination of
ABT-493 and ABT-530 concentrations was performed for 24
hours following each dose and pharmacokinetic parameters
(maximum observed concentration [C__ ], area under the con-
centrationtime curve [AUC], clearance [CL], and clearance
due to dialysis [CLy]) were estimated. Additionally, arterial
(predialyzer) and venous (postdialyzer) blood samples were
collected during dialysis. The effect of dialysis on ABT-493 and
ABT-530 pharmacokinetics was assessed by a repeated-mea-
sures analysis. Safety was evaluated throughout the study with
assessment of adverse events, vital signs, ECGs and clinical
laboratory tests. Results: Peak plasma concentrations of ABT-
493 and ABT-530 were both reached during dialysis. The
mean dialysis duration was 3.95 hours. C_ . and AUC, were
similar for ABT-493 (< 7% difference) and ABT-530 (= 18%
difference) under dialysis conditions compared to non-dialysis
days. ABT-493 and ABT-530 arterial and venous concentra-
tion profiles were similar during dialysis. CL, represented a
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minimal portion of total drug clearance for ABT-493 (< 1%)
and ABT-530 (< 0.005%). No serious adverse events occurred
in the study. No clinically significant vital signs, ECG or lab-
oratory measurements were observed during the course of the
study. Conclusions: ABT-493 and ABT-530 exposures were not
affected by dialysis. No dose-adjustment is needed when ABT-
493 + ABT-530 are administered in subjects with renal impair-
ment, with or without dialysis.
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A Decision Analytic Markov Model to Evaluate the
Health Outcomes of Sofosbuvir/Velpatasvir for Patients
with Chronic Hepatitis C Virus Genotype 1 Infection in
the US

Zobair M. Younossi!, Stuart C. Gordon?, Douglas T. Dieterich?,
Robert Wong®, Kimberly Ann Brown?, Marcelo Kugelmas*, Sammy
Saab’, Aijaz AhmedS; Tinova Fairfax Hospital, Falls Church, VA;
?Henry Ford Hospital, Detroit, MI; 3icahn School of Medicine at
Mount Sinai, New York, NY; 4South Denver Gastroenterology,
Denver, CO; SUCLA, Los Angeles, CA; $Stanford University Medi-
cal Center, Palo Alto, CA

BACKGROUND AND AIM: Sofosbuvir / velpatasvir (SOF/
VEL) is an oral single tablet regimen that has been shown in
the clinical trial sefting to have excellent efficacy and tolera-
bility in treatment-naive (TN) and treatment-experienced (TE)
patients with chronic hepatitis C virus ([HCV) genotype 1 (GT1).
A decision-analytic Markov model evaluated the health out-
comes of SOF/VEL compared with current treatment options for
GT1. METHODS: The analysis modeled two cohorts of 10,000
chronic HCV GT1 patients (non-cirrhotic (NC); cirrhotic (CC))
with an average age of 52 from a US third-party payer per-
spective over a lifetime horizon. 70% of each cohort was TN.
SOF/VEL for 12W was compared with LDV/SOF for 8W,
12W +/- ribavirin (RBY), and 24W, elbasvir/grazoprevir
(EBR/GRZ) +/- RBV for 12W or 16W, and no treatment (NT).
Sustained virologic response (SVR) rates were extrapolated
from Phase Il clinical trials and stratified by baseline NS5A
resistance associated variant for EBR/GRZ. Transition probabil-
ities and utilities were based on a literature review and consen-
sus by a panel of hepatologists. RESULTS: Initiation of SOF/VEL
in GT1 patients resulted in the best health outcomes in terms of
the lowest numbers of patients with liver-related complications
compared with EBR/GRZ, LDV/SOF, and NT (Table 1). Results
were consistent across patient subpopulations, including TN,
pegintereron+ribavirin (PR)-TE, PR+protease inhibitor-TE, NC,
and CC. CONCLUSIONS: Compared to EBR/GRZ and LDV/
SOF, SOF/VEL demonstrated better overall health outcomes
in GT1, with reductions up to 58%, 47% and 54% in cases
of decompensated cirrhosis (DCC), hepatocellular carcinoma
(HCC), and liver transplant (LT), respectively. Our results high-
light the longerterm benefits of treating chronic HCV with
SOF/VEL versus currently available options.
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Table 1: Projected health outcomes per 10,000 patients for SOF/
VEL vs. comparator regimens in HCV GT1 patients

SOF/VEL LDV/SOF EBR/GRZ NT
NC 98.2% 96.9% 95.8% 0%
SVRrate
cC 99.3% 93.0% 96.9% 0%
NC 58.6 97.4 138.5 3,212.3
Cases of DCC
cc 3,287.1 3,412.7 3,335.7 5,166.2
NC 66.6 95.4 125.6 2,403.1
Cases of HCC
cC 673.6 863.4 746.8 3,571.8
= NC 10.9 17.1 238 528.0
s
cC 203.1 247.7 220.3 902.5
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Gender Differences in Patients Treated for HCV: Efficacy
and Safety of Sofosbuvir/Velpatasvir in Women

Tram T. Tran', Jordan J. Feld?, Graham R. Foster®, Sarjita Naik?,
Edward S. Eggleton?, Jie Zhang?, Macky Natha?, Joseph Llewel-
lyn“, Bruce Kreter?, Diana M. Brainard?, David L. Wyles®, Mark
S. Sulkowskié, Shari S. Rogal’; 'Cedars-Sinai Medical Center,
Los Angeles, CA; 2University of Toronto, Toronto, ON, Canada;
3Queen Marys, University of London, London, United Kingdom;
4Gilead Sciences, Foster City, CA; °University of California San
Diego, San Diego, CA; Johns Hopkins University, Baltimore, MD;
7VA Pittsburgh Healthcare System, Pittsburgh, PA

BACKGROUND: Gender differences in both safety and effi-
cacy have been reported for interferon-based HCV treatments.
Data in large cohorts of women with HCV treated with direct
acting antivirals are lacking. The aim of this analysis was fo
evaluate the influence of gender on the efficacy and safety of
the RBV-free regimen of SOF/VEL 400/100 mg in patients with
HCV genotypes (GT) 1-6. METHODS: This secondary analysis
included patients enrolled in ASTRAL 1, 2, 3, or 5, all who
received SOF/VEL 400/100 mg daily for 12 weeks. Patients
with decompensated liver disease (ASTRAL 4) were excluded
from this analysis. In ASTRAL 5, the HIV/HCV co-infected study,
14% of patients enrolled were women and 86% were men.
Demographics, sustained virological response at 12 weeks
(SVR12) and adverse events (AEs) were assessed by gender
using Fisher’s exact and Chisquare tests. RESULTS: Overall,
1,141 patients were treated with SOF/VEL in the Phase lll
ASTRAL 1, 2, 3, and 5 trials. The overall SVR12 in women was
99% and the relapse rate was <1% (3/421). In men, the over-
all SVR12 was 97% and the relapse rate was 2% (12/721).
Demographics, SVR12, and AEs by gender are described in
Table 1. Women reported higher rates nausea, headache, and

4 Denotes AASLD Presidential Poster of Distinction

HEPATOLOGY, October, 2016

nasopharyngitis than men. Further analysis of AEs in women
will be done. However, treatment was generally well tolerated
in women and men, and discontinuation rates were very low.
CONCLUSIONS: In this pooled analysis, the once daily, single
tablet regimen of SOF/VEL 400/100 mg for 12 weeks was
highly efficacious regardless of GT or gender and is a safe,
RBV-free option for women of all ages with HCV.

Table 1.

Women (n=420) Men (n=721) p value
Demographics
Mean Age (SD) 53 (11.6) 53 (10.3) 0.78
Mean BMI (SD) 26.5 (5.9) 27 (4.4) <0.001
Black 34 (8.1%) 75 (10.4%) 0.20
Treatment experienced 103 (24.5%) 219 (30.4%) 0.034
Cirrhosis 72 (17.1%) 167 (23.2%) 0.016
Overall SVR12
GT la 80/83 (96%) 189/193 (98%) 0.68
GT Ib 62/62 (100%) 66/68 (97%) 0.50
GT2 95/95 (100%) 153/154 (99%) 1.00
GT3 105/107 (98%) 170/182 (93%) 0.09
GT4 31/31 (100%) 89/90 (99%) 1.00
GTS 21/21 (100%) 13/14 (93%) 0.40
GT 6 21/21 (100%) 20720 (100%) N/A
AEs
Headache 133 (31.7%) 177 (24.5%) 0.011
Nausea 78 (18.6%) 64 (8.9%) <0.001
Nasopharyngitis 61 (14.5%) 65 (9%) 0.006
Insomnia 41 (9.8%) 53 (7.4%) 0.18
Treatment discontinuations 1(0.2%) 3 (0.4%) 1.00
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A Decision Analytic Markov Model to Evaluate the
Health Outcomes of Sofosbuvir/Velpatasvir for Patients
with Chronic Hepaititis C Virus Genotype 2 and 3 Infec-
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BACKGROUND AND AIM: The new oral single tablet regi-
men sofosbuvir / velpatasvir (SOF/VEL) has shown excellent
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efficacy and safety in patients with hepatitis C virus (HCV)
genotypes (GT) 2 and 3. In particular, GT3 patients are consid-
ered difficult+to-treat populations with limited treatment options.
A decision-analytic Markov model evaluated health outcomes
with SOF/VEL in GT2 and 3 compared with current recom-
mended alternatives with high real-world utilization. METH-
ODS: The analysis modeled cohorts of 10,000 chronic HCV
GT2 or GT3 patients with a mean age of 52 years from a US
third-party payer perspective over a lifetime horizon. 15% and
21% were cirrhotic (CC) and 10% and 40% were treatment-ex-
perienced (TE) in GT2 and GT3, respectively. In GT2, SOF/VEL
was compared to SOF+ribavirin (R) and no treatment (NT); in
GT3, SOF/VEL was compared to SOF+daclatasvir (DCV)+/-R
and NT. Sustained virologic response (SVR) rates were based
on Phase Il clinical trials. Transition probabilities and utilities
were based on a literature review and consensus by a panel of
hepatologists. RESULTS: The SOF/VEL regimen resulted in the
best health outcomes in terms of the lowest numbers of decom-
pensated cirrhosis (DCC), hepatocellular carcinoma (HCC),
and liver transplants (LT) when compared with all other compar-
ators (Table 1). Results were consistent across patient subpop-
ulations, including treatment naive, pegintereron+ribavirin-TE,
SOF+R-TE, non-cirrhotics, and cirrhotics. CONCLUSION These
results demonstrate that SOF/VEL is highly effective in HCV
GT2 and GT3 patients, leading to the fewest cases of liver-re-
lated complications vs. SOF+R and SOF+DCV. Furthermore,
SOF/VEL provides a RBV-free option for GT2 and GT3, and
is the only available pan-genotypic, all-oral, once-daily single
tablet regimen for chronic HCV, simplifying treatment across
GTs. Although studies report that efficacy and adherence rates
for all-oral single tablet regimens are similar in real-world and
clinical trial settings, additional analyses are necessary to
determine the impact of real-world utilization

Table 1: Projected health outcomes per 10,000 patients for SOF/
VEL vs. comparator regimens in HCV GT2 and GT3 patients

GT2 GT3
SOF/VEL SOF+R* NT SOF/VEL  SOF+DCV? NT
SVR 99.16% 96.45% 0.00% 95.13% 89.8% 0%
CASES OF:

cc 46.62 27.83 5481.99 257.35 526.06 6485.33
DCC 516.93 566.89 3505.42 673.00 884.01 4453.33
HCC 138.84 221.64 2578.38 303.38 536.35 3729.06
LT 35.69 55.27 584.15 68.22 114.71 785.93
Liver-related deaths 303.70 462.52 4888.57 583.80 982.85 6738.39

1 SOF+DCV is substituted where SOF+R is not recommended in TE-SOF+R; *Average across 12+R, 24W and 24W+R
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Direct-Acting Antiviral Therapy and Purgatory MELD:
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Background: In the era of direct-acting antiviral therapy (DAA)
for chronic hepatitis C (HCV), the decision to treat HCV liver
transplant (LT) waitlist candidates has been controversial. It is
thought that by treating these candidates prior to LT, their Model
End-Stage Disease (MELD) score may improve and thereby
place them in a “purgatory MELD,” which would reduce their
likelihood of receiving a LT. No data have been reported to
determine if “purgatory MELD” does indeed exist. Methods:
Using the United Network for Organ Sharing (UNOS) data-
base, we compared HCV LT waitlist candidates 18 months
before (pre-DAA: May 2012 to October 2013) and after (post-
DAA: January 2014 to June 2015) FDA approval of DAA
agents (November to December 2013). We determined rates
for transplant and death using removal codes for deceased
donor transplant, death, and too sick to transplant. All statis-
tical anal