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1. Meeting subjects

Presentation Erika Duffel - Presentation on epidemiology of hepatitis C in Europe- incidence,
risk population, prevalence, disease burden (cirrhosis, HCC) and mortality
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SURVEILLANCE REPORT

Hepatitis B and C
surveillance in Europe

2006-2011

ECDC Hepatitis B and C surveillance in Europe 2006-2011. Document available on

ECDC website:
http://www.ecdc.europa.eu/en/publications/ layouts/forms/Publication DispForm.aspx?1D=877
&L ist=4f55ad51%2D4aed%2D4d32%2Db960%2Daf70113dbb90
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Summary

This is the first report from the European Centre for Disease
Prevention and Control (ECDC) on the enhanced surveillance
of hepatitis B and C viral infections. It aims to describe basic
trends and epidemiological features of both diseases across
countriesin the European Union and European Economic
Area (EU/EEA) for the years 2006 to 2011. Enhanced surveil-
lance of hepatitis B and C in Europe provides important
information to help monitor the distribution of the diseases
and to evaluate the public health response to control the
transmission of infections.

Data were collected on a range of demographic and
specific epidemiological variables for both infections.
Data completeness varied considerably across variables
and countries,and a small proportion of countries were
not able to provide data as defined by the new EU 2012
case definitions'. Nevertheless, this first data collec-
tion is an important step towards the harmonisation of
hepatitis B and C surveillance across countries to enable
a better understanding of the distribution of these infec-
tions across Europe.

The data collected, using the new EU 2012 case definition
for hepatitis B, includes both acute and chronic infections.
Previous EU case definitions defined only acute cases, and
still in many countries, only acute hepatitis B is notifiable
nationally.

In 2011, 17 025 cases of hepatitis B were reported from 28
EU/EEA Member States; 2 812 (16.5%) of these cases were
reported as acute, 11 557 (67.9%) of cases were chronicand
2312 (13.6%) were classified as ‘unknown’.Rates in acute
cases declined over time which is likely to be related to
vaccination programmes. Rates of chronic infection varied
widely between countries and aside from differencesin
surveillance systems they are most likely attributed to
differential levels of screening and diagnostic testing.
Hepatitis B was more often reported in men than women,
with an overall rate of 4.1 cases per 100000 for men and
2.7 for women. The most affected age group were those
between 25 and 34 years old, accounting for 32.9% of
cases, followed by those younger than 25 years (16.7%).

For hepatitis B, there was a striking difference between
reported modes of transmission by disease status. For
acute infection, heterosexual transmission and nosocomial
transmission were the most commonly reported routes of
transmission. For chronic infections, mother-to-child trans-
mission was the most common reported transmission route,
most likely due to a high proportion of ‘imported’ cases.

In terms of absolute numbers, hepatitis C represents a
greater disease burden than hepatitis B.

1 Dedsion No2(M2506/EW: Commissi Implementing Dedsion of
8 August 2012amending Dedsion 2002253/EC layingdown case
definiions forr:porl ng communicable £: tothe Community
network under Dedsion Neo2119%98/EC ofthe Eurnp:an Parllament
andof the Coundl {nofified under document Cl2012) 5

In 2011, 29 896 cases of hepatitis C were reported from 26

EU/EEA Member States, representing an overall notification
rate of 7.8 cases per 100 000 population. Of these cases,

398 cases (1.3%) were reported as ‘acute’, 2913 (9.7%) as

‘chronic’ and 24 337 (81.4%) as ‘unknown’. Although some
countries only report acute viral hepatitis C cases, the
majority of reported cases were classified as chronic or

‘unknown’. In countries able to report all viral hepatitis C
cases, it is likely that most of these ‘unknown’ cases are
chronic cases as acute hepatitis C is difficult to diagnose
clinically or serologically. There was marked variation
between countries in the reported cases of acute, chronic
or ‘'unknown’ hepatitis C. This variation is related to several
factors including differences in surveillance systems as well
as variations in national screening and testing practices
across countries.

The most affected age group for the reported hepatitis C
cases were those between 25 and 34 years old which
account for 28.2% of the total number of cases in 2011.
There were more male cases reported than female cases
resulting in a male-to-female rate ratio of 2:1. Injecting drug
use was the most commonly reported route of transmission.

The enhanced surveillance of hepatitis B and C across
Europe has highlighted the significant burden of these
infections as well as considerable differences in the epide-
miology of these infections. The comparability of data
across countries is impaired by differences in surveillance
systems. Improvements in the quality and completeness
of the data over time will further improve the usefulness
of the data.



Other recent publications on Hepatitis C available on the ECDC website
Surveillance and prevention of hepatitis B and C in Europe

Hepatitis B and C in the EU neighbourhood: prevalence, burden of disease
and screening policies

Annual Epidemiological Report 2012

Available on http://www.ecdc.europa.eu/en/healthtopics/hepatitis C/Pages/index.aspx
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Presentation John Ward - Hepatitis C in United States

Hepatitis data on CDC website http://www.cdc.gov/hepatitis/Statistics/index.htm

Hepatitis C

Reported Acute (New) Cases of Estimated Actual New Cases of
Hepatitis C Virus (HCV) HCV (range) in 2011%*
2005(2006|2007(2008|2009|2010|2011 2011 (estimated)*
694 | 802 | 845 | 878 | 781 | 853 |1,229 16,500 (7,200- 43,400)

* Actual acute cases estimated to be 13.4 times the number of reparted cases in any
year

Est. No. of Chronic Cases| No. of Death Certificates listing
In the United States HCV as a Cause of Death, 2010%

2.7- 3.9 million 16,6271

* Underlying or contributing cause of death in most recent year available (2010)
TCurrent information indicates these represent a fraction of deaths attributable in whaole
or in part to chronic hepatitis C

Incidence of acute hepatitis C, by year
United States, 1982-2011
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http://www.cdc.gov/hepatitis/Statistics/index.htm

Surveillance for Viral Hepatitis — United States, 2011 available form CDC website
http://www.cdc.gov/hepatitis/Statistics/2011Surveillance/index.htm
Summary hepatitis C:

Hepatitis C

HCV is transmitted primarily through percutaneous (parenteral) exposure that can
result from injection-drug use, needle-stick injuries, and inadequate infection control
in health-care settings. Much less often, HCV transmission occurs among HIV-
positive persons, especially MSM, as a result of sexual contact with an HCV-infected
partner (27, 28), among persons who received non-professionally applied tattoos (28)
and among infants born to HCV-infected mothers (29). With an estimated 3.2 million
chronically infected persons nationwide, HCV infection is the most common blood-
borne infection in the United States (15).

Currently a single positive anti-HCV result cannot distinguish between acute and
chronic (past or present) HCV infection, and making this distinction requires a health
department to follow-up with a provider to determine if there were symptoms.
Laboratory criteria in the 2011 case definition for past or present HCV infection
require one or more of the following: anti-HCV positive (repeatedly reactive) by EIA,
verified by at least one more specific assay, or HCV RIBA positive, or HCV nucleic
acid test (NAT) positive, or anti-HCV screening-test positive with an assay-specific
signal-to-cutoff ratio predictive of a true. No clinical symptoms are required,;
however, the case must be known to not be an acute case. Approximately 75%-85%
of newly infected persons develop chronic infection (30).

Because of the high burden of chronic HCV infection in the United States and
because no vaccine is available for preventing infection, national recommendations
(31) emphasize other primary prevention activities, including screening and testing
blood donors, inactivating HCV in plasma-derived products, testing persons at risk for
HCV infection and providing them with risk-reduction counseling, and consistently
implementing and practicing infection control in health-care settings. In 2010, the
FDA approved point-of-care tests for HCV infection, which meant that patients could
receive HCV test results within the same visit and faster referral to care (32). In 2012,
CDC augmented existing risk-based recommendations for HCV testing by
recommending one-time screening for HCV infection among all those born during
1945-1965 (33). It is estimated that persons born during these years have a 3%
prevalence of HCV antibodies, which is five times higher than the prevalence seen in
adults born in other years. Of all persons living with HCV infection, about 75% were
born during 1945-1965; a similar percentage of HCV-associated deaths can be
attributed to this birth cohort (33). The goal of the new birth-cohort approach to HCV
testing is to identify unrecognized infections among the segment of the population
with the largest risk of HCV associated morbidity and mortality, thereby increasing
opportunities for persons infected with HCV to benefit from appropriate care and
treatment. Implementation of the birth cohort screening recommendation and point of
care testing for HCV infection will facilitate testing, notification of results, post-test
counseling and referral to care.


http://www.cdc.gov/hepatitis/Statistics/2011Surveillance/Commentary.htm#techRef27
http://www.cdc.gov/hepatitis/Statistics/2011Surveillance/Commentary.htm#techRef28
http://www.cdc.gov/hepatitis/Statistics/2011Surveillance/Commentary.htm#techRef28
http://www.cdc.gov/hepatitis/Statistics/2011Surveillance/Commentary.htm#techRef29
http://www.cdc.gov/hepatitis/Statistics/2011Surveillance/Commentary.htm#techRef15
http://www.cdc.gov/hepatitis/Statistics/2011Surveillance/Commentary.htm#techRef30
http://www.cdc.gov/hepatitis/Statistics/2011Surveillance/Commentary.htm#techRef31
http://www.cdc.gov/hepatitis/Statistics/2011Surveillance/Commentary.htm#techRef32
http://www.cdc.gov/hepatitis/Statistics/2011Surveillance/Commentary.htm#techRef33
http://www.cdc.gov/hepatitis/Statistics/2011Surveillance/Commentary.htm#techRef33

Linkage to care and treatment is critical to improving health outcomes for persons
found to be infected with HCV. Such linkage is particularly important in light of the
major advancements that have been made in HCV treatments. For patients infected
with HCV, treatment has previously consisted of pegylated interferon combined with
oral doses of ribavirin, a regimen that has improved health outcomes for many
infected persons. Approximately 40% of HCV-infected patients receiving this therapy
clear their infection. New direct acting agents against HCV (telaprevir, boceprevir)
were licensed by the FDA in 2011 and are now standard-of-care. These agents, when
given in combination with current therapy, can increase virologic cure rates to 80%
while decreasing duration of therapy (34). Several drugs are now administered orally
(a major advancement in how treatments are administered for this infection), leading
to viral suppression in 90% of patients taking one of these new oral medications (35,

36).

Figure 4.1. Reported number of acute
hepatitis C cases — United States, 2000-2011
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I Source: National Notifisbile Di

Ly, K. N., J. Xing, R. M. Klevens, R. B. Jiles, J. W. Ward and S. D. Holmberg. "The

increasing burden of mortality from viral hepatitis in the United States between 1999

and 2007." Ann Intern Med 2012 156(4): 271-278.
BACKGROUND: The increasing health burden and mortality from hepatitis B virus
(HBV) and hepatitis C virus (HCV) in the United States are underappreciated.
OBJECTIVE: To examine mortality from HBV; HCV; and, for comparison, HIV.
DESIGN: Analysis of U.S. multiple-cause mortality data from 1999 to 2007 from the
National Center for Health Statistics. SETTING: All U.S. states and the District of
Columbia. PARTICIPANTS: Approximately 22 million decedents.
MEASUREMENTS: Age-adjusted mortality rates from HBV, HCV, and HIV.
Logistic regression analyses of 2007 data generated 4 independent models per
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outcome (HCV- or HBV-related deaths) that each included 1 of 4 comorbid
conditions and all sociodemographic characteristics. RESULTS: Between 1999 and
2007, recorded deaths from HCV [corrected] increased significantly to 15,106,
whereas deaths from HIV declined to 12,734 by 2007. Factors associated with HCV-
related deaths included chronic liver disease, HBV co-infection, alcohol-related
conditions, minority status, and HIV co-infection. Factors that increased odds of
HBV-related death included chronic liver disease, HCV co-infection, Asian or Pacific
Islander descent, HIV co-infection, and alcohol-related conditions. Most deaths from
HBV and HCV occurred in middle-aged persons. LIMITATION: A person other than
the primary physician of the decedent frequently completed the death certificate, and
HCV and HBV often were not detected and thus not reported as causes of death.
CONCLUSION: By 2007, HCV had superseded HIV as a cause of death in the
United States, and deaths from HCV and HBV disproportionately occurred in middle-
aged persons. To achieve decreases in mortality similar to those seen with HIV
requires new policy initiatives to detect patients with chronic hepatitis and link them
to care and treatment. PRIMARY FUNDING SOURCE: Centers for Disease Control
and Prevention.

Ward, J. W. "The epidemiology of chronic hepatitis C and one-time hepatitis C virus

testing of persons born during 1945 to 1965 in the United States.” Clin Liver Dis 2013

17(1): 1-11.
Hepatitis C virus (HCV) is the most common blood-borne infection in the United
States. HCV infection is a leading cause of chronic liver disease, end-stage liver
disease, and liver transplantation. Newly available therapies can clear HCV in most
infected persons who receive treatment. However, many persons living with HCV
infection are unaware of their infection status, including those born during 1945-1965
(a population at increased risk for chronic hepatitis C in the United States). This
review highlights the epidemiology of hepatitis C and the importance of HCV testing
and linkage to care in an era of more effective antiviral therapies

Ward, J. W. "The hidden epidemic of hepatitis C virus infection in the United States:

occult transmission and burden of disease.” Top Antivir Med 2013 21(1): 15-19.
Society faces an immense burden of hepatitis C virus (HCV) infection-related
morbidity and mortality. Transmission of HCV is ongoing, and the incidence of HCV
infection has been increasing in recent years. New therapies for treating HCV
infection hold considerable promise for increasing cure rates and thus reducing HCV
transmission. However, many persons with HCV infection in the United States are
unaware of their infection status. The Centers for Disease Control and Prevention
(CDC) recently expanded its HCV testing recommendations to include 1-time HCV
testing for individuals born between 1945 and 1965, a population with a 3%
prevalence of infection. Linkage to care and treatment for those identified with
infection through testing would have a profound impact in reducing HCV disease
burden. Coordinated efforts by public health agencies, clinical care providers,
laboratories, and payers are necessary to improve primary and secondary prevention
of HCV disease. This article summarizes a presentation by John W. Ward, MD, at the
IAS-USA live continuing medical education program held in Atlanta, Georgia, in
October 2012.
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RELATED Abstracts session 2

Pubmed MEDLINE search on {(Hepaitits C OR Hep C OR HCV) AND (Epidemiology OR
Burden) AND (Global OR Europe)} in all fields and filters used on this search ‘last 5 year’
and ‘ Review’ on, was performed. }. The reference were sorted by publication year and first
author

In total 24 were selected:

Mathurin, P. "HCV burden in Europe and the possible impact of current treatment.” Dig

Liver Dis 2013 45 Suppl 5: S314-317.
An important proportion of hepatitis C virus patients in Europe are unaware of their
condition with substantial discrepancies between European countries in terms of
hepatitis C virus screening. Factors contributing to low screening rates likely include
limited physician awareness, reluctance of patients to admit to unsafe past
behaviours, and lack of efficient public health policy for HVC screening. It becomes
urgent to define innovative public health policy to improve hepatitis C virus screening
that is the only choice allowing non-tested hepatitis C virus patients access to therapy
as hepatitis C virus patients remain undiagnosed until they develop advanced liver
disease. European health authorities should encourage innovative approaches to
increase the proportion of hepatitis C virus persons aware of their condition, such as
those proposed recently by the Centers for Disease Control and Prevention. Antiviral
treatment will impact on hepatitis C virus-related morbidity and mortality with
marked differences between European countries. In genotype 1 patients, protease
inhibitors-based triple therapy would considerably impact the hepatitis C virus-related
incidence of cirrhosis and deaths. There is an urgent need for the reinforcement of
hepatitis C virus screening and access to therapy when considering their major impact
on hepatitis C virus-related morbidity and mortality. In Europe, although clinicians
from different countries are using the same therapies, impact on morbidity and
mortality across countries will significantly vary.

Blachier, M., H. Leleu, M. Peck-Radosavljevic, D. C. Valla and F. Roudot-Thoraval. "The

burden of liver disease in Europe: a review of available epidemiological data." J Hepatol

2013 58(3): 593-608.
To survey the burden of liver disease in Europe and its causes 260 epidemiological
studies published in the last five years were reviewed. The incidence and prevalence
of cirrhosis and primary liver cancer are key to understand the burden of liver disease.
They represent the end-stage of liver pathology and thus are indicative of the
associated mortality. About 0.1% of Hungarian males will die of cirrhosis every year
compared with 0.001% of Greek females. WHO estimate that liver cancer is
responsible for around 47,000 deaths per year in the EU. Harmful alcohol
consumption, viral hepatitis B and C and metabolic syndromes related to overweight
and obesity are the leading causes of cirrhosis and primary liver cancer in Europe.
Chronic hepatitis B affects 0.5-0.7% of the European population. In the last decade
the prevalence of chronic hepatitis C was 0.13-3.26%. It is of great concern that about
90% of people in Europe infected by viral hepatitis are unaware of their status.
Available data suggest the prevalence rate of NAFLD is 2-44% in the general
European population (including obese children) and 42.6-69.5% in people with type 2
diabetes. Each of these four major causes of liver disease is amenable to prevention
and treatment, reducing the burden of liver disease in Europe and saving lives.
Further surveys are urgently needed to implement cost-effective prevention
programmes and novel treatments to tackle this problem.
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Mittal, S. and H. B. El-Serag. "Epidemiology of hepatocellular carcinoma: consider the

population." J Clin Gastroenterol 2013 47 Suppl: S2-6.
Hepatocellular carcinoma (HCC) is increasing in incidence and has a very high
fatality rate. Cirrhosis due to chronic hepatitis B or hepatitis C is the leading risk
factor for HCC. Global epidemiology of HCC is determined by the prevalence of
dominant viral hepatitis and the age it is acquired in the underlying population.
Upcoming risk factors include obesity, diabetes, and related nonalcoholic fatty liver
disease. This review discusses the latest trends of HCC globally and in the United
States. It also provides an evidence-based commentary on the risk factors and lists
some of the preventive measures to reduce the incidence of HCC.

Thomas, D. L. "Global control of hepatitis C: where challenge meets opportunity.” Nat

Med 2013 19(7): 850-858.
We are entering an important new chapter in the story of hepatitis C virus (HCV)
infection. There are clear challenges and opportunities. On the one hand, new HCV
infections are still occurring, and an estimated 185 million people are or have
previously been infected worldwide. Most HCV-infected persons are unaware of their
status yet are at risk for life-threatening diseases such as cirrhosis and hepatocellular
carcinoma (HCC), whose incidences are predicted to rise in the coming decade. On
the other hand, new HCV infections can be prevented, and those that have already
occurred can be detected and treated--viral eradication is even possible. How the story
ends will largely be determined by the extent to which these rapidly advancing
opportunities overcome the growing challenges and by the vigor of the public health
response.

Moorman, A. C., S. C. Gordon, L. B. Rupp, P. R. Spradling, E. H. Teshale, M. Lu, D. R.
Nerenz, C. C. Nakasato, J. A. Boscarino, E. M. Henkle, et al. "Baseline characteristics and
mortality among people in care for chronic viral hepatitis: the chronic hepatitis cohort
study." Clin Infect Dis 2013 56(1): 40-50.
BACKGROUND: The Chronic Hepatitis Cohort Study (CHeCS), a dynamic
prospective, longitudinal, observational cohort study, was created to assess the
clinical impact of chronic viral hepatitis in the United States. This report describes the
cohort selection process, baseline demographics, and insurance, biopsy,
hospitalization, and mortality rates. METHODS: Electronic health records of >1.6
million adult patients seen from January 2006 through December 2010 at 4 integrated
healthcare systems in Detroit, Michigan; Danville, Pennsylvania; Portland, Oregon;
and Honolulu, Hawaii were collected and analyzed. RESULTS: Of 2202 patients with
chronic hepatitis B virus (HBV) infection, 50% were aged 44-63 years, 57% male,
58% Asian/Pacific Islander, and 13% black; and 5.1% had Medicaid, 16.5%
Medicare, and 76.3% private insurance. During 2001-2010, 22.3% had a liver biopsy
and 37.9% were hospitalized. For the 8810 patients with chronic hepatitis C virus
(HCV) infection, 75% were aged 44-63 years, 60% male, 23% black; and 12% had
Medicaid, 23% Medicare, and 62% private insurance. During 2001-2010, 38.4% had
a liver biopsy and 44.3% were hospitalized. Among persons in care, 9% of persons
with HBV and 14% of persons with HCV infection, mainly those born during 1945-
1964, died during the 2006-2010 five-year period. CONCLUSIONS: Baseline
demographic, hospitalization, and mortality data from CHeCS highlight the
substantial US health burden from chronic viral hepatitis, particularly among persons
born during 1945-1964.

Ward, J. W. "The hidden epidemic of hepatitis C virus infection in the United States:
12



occult transmission and burden of disease.” Top Antivir Med 2013 21(1): 15-19.
Society faces an immense burden of hepatitis C virus (HCV) infection-related
morbidity and mortality. Transmission of HCV is ongoing, and the incidence of HCV
infection has been increasing in recent years. New therapies for treating HCV
infection hold considerable promise for increasing cure rates and thus reducing HCV
transmission. However, many persons with HCV infection in the United States are
unaware of their infection status. The Centers for Disease Control and Prevention
(CDC) recently expanded its HCV testing recommendations to include 1-time HCV
testing for individuals born between 1945 and 1965, a population with a 3%
prevalence of infection. Linkage to care and treatment for those identified with
infection through testing would have a profound impact in reducing HCV disease
burden. Coordinated efforts by public health agencies, clinical care providers,
laboratories, and payers are necessary to improve primary and secondary prevention
of HCV disease. This article summarizes a presentation by John W. Ward, MD, at the
IAS-USA live continuing medical education program held in Atlanta, Georgia, in
October 2012.

Hagan, L. M. and R. F. Schinazi. "Best strategies for global HCV eradication." Liver Int

2013 33 Suppl 1: 68-79.
Worldwide eradication of hepatitis C virus (HCV) is possible through a combination
of prevention education, universal clinical and targeted community screening,
effective linkage to care and treatment with promising new direct-acting antiviral
drug regimens. Universal screening should be offered in all healthcare visits, and
parallel community screening efforts should prioritize high-prevalence, high-
transmission populations including injection drug users, prison inmates and those
with HIV/HCV co-infection. Increasing awareness of HCV infection through
screening, improving treatment uptake and cure rates by providing linkage to care and
more effective treatment, and ultimately combining education efforts with vaccination
campaigns to prevent transmission and reinfection can slow and eventually stop the
'silent epidemic'.

Indolfi, G., A. Nesi and M. Resti. "Intrafamilial transmission of hepatitis C virus." J Med

Virol 2013 85(4): 608-614.
HCV infection is a major public health problem worldwide. Several studies reported
that HCV infection might cluster in families or households. Horizontal intrafamilial
transmission of the virus has been demonstrated previously. Whether horizontal
transmission makes any significant contribution to the global burden of HCV
infection is still controversial and data about epidemiology and routes of transmission
are uncertain. The certain diagnosis of horizontal intrafamilial transmission of HCV is
based on the simultaneous presence of specific laboratory criteria, the temporal
association between intrafamilial exposure and infection and the exclusion of all the
potential extrafamilial routes of transmission of the infection. This review
summarizes the current knowledge of epidemiology, risk factors and molecular
biology of horizontal intrafamilial transmission of HCV infection.

Mohd Hanafiah, K., J. Groeger, A. D. Flaxman and S. T. Wiersma. "Global epidemiology of
hepatitis C virus infection: new estimates of age-specific antibody to HCV
seroprevalence." Hepatology 2013 57(4): 1333-1342.
In efforts to inform public health decision makers, the Global Burden of Diseases,
Injuries, and Risk Factors 2010 (GBD2010) Study aims to estimate the burden of
disease using available parameters. This study was conducted to collect and analyze
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available prevalence data to be used for estimating the hepatitis C virus (HCV)
burden of disease. In this systematic review, antibody to HCV (anti-HCV)
seroprevalence data from 232 articles were pooled to estimate age-specific
seroprevalence curves in 1990 and 2005, and to produce age-standardized prevalence
estimates for each of 21 GBD regions using a model-based meta-analysis. This
review finds that globally the prevalence and number of people with anti-HCV has
increased from 2.3% (95% uncertainty interval [UI]: 2.1%-2.5%) to 2.8% (95% UI:
2.6%-3.1%) and >122 million to >185 million between 1990 and 2005. Central and
East Asia and North Africa/Middle East are estimated to have high prevalence
(>3.5%); South and Southeast Asia, sub-Saharan Africa, Andean, Central, and
Southern Latin America, Caribbean, Oceania, Australasia, and Central, Eastern, and
Western Europe have moderate prevalence (1.5%-3.5%); whereas Asia Pacific,
Tropical Latin America, and North America have low prevalence (<1.5%).
Conclusion: The high prevalence of global HCV infection necessitates renewed
efforts in primary prevention, including vaccine development, as well as new
approaches to secondary and tertiary prevention to reduce the burden of chronic liver
disease and to improve survival for those who already have evidence of liver disease.

Della Corte, C. and M. Colombo. "Surveillance for hepatocellular carcinoma.” Semin

Oncol 2012 39(4): 384-398.
The only hope for a cure from hepatocellular carcinoma (HCC) rests on early
diagnosis as it can be attained through semiannual surveillance with abdominal
ultrasound (US) of patients at risk. While the strategy of semiannual screening rests
on the growth rate of the tumor that in cirrhotic patients takes 6 months to double its
volume, on average, the noninvasive radiological diagnosis of HCC is possible in
cirrhotic patients with a de novo HCC and patients with chronic hepatitis B. More
recently, metabolic diseases related to insulin resistance, including diabetes and
obesity, have been recognized to be causally related to HCC as well, in most patients
bridging HCC to the histopathological diagnosis of non-alcoholic steatohepatitis
(NASH). While the endpoint of an early diagnosis is achieved quite easily in most
patients with >1 cm HCC by computed tomography (CT) or magnetic resonance
imaging (MRI) demonstrating the specific pattern of an intense contrast uptake during
the arterial phase (wash-in) and contrast wash-out during the venous/delayed phase,
nodules <1 cm in size are more difficult to diagnose, almost invariably requiring an
enhanced follow up with three monthly examinations with US until they grow in size
or change their echo pattern. Owing to the lack of robust controlled evidence
demonstrating a clinical benefit of surveillance, the real support for screening for
liver cancer comes from the striking differences in response to therapy between
screened populations in whom HCC is diagnosed and treated at early stages and
patients with more advanced, incidentally detected tumors. This notwithstanding,
numerous barriers work against screening effectiveness, including limited or outdated
knowledge, lack of financial incentives, and limited access to appropriate testing and
treatment. Though strengthening prediction in individual patients is expected to
improve the cost-effectiveness ratio of screening, the benefits of approaches like
pretreatment patient stratification by clinical, histologic, and genetic scores remain
uncertain, while the worthiness of excluding patients with severe comorbidities and
aged individuals is still debated.

Zaltron, S., A. Spinetti, L. Biasi, C. Baiguera and F. Castelli. "Chronic HCV infection:
epidemiological and clinical relevance." BMC Infect Dis 2012 12 Suppl 2: S2.
Hepatitis C virus (HCV), first recognized as a cause of transfusion-associated acute
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and chronic hepatitis in 1989, plays a major role as a cause of chronic liver injury,
with potential for neoplastic degeneration. It is mainly transmitted by the parenteral
route. However, although with lower efficiency, it may be also transmitted by sexual
intercourses and by the mother-to-child route. Epidemiological evidence shows that a
wave of infection occurred in the 1945-65 period (baby boomers) in western
countries. After acute infection, as many as 50-85% of the patients fail to clear the
virus resulting in chronic liver infection and/or disease. It is estimated that, on a
global scale, about 170 million people are chronically infected with HCV, leading to
about 350.000 deaths yearly. Among western countries southern Europe, and
particularly Italy, is among the most affected areas. The impact on the public health
systems is noteworthy, with high number of hospitalizations due to chronic liver
disease, cirrhosis or hepatocellular carcinoma. While waiting for a safe and effective
vaccine to be made available, new promising direct-acting antiviral (DAA) drugs
offer a better therapeutic scenario than in the past even for the poor responder
genotypes 1 and 4, provided that effective screening and care is offered. However, the
long and aspecific prodromic period before clinical symptoms develop is a major
obstacle to early detection and treatment. Effective screening strategies may target at-
risk groups or age specific groups, as recently recommended by the CDC.

McGlynn, K. A. and W. T. London. "The global epidemiology of hepatocellular

carcinoma: present and future." Clin Liver Dis 2011 15(2): 223-243, vii-X.
The global risk of hepatocellular carcinoma (HCC) has been largely driven by
hepatitis B virus (HBV) infection for the past century, along with hepatitis C virus
(HCV), aflatoxin, excessive alcohol consumption, and obesity/diabetes. The dominant
effect of HBV on global HCC risk should decline as the population vaccinated
against HBV grows older. Infection with HCV is also expected to decline. Projections
of HCV-related HCC rates remaining high for another 30 years may be overly
pessimistic. Alcohol may be less of a factor in HCC in coming years. However,
obesity and diabetes may become even more important risk factors for HCC.

Cornberg, M., H. A. Razavi, A. Alberti, E. Bernasconi, M. Buti, C. Cooper, O. Dalgard, J. F.

Dillion, R. Flisiak, X. Forns, et al. "A systematic review of hepatitis C virus epidemiology

in Europe, Canada and Israel.” Liver Int 2011 31 Suppl 2: 30-60.
BACKGROUND AND AIM: Decisions on public health issues are dependent on
reliable epidemiological data. A comprehensive review of the literature was used to
gather country-specific data on risk factors, prevalence, number of diagnosed
individuals and genotype distribution of the hepatitis C virus (HCV) infection in
selected European countries, Canada and Israel. METHODOLOGY:: Data references
were identified through indexed journals and non-indexed sources. In this work,
13,000 articles were reviewed and 860 were selected based on their relevance.
RESULTS: Differences in prevalence were explained by local and regional variances
in transmission routes or different public health measures. The lowest HCV
prevalence (</= 0.5%) estimates were from northern European countries and the
highest (>/= 3%) were from Romania and rural areas in Greece, Italy and Russia. The
main risk for HCV transmission in countries with well-established HCV screening
programmes and lower HCV prevalence was injection drug use, which was associated
with younger age at the time of infection and a higher infection rate among males. In
other regions, contaminated glass syringes and nosocomial infections continue to play
an important role in new infections. Immigration from endemic countries was another
factor impacting the total number of infections and the genotype distribution.
Approximately 70% of cases in Israel, 37% in Germany and 33% in Switzerland were
not born in the country. In summary, HCV epidemiology shows a high variability
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across Europe, Canada and Israel. CONCLUSION: Despite the eradication of
transmission by blood products, HCV infection continues to be one of the leading
blood-borne infections in the region.

Sievert, W., I. Altraif, H. A. Razavi, A. Abdo, E. A. Ahmed, A. Alomair, D. Amarapurkar, C.

H. Chen, X. Dou, H. El Khayat, et al. "A systematic review of hepatitis C virus

epidemiology in Asia, Australia and Egypt." Liver Int 2011 31 Suppl 2: 61-80.
BACKGROUND: The hepatitis C pandemic has been systematically studied and
characterized in North America and Europe, but this important public health problem
has not received equivalent attention in other regions. AIM: The objective of this
systematic review was to characterize hepatitis C virus (HCV) epidemiology in
selected countries of Asia, Australia and Egypt, i.e. in a geographical area inhabited
by over 40% of the global population. METHODOLOGY:: Data references were
identified through indexed journals and non-indexed sources. In this work, 7770
articles were reviewed and 690 were selected based on their relevance. RESULTS:
We estimated that 49.3-64.0 million adults in Asia, Australia and Egypt are anti-HCV
positive. China alone has more HCV infections than all of Europe or the Americas.
While most countries had prevalence rates from 1 to 2% we documented several with
relatively high prevalence rates, including Egypt (15%), Pakistan (4.7%) and Taiwan
(4.4%). Nosocomial infection, blood transfusion (before screening) and injection drug
use were identified as common risk factors in the region. Genotype 1 was common in
Australia, China, Taiwan and other countries in North Asia, while genotype 6 was
found in Vietnam and other Southeast Asian countries. In India and Pakistan
genotype 3 was predominant, while genotype 4 was found in Middle Eastern
countries such as Egypt, Saudi Arabia and Syria. CONCLUSION: We recommend
implementation of surveillance systems to guide effective public health policy that
may lead to the eventual curtailment of the spread of this pandemic infection.

Lavanchy, D. "Evolving epidemiology of hepatitis C virus.” Clin Microbiol Infect 2011

17(2): 107-115.
More than 20 years after the discovery of the hepatitis C virus (HCV), it is now well
established that HCV is of global importance affecting all countries, leading to a
major global health problem that requires widespread active interventions for its
prevention and control. Chronic hepatitis C was linked to the development of
cirrhosis and hepatocellular carcinoma in many areas of the world. Current
epidemiological assessments have identified complex patterns with highly variable
local prevalence rates between countries and within countries. HCV infection patterns
have not significantly changed in most parts of the world since 1997, when first
analyzed, partly due to the lack of new and more accurate data. The assessment of the
national HCV prevalence and transmission modes should be completed to enable
national authorities to prioritize preventive measures and to make the most
appropriate use of available resources. The 'patchy' epidemiological situation in some
areas will continue to complicate the task of the establishment of global, regional and
national base line data. The present assessment finds a global prevalence of 2.35%,
affecting 160 million chronically infected individuals. There is an urgent need for
more accurate Information on the costs and burden of HCV to society. Twenty-one
year after the discovery of HCV, the assessment is far from being complete and little
progress has been made in the past 10 years in many countries. In some countries
significant increases have been reported and this may also apply to countries were
insufficient data exist. A safe and efficient vaccine against HCV is urgently needed.

Nelson, P. K., B. M. Mathers, B. Cowie, H. Hagan, D. Des Jarlais, D. Horyniak and L.
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Degenhardt. "Global epidemiology of hepatitis B and hepatitis C in people who inject

drugs: results of systematic reviews." Lancet 2011 378(9791): 571-583.
BACKGROUND: Injecting drug use is an important risk factor for transmission of
viral hepatitis, but detailed, transparent estimates of the scale of the issue do not exist.
We estimated national, regional, and global prevalence and population size for
hepatitis C virus (HCV) and hepatitis B virus (HBV) in injecting drug users (IDUs).
METHODS: We systematically searched for data for HBV and HCV in IDUs in peer-
reviewed databases (Medline, Embase, and PsycINFO), grey literature, conference
abstracts, and online resources, and made a widely distributed call for additional data.
From 4386 peer-reviewed and 1019 grey literature sources, we reviewed 1125
sources in full. We extracted studies into a customised database and graded them
according to their methods. We included serological reports of HCV antibodies (anti-
HCV), HBV antibodies (anti-HBc), or HBV surface antigen (HBsAQ) in studies of
IDUs with more than 40 participants (<100% HIV-positive) and sampling frames that
did not exclude participants on the basis of age or sex. With endorsed decision rules,
we calculated prevalence estimates with anti-HCV and anti-HBc as proxies for
exposure and HBsAg as proxy for current infection. We combined these estimates
with IDU population sizes to calculate the number of IDUs with positive HBV or
HCV statuses. FINDINGS: We located eligible reports with data for prevalence of
anti-HCV in IDUs for 77 countries; midpoint prevalence estimates suggested 60-80%
of IDUs had anti-HCV in 25 countries and more than 80% of IDUs did so in 12
countries. About 10.0 million (range 6.0-15.2) IDUs worldwide might be anti-HCV
positive. China (1.6 million), USA (1.5 million), and Russia (1.3 million) had the
largest such populations. We identified eligible HBsAg reports for 59 countries, with
midpoint prevalence estimates of 5-10% in 21 countries and more than 10% in ten
countries. Worldwide, we estimate 6.4 million IDUs are anti-HBc positive (2.3-9.7
million), and 1.2 million (0.3-2.7 million) are HBsAg positive. INTERPRETATION:
More IDUs have anti-HCV than HIV infection, and viral hepatitis poses a key
challenge to public health. Variation in the coverage and quality of existing research
creates uncertainty around estimates. Improved and more complete data and reporting
are needed to estimate the scale of the issue, which will inform efforts to prevent and
treat HCV and HBV in IDUs. FUNDING: WHO and US National Institutes of Health
(NIDA R01 DA018609).

Ward, J. W., F. M. Averhoff and H. K. Koh. "World Hepatitis Day: a new era for hepatitis
control.” Lancet 2011 378(9791): 552-553.

de Waure, C., C. Cefalo, G. Chiaradia, A. Sferrazza, L. Miele, G. Gasbarrini, W. Ricciardi, A.

Grieco and G. La Torre. "Intrafamilial transmission of hepatitis C virus in Italy: a

systematic review." J Epidemiol Community Health 2010 64(10): 843-848.
BACKGROUND: Hepatitis C virus (HCV) transmission is mainly due to parenteral
exposure; however, in absence of such risk factor, there are reports of intrafamilial
spread of HCV and observational studies suggest an increased risk for households of
infected subjects. The aim of our study was to systematically review and meta-
analyse studies about HCV prevalence among households of HCV patients in Italy.
METHODS: PubMed and Embase were searched to identify Italian studies about
HCV intrafamilial transmission. Keywords used were: 'HCV', 'Hepatitis C',
'intrafamilial’, ‘family' and 'ltaly'. Selected studies were reviewed to assess the quality
and meta-analysed using StatsDirect software. RESULTS: 25 studies were selected.
The pooled overall prevalence was 9% (95% CI 7.1% to 11.1%). The highest pooled
prevalence was found among sexual partners of index cases: 14.7% (95% CI 10.7%
t0 19.2%) globally and 9.9% (95% CI 3.6% to 18.8%) and 17.6% (95% CI 12.1% to
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24%) in northern and central-southern regions, respectively. The meta-analysis of
high-quality studies yielded the lowest HCV prevalence. CONCLUSION: To be a
HCV patient household is a risk factor for HCV and counselling for these households
should be provided.

Te, H. S. and D. M. Jensen. "Epidemiology of hepatitis B and C viruses: a global

overview." Clin Liver Dis 2010 14(1): 1-21, vii.
This article reviews the prevalence, disease burden, genotype distribution, and
transmission patterns of hepatitis B virus (HBV) and hepatitis C virus in the 6 World
Health Organization regions. The global epidemiology of hepatitis B and C
demonstrates a predominantly declining prevalence of the diseases. Improvement in
the control of hepatitis B has been largely achieved with implementation of a more
universal HBV vaccine program, although a large gap still remains in the effort
toward global prevention of hepatitis B. The transmission of hepatitis C has been
greatly impacted by mandatory screening of blood donors in most countries in the
world, although intravenous drug use continues to be a major source of infection.
Public education regarding the risks of exposure to infected paraphernalia as well as
household items such as razors is necessary in the continuing effort to curb this
disease.

Yang, J. D. and L. R. Roberts. "Hepatocellular carcinoma: A global view." Nat Rev

Gastroenterol Hepatol 2010 7(8): 448-458.
Hepatocellular carcinoma (HCC) is a global health problem, although developing
countries are disproportionally affected: over 80% of HCCs occur in such regions.
About three-quarters of HCCs are attributed to chronic HBV and HCV infections. In
areas endemic for HCV and HBV, viral transmission occurs at an early age, and
infected individuals develop HCC in mid-adulthood. As these are their most
productive years of life, HCC accounts for a substantial burden on the health-care
system and drain of productive capacity in the low-income and middle-income
countries most affected by HCV and HBV infections. Environments with disparate
resource levels require different strategies for the optimal management of HCC. In
high-resource environments, guidelines from the American Association for the Study
of Liver Diseases or European Association for the Study of the Liver should be
applied. In intermediate-resource or low-resource environments, the fundamental
focus should be on primary prevention of HCC, through universal HBV vaccination,
taking appropriate precautions and antiviral treatments. In intermediate-resource and
low-resource environments, the infrastructure and capacity for abdominal
ultrasonography, percutaneous ethanol injection, radiofrequency ablation and surgical
resection should be established. Programs to provide targeted therapy at low cost,
similar to the approach used for HIV therapy in the developing world, should be
pursued.

Venook, A. P., C. Papandreou, J. Furuse and L. L. de Guevara. "The incidence and

epidemiology of hepatocellular carcinoma: a global and regional perspective."

Oncologist 2010 15 Suppl 4: 5-13.
Hepatocellular carcinoma (HCC) is a leading cause of cancer-related death
worldwide, and the burden of this devastating cancer is expected to increase further in
coming years. The collection and analysis of epidemiologic HCC data will play a
critical role in guiding future disease prevention strategies and optimizing patient
management. Previous epidemiologic studies have highlighted striking global
variations in the incidence of HCC, which is particularly high in much of east Asia
and sub-Saharan Africa, and lower, but on the increase, in North America and most of
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Europe. This variation appears to be related to the complex etiology of HCC, with
different risk factors, primarily infection with hepatitis B or hepatitis C virus,
responsible for driving HCC incidence rates in different regions. Although previous
studies have contributed considerably to the knowledge of HCC epidemiology, there
are limitations associated with the currently available data, which arise from studies
performed at different times in the past, using varying methodologies, and with
diverse patient populations. A new and global approach to the study of HCC
epidemiology is required if HCC disease prevention and treatment strategies are to be
adequately directed and supported in coming years.

Lavanchy, D. "The global burden of hepatitis C." Liver Int 2009 29 Suppl 1: 74-81.
Hepatitis C is of concern both to industrialized and developing countries. Preliminary
unpublished estimates of the global burden of disease (GBD) attributable to HCV-
related chronic liver disease seem to be substantial. Therefore, the reduction of global
mortality and morbidity related to chronic hepatitis C should be a concern to public
health authorities, and primary, secondary and tertiary prevention activities should be
implemented and monitored in each country, with precise targets set to be reached. In
order to decide on national health policies, there is a need to estimate the burden of
disease, globally, regionally and nationally. To evaluate the GBD, three components
have to be assessed: 1) The global, regional and national burden of morbidity and
mortality associated with HCV infection, based on prevalence, incidence,
transmission and economics; 2) The natural history of HCV infection, including
'healthy individuals'; and 3) The areas for which more research is needed. A working
group was created to assist the World Health organization (WHO) in estimating the
GBD associated with HCV infection.

Mindikoglu, A. L. and R. R. Miller. "Hepatitis C in the elderly: epidemiology, natural

history, and treatment.” Clin Gastroenterol Hepatol 2009 7(2): 128-134; quiz 124.
Hepatitis C continues to be a major public health problem affecting approximately
3% of the global population. According to the World Health Organization, an
estimated 170 million people have chronic hepatitis C. Ten percent to 20% of those
who are chronically infected with hepatitis C will progress to cirrhosis and 5% will
develop hepatocellular carcinoma. Although the safety and efficacy of hepatitis C
therapies have been studied extensively in patients between the ages of 18 and 65,
patients who are older than 65 still remain an understudied and difficult-to-treat
population. This review discusses the epidemiology, natural history, and treatment of
chronic hepatitis C in older adults.

Muhlberger, N., R. Schwarzer, B. Lettmeier, G. Sroczynski, S. Zeuzem and U. Siebert.

"HCV-related burden of disease in Europe: a systematic assessment of incidence,

prevalence, morbidity, and mortality." BMC Public Health 2009 9: 34.
BACKGROUND: Hepatitis C virus (HCV) is a leading cause of chronic liver disease,
end-stage cirrhosis, and liver cancer, but little is known about the burden of disease
caused by the virus. We summarised burden of disease data presently available for
Europe, compared the data to current expert estimates, and identified areas in which
better data are needed. METHODS: Literature and international health databases were
systematically searched for HCV-specific burden of disease data, including incidence,
prevalence, mortality, disability-adjusted life-years (DALYS), and liver
transplantation. Data were collected for the WHO European region with emphasis on
22 countries. If HCV-specific data were unavailable, these were calculated via HCV-
attributable fractions. RESULTS: HCV-specific burden of disease data for Europe are
scarce. Incidence data provided by national surveillance are not fully comparable and
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need to be standardised. HCV prevalence data are often inconclusive. According to
available data, an estimated 7.3-8.8 million people (1.1-1.3%) are infected in our 22
focus countries. HCV-specific mortality, DALY, and transplantation data are
unavailable. Estimations via HCV-attributable fractions indicate that HCV caused
more than 86000 deaths and 1.2 million DALY in the WHO European region in
2002. Most of the DALY (95%) were accumulated by patients in preventable disease
stages. About one-quarter of the liver transplants performed in 25 European countries
in 2004 were attributable to HCV. CONCLUSION: Our results indicate that hepatitis
C is a major health problem and highlight the importance of timely antiviral
treatment. However, data on the burden of disease of hepatitis C in Europe are scarce,
outdated or inconclusive, which indicates that hepatitis C is still a neglected disease in
many countries. What is needed are public awareness, co-ordinated action plans, and
better data. European physicians should be aware that many infections are still
undetected, provide timely testing and antiviral treatment, and avoid iatrogenic
transmission.
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Session 3: New hepatitis C era: changing therapy landscape

Presentation Jake Liang Overview of current developments in treatment of
hepatitis C

Liang, T. J. and M. G. Ghany. "Current and future therapies for hepatitis C virus
infection." N Engl J Med 2013 368(20): 1907-1917.

Alter, H. J. and T. J. Liang. "Hepatitis C: the end of the beginning and possibly the
beginning of the end."” Ann Intern Med 2012 156(4): 317-318.

Presentation Benjamin Maasoumy Hepatitis C therapy : lessons learned from the
first experience in a real world setting.

Maasoumy, B., K. Port, A. A. Markova, B. C. Serrano, M. Rogalska-Taranta, L. Sollik, C.
Mix, J. Kirschner, M. P. Manns, H. Wedemeyer, et al. "Eligibility and safety of triple
therapy for hepatitis C: lessons learned from the first experience in a real world setting."
PL0S One 2013 8(2): €55285.
BACKGROUND: HCV protease inhibitors (PIs) boceprevir and telaprevir in
combination with PEG-Interferon alfa and Ribavirin (P/R) is the new standard of care
in the treatment of chronic HCV genotype 1 (GT1) infection. However, not every
HCV GT1 infected patient is eligible for P/R/PI therapy. Furthermore phase 111
studies did not necessarily reflect real world as patients with advanced liver disease or
comorbidities were underrepresented. The aim of our study was to analyze the
eligibility and safety of P/R/PI treatment in a real world setting of a tertiary referral
center. METHODS: All consecutive HCV GT1 infected patients who were referred to
our hepatitis treatment unit between June and November 2011 were included. Patients
were evaluated for P/R/PI according to their individual risk/benefit ratio based on 4
factors: Treatment-associated safety concerns, chance for SVR, treatment urgency
and nonmedical patient related reasons. On treatment data were analyzed until week
12. RESULTS: 208 patients were included (F3/F4 64%, mean platelet count 169/nl,
40% treatment-naive). Treatment was not initiated in 103 patients most frequently
due to safety concerns. 19 patients were treated in phase 1I/111 trials or by local
centers and a triple therapy concept was initiated at our unit in 86 patients.
Hospitalization was required in 16 patients; one patient died due to a gastrointestinal
infection possibly related to treatment. A platelet count of <110/nl was associated
with hospitalization as well as treatment failure. Overall, 128 patients were either not
eligible for therapy or experienced a treatment failure at week 12. CONCLUSIONS:
P/R/PI therapies are complex, time-consuming and sometimes dangerous in a real
world setting, especially in patients with advanced liver disease. A careful patient
selection plays a crucial role to improve safety of Pl based therapies. A significant
number of patients are not eligible for P/R/PI, emphasizing the need for alternative
therapeutic options.

Maasoumy, B., K. Port, B. Calle Serrano, A. A. Markova, L. Sollik, M. P. Manns, M.
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Cornberg and H. Wedemeyer. "The clinical significance of drug-drug interactions in the

era of direct-acting anti-viral agents against chronic hepatitis C virus." Aliment

Pharmacol Ther 2013.
BACKGROUND: Drug-drug interactions (DDIs) in the treatment of chronic hepatitis
C infection became a potential challenge with the introduction of direct-acting anti-
virals (DAAs). Both currently approved DAAS, the protease inhibitors (PIs) telaprevir
(TVR) and boceprevir (BOC), are substrates and inhibitors of P-glycoprotein and the
cytochrome P450 3A4, which are regularly involved in DDIs. AIM: To analyse the
risk for DDIs in patients with chronic HCV genotype 1 infection considered for Pl
treatment at a tertiary referral centre. METHODS: The first 115 consecutive patients
selected for a Pl therapy at Hannover Medical School were included. All changes to
co-medication before and during PI treatment were documented. Drugs were checked
for DDIs with TVR and BOC using DDI websites and the respective prescribing
information. RESULTS: Out-patient medication contained 116 different drugs.
Median number of drugs/patient was 2 (range 0-11). The risk for DDIs was
substantial for 38% of the drugs affecting 49% of patients. Only 4% of the drugs were
strictly contraindicated. DDIs between a Pl and drugs newly prescribed during anti-
viral therapy were considerable in 42% of the patients. Suspected DDIs were
managed by dose adjustments and discontinuation of co-medication in 7% and 21%
of the patients respectively. CONCLUSIONS: Many patients with chronic HCV
genotype 1 infection are affected by potential DDIs if treated with a protease
inhibitor, but only in a minority of cases co-medication is strictly incompatible.
Overall, the challenge of DDIs is time-consuming, but well manageable by a careful
review of the patient's drug chart and monitoring during treatment.

Presentation Homie Razavi Market access and uptake of new antiviral drugs for

the treatment of hepatitis.

Razavi, L. Castera, T. Poynard, A. Muir, et al. "The new paradigm of hepatitis C therapy:

integration of oral therapies into best practices.” J Viral Hepat 2013 20(11): 745-760.
Emerging data indicate that all-oral antiviral treatments for chronic hepatitis C virus
(HCV) will become a reality in the near future. In replacing interferon-based
therapies, all-oral regimens are expected to be more tolerable, more effective, shorter
in duration and simpler to administer. Coinciding with new treatment options are
novel methodologies for disease screening and staging, which create the possibility of
more timely care and treatment. Assessments of histologic damage typically are
performed using liver biopsy, yet noninvasive assessments of histologic damage have
become the norm in some European countries and are becoming more widespread in
the United States. Also in place are new Centers for Disease Control and Prevention
(CDC) initiatives to simplify testing, improve provider and patient awareness and
expand recommendations for HCV screening beyond risk-based strategies. Issued in
2012, the CDC recommendations aim to increase HCV testing among those with the
greatest HCV burden in the United States by recommending one-time testing for all
persons born during 1945-1965. In 2013, the United States Preventive Services Task
Force adopted similar recommendations for risk-based and birth-cohort-based testing.
Taken together, the developments in screening, diagnosis and treatment will likely
increase demand for therapy and stimulate a shift in delivery of care related to chronic
HCV, with increased involvement of primary care and infectious disease specialists.
Yet even in this new era of therapy, barriers to curing patients of HCV will exist.
Overcoming such barriers will require novel, integrative strategies and investment of
resources at local, regional and national levels.

Lettmeier, B., N. Muhlberger, R. Schwarzer, G. Sroczynski, D. Wright, S. Zeuzem and U.

Siebert. "Market uptake of new antiviral drugs for the treatment of hepatitis C." J
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Hepatol 2008 49(4): 528-536.
BACKGROUND/AIMS: Peginterferon plus ribavirin is the state-of-the-art antiviral
therapy for prevention of serious complications of hepatitis C. Our aim was to
compare market uptake of and access to these drugs across Europe. METHODS: We
collected launch and sales data for peginterferons for 21 countries in the WHO
European region and compared country-specific sales rates. Additionally, we
converted sales figures into patient numbers and related those to country-specific
hepatitis C prevalence, taking into account genotype distribution, patient
characteristics and practice patterns. RESULTS: Peginterferon sales rates differed
considerably across countries. The earliest, most rapid and highest adoption rates
were in EU founder states, followed by EU members that joined after foundation, and
EU non-member states. Most new member states showed a marked increase in sales.
By the end of 2005, approximately 308,000 patients had been treated with
peginterferons in the 21 countries evaluated. The number of patients ever treated
ranged from 16% of prevalent cases in France to less than 1% of cases in Romania,
Poland, Greece and Russia. CONCLUSIONS: Peginterferon market uptake and
access differed considerably across Europe, suggesting unequal access to optimised
therapy. Besides budget restrictions, national surveillance and treatment policies
should be considered as reasons for market access variation.

RELATED Abstracts session 3

Pubmed MEDLINE search on {(Hepaitits C OR Hep C OR HCV) AND (treatment OR therapy)
AND (new OR developmetn)} in all fields and filters used on this search ‘2013,2012" and *
Review’ on, was performed. }. The reference were sorted by publication year and first author

In total 52 were selected

Lange, C. M., I. M. Jacobson, C. M. Rice and S. Zeuzem. "Emerging therapies for the

treatment of hepatitis C." EMBO Mol Med 2013.
Opportunities to treat infection with hepatitis C virus (HCV) are evolving rapidly.
From the introduction of interferon-alpha monotherapy in 1992 to the approval of
telaprevir- and boceprevir-based triple therapies with pegylated interferon-alpha and
ribavirin in 2011, the chances of curing patients infected with HCV genotype 1 have
improved from <10% to approximately 70%. Significant further improvements are on
the horizon, which may well cure virtually all hepatitis C patients with an all-oral,
interferon-free regimen in the very near future. These exciting developments are
reviewed in the present article.

Gasbarrini, A., F. R. Ponziani, B. E. Annichiarico, M. Siciliano and A. Craxi. "The new era
of hepatitis C treatment: still the tip of the iceberg?" Eur Rev Med Pharmacol Sci 2013
17(17): 2271-2274.

Coco, B., P. Caraceni, A. Aghemo, D. Bitetto, R. Bruno, A. Ciancio, M. Marzioni, S. Petta,
M. Rendina and L. Valenti. "Triple therapy with first-generation Protease Inhibitors for
patients with genotype 1 chronic hepatitis C: Recommendations of the Italian
Association for the Study of the Liver (AISF)." Dig Liver Dis 2013.

The first-generation Protease Inhibitors Boceprevir and Telaprevir administered in
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triple therapy regimens with Peg-interferon alpha and Ribavirin have been proven
effective in increasing the rate of Sustained Virological Response in both naive and
treatment-experienced patients with chronic genotype-1 hepatitis C. However, at the
individual level, the therapeutic advantage of triple therapy is highly variable and
results from the combination of multiple factors related to the characteristics of
patient, viral status and liver disease. The recommendations presented are promoted
by the Italian Association for the Study of the Liver, with the aim to help the
physician in the decision-making process as well as to manage patients during
treatment with triple therapy.

Afdhal, N. H., S. Zeuzem, R. T. Schooley, D. L. Thomas, J. W. Ward, A. H. Litwin, H.

Razavi, L. Castera, T. Poynard, A. Muir, et al. "The new paradigm of hepatitis C therapy:

integration of oral therapies into best practices.” J Viral Hepat 2013 20(11): 745-760.
Emerging data indicate that all-oral antiviral treatments for chronic hepatitis C virus
(HCV) will become a reality in the near future. In replacing interferon-based
therapies, all-oral regimens are expected to be more tolerable, more effective, shorter
in duration and simpler to administer. Coinciding with new treatment options are
novel methodologies for disease screening and staging, which create the possibility of
more timely care and treatment. Assessments of histologic damage typically are
performed using liver biopsy, yet noninvasive assessments of histologic damage have
become the norm in some European countries and are becoming more widespread in
the United States. Also in place are new Centers for Disease Control and Prevention
(CDC) initiatives to simplify testing, improve provider and patient awareness and
expand recommendations for HCV screening beyond risk-based strategies. Issued in
2012, the CDC recommendations aim to increase HCV testing among those with the
greatest HCV burden in the United States by recommending one-time testing for all
persons born during 1945-1965. In 2013, the United States Preventive Services Task
Force adopted similar recommendations for risk-based and birth-cohort-based testing.
Taken together, the developments in screening, diagnosis and treatment will likely
increase demand for therapy and stimulate a shift in delivery of care related to chronic
HCV, with increased involvement of primary care and infectious disease specialists.
Yet even in this new era of therapy, barriers to curing patients of HCV will exist.
Overcoming such barriers will require novel, integrative strategies and investment of
resources at local, regional and national levels.

Afdhal, N. H., S. Zeuzem, R. T. Schooley, D. L. Thomas, J. W. Ward, A. H. Litwin, H.

Janssen, H. L., H. W. Reesink, E. J. Lawitz, S. Zeuzem, M. Rodriguez-Torres, K. Patel, A. J.

van der Meer, A. K. Patick, A. Chen, Y. Zhou, et al. "Treatment of HCV infection by

targeting microRNA." N Engl J Med 2013 368(18): 1685-1694.
BACKGROUND: The stability and propagation of hepatitis C virus (HCV) is
dependent on a functional interaction between the HCV genome and liver-expressed
microRNA-122 (miR-122). Miravirsen is a locked nucleic acid-modified DNA
phosphorothioate antisense oligonucleotide that sequesters mature miR-122 in a
highly stable heteroduplex, thereby inhibiting its function. METHODS: In this phase
2a study at seven international sites, we evaluated the safety and efficacy of
miravirsen in 36 patients with chronic HCV genotype 1 infection. The patients were
randomly assigned to receive five weekly subcutaneous injections of miravirsen at
doses of 3 mg, 5 mg, or 7 mg per kilogram of body weight or placebo over a 29-day
period. They were followed until 18 weeks after randomization. RESULTS:
Miravirsen resulted in a dose-dependent reduction in HCV RNA levels that endured
beyond the end of active therapy. In the miravirsen groups, the mean maximum
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reduction in HCV RNA level (log10 1U per milliliter) from baseline was 1.2 (P=0.01)
for patients receiving 3 mg per kilogram, 2.9 (P=0.003) for those receiving 5 mg per
kilogram, and 3.0 (P=0.002) for those receiving 7 mg per kilogram, as compared with
a reduction of 0.4 in the placebo group. During 14 weeks of follow-up after treatment,
HCV RNA was not detected in one patient in the 5-mg group and in four patients in
the 7-mg group. We observed no dose-limiting adverse events and no escape
mutations in the miR-122 binding sites of the HCV genome. CONCLUSIONS: The
use of miravirsen in patients with chronic HCV genotype 1 infection showed
prolonged dose-dependent reductions in HCV RNA levels without evidence of viral
resistance. (Funded by Santaris Pharma; ClinicalTrials.gov number, NCT01200420.).

North, C. S., B. A. Hong, S. A. Adewuyi, D. E. Pollio, M. K. Jain, R. Devereaux, N. A.
Quartey, S. Ashitey, W. M. Lee and M. Lisker-Melman. "Hepatitis C treatment and SVR:
the gap between clinical trials and real-world treatment aspirations.” Gen Hosp
Psychiatry 2013 35(2): 122-128.
OBJECTIVE: Despite the remarkable improvements in pharmacologic treatment
efficacy for hepatitis C (HCV) reported in published clinical trials, published research
suggests that, in "real-world" patient care, these medical outcomes may be difficult to
achieve. This review was undertaken to summarize recent experience in the treatment
of HCV in clinical settings, examining the course of patients through the stages of
treatment and barriers to treatment encountered. METHOD: A comprehensive and
representative review of the relevant literature was undertaken to examine HCV
treatment experience outside of clinical trials in the last decade. This review found 25
unique studies with data on course of treatment and/or barriers to treatment in
samples of patients with HCV not preselected for inclusion in clinical trials.
RESULTS: Results were examined separately for samples selected for HCV infection
versus HCV/HIV coinfection. Only 19% of HCV-selected and 16% of HCV/HIV-
coinfection selected patients were considered treatment eligible and advanced to
treatment; even fewer completed treatment (13% and 11%, respectively) or achieved
sustained virologic response (3% and 6%, respectively). Psychiatric and medical
ineligibilities were the primary treatment barriers. CONCLUSION: Only by
systematically observing and addressing potentially solvable medical and
psychosocial barriers to treatment will more patients be enrolled in and complete
HCV therapy.

De Clercq, E. "Antivirals: past, present and future.” Biochem Pharmacol 2013 85(6): 727-
744,

Vaccination is possible to prevent infections with some viruses: hepatitis B virus
(HBV), varicella-zoster virus (VZV), influenza A and B viruses, Yellow fever virus
and poliovirus; but not for others: human immunodeficiency virus (HIV), hepatitis C
virus (HCV), herpes simplex virus (HSV), cytomegalovirus (CMV), and most
hemorrhagic fever viruses (HFV) (except for Yellow fever virus). Antiviral therapy is
obviously needed to control those infections that are not amenable to prophylaxis by
vaccination, but is also highly desirable for those infections where vaccination has not
been implemented or did not fulfill its premises for complete protection.

De Clercq, E. "A Cutting-Edge View on the Current State of Antiviral Drug
Development.” Med Res Rev 2013.
Prominent in the current stage of antiviral drug development are: (i) for human
immunodeficiency virus (HIV), the use of fixed-dose combinations (FDCs), the most
recent example being StribildTM ; (ii) for hepatitis C virus (HCV), the pleiade of
direct-acting antivirals (DAAS) that should be formulated in the most appropriate
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combinations so as to obtain a cure of the infection; (iii)-(v) new strategies (i.e.,
AIC316, AIC246, and FV-100) for the treatment of herpesvirus infections: herpes
simplex virus (HSV), cytomegalovirus (CMV), and varicella-zoster virus (VZV),
respectively; (vi) the role of a new tenofovir prodrug, tenofovir alafenamide (TAF)
(GS-7340) for the treatment of HIV infections; (vii) the potential use of poxvirus
inhibitors (CMX001 and ST-246); (viii) the usefulness of new influenza virus
inhibitors (peramivir and laninamivir octanoate); (ix) the position of the hepatitis B
virus (HBV) inhibitors [lamivudine, adefovir dipivoxil, entecavir, telbivudine, and
tenofovir disoproxil fumarate (TDF)]; and (x) the potential of new compounds such
as FGI-103, FGI-104, FGI-106, dUY11, and LJ-001 for the treatment of filoviruses
(i.e., Ebola). Whereas for HIV and HCV therapy is aimed at multiple-drug
combinations, for all other viruses, HSV, CMV, VZV, pox, influenza, HBV, and
filoviruses, current strategies are based on the use of single compounds.

Lange, C. M. and S. Zeuzem. "Perspectives and challenges of interferon-free therapy for

chronic hepatitis C." J Hepatol 2013 58(3): 583-592.
Recent data have clearly shown that a sustained virologic response can be achieved in
different HCV infected patient populations with various interferon-free treatment
regimens. Despite the successful implementation of telaprevir- and boceprevir-based
triple therapies, all-oral regimens will certainly become a first choice for a number of
HCV-infected patients in the very near future, as triple therapy approaches are
burdened with significant side-effects and limited success in patients with advanced
liver fibrosis and prior null-response to pegylated interferon-alpha (peglFN-
alpha)/ribavirin therapy. However, available data from phase I and Il clinical trials
evaluating interferon-free regimens have not yet revealed a clearly outstanding all-
oral combination, and numerous challenges remain to be addressed by intensive
ongoing and future research. In particular, thus far evaluated all-oral regimens did not
cure a satisfactory percentage of patients with unfavorable baseline characteristics,
namely patients infected with HCV genotype 1a, previous null-response to peglFN-
alpha/ribavirin, or liver cirrhosis. In this review, we summarize available data of
interferon-free regimens for the treatment of chronic hepatitis C and assess
implications for perspectives and challenges in the further development of all-oral
therapies.

Sublette, V. A., M. W. Douglas, K. McCaffery, J. George and K. N. Perry. "Psychological,

lifestyle and social predictors of hepatitis C treatment response: a systematic review."

Liver Int 2013 33(6): 894-903.
BACKGROUND: To increase cure rates for Hepatitis C, barriers to treatment
adherence and completion must be identified and overcome. AIMS: This study
systematically reviewed evidence on the psychological, lifestyle and social
determinants of achieving viral eradication with antiviral therapy. METHODS: An
electronic search strategy was used to identify relevant studies that examined
psychological, lifestyle and social factors related to achieving a sustained virological
response (SVR). RESULTS: Thirty-four studies that matched our criteria were
identified. Of the factors that predict response to treatment, Asian ethnicity was an
independent predictor of SVR. We found an indirect relationship between diet and
SVR, with non-responders to treatment consuming more polyunsaturated fatty acids,
fats and carbohydrates than those who attained SVR. The effect of alcohol
consumption relied on the amount consumed; fewer than 30 grams daily had no effect
on SVR, whereas >70 grams daily had an adverse impact on a patient's ability to
achieve SVR, with termination rates up to 44% in those who drank >2 drinks a day.
Patients with psychiatric illnesses had comparable SVR rates to controls if they
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continued psychological therapy (average 42%), although discontinuation rates were
high with 11 studies reporting rates from 14 to 48%. CONCLUSIONS: There are
major gaps in current knowledge of the impact of variables such as diet, exercise,
attitudes and coping skills on cure rates in chronic Hepatitis C. Those who drink
limited amounts of alcohol or have psychiatric disorders should be offered treatment
for their disease, with adjunctive education and support to improve treatment
completion.

Chou, R., D. Hartung, B. Rahman, N. Wasson, E. B. Cottrell and R. Fu. "Comparative

effectiveness of antiviral treatment for hepatitis C virus infection in adults: a systematic

review." Ann Intern Med 2013 158(2): 114-123.
BACKGROUND: Multiple treatments are available for chronic hepatitis C virus
(HCV) infection. PURPOSE: To compare benefits and harms of antiviral regimens
for chronic HCV infection in treatment-naive adults. DATA SOURCES: English-
language literature from MEDLINE (1947 to August 2012), the Cochrane Library
Database, Embase, Scopus, PsychINFO, and clinical trial registries. STUDY
SELECTION: Randomized trials of antiviral treatments and cohort studies examining
associations between sustained virologic response (SVR) after therapy and clinical
outcomes. DATA EXTRACTION: Several investigators abstracted study details and
quality by using predefined criteria. DATA SYNTHESIS: No trial evaluated
effectiveness of treatment on long-term clinical outcomes. Dual therapy with
pegylated interferon alfa-2b plus ribavirin was associated with a lower likelihood of
SVR than was pegylated interferon alfa-2a plus ribavirin (absolute difference, 8
percentage points [95% CI, 3 to 14 percentage points]) on the basis of 7 poor- to fair-
quality trials. For genotype 2 or 3 infection, dual therapy for 12 to 16 weeks was
associated with a lower likelihood of SVR than was therapy for 24 weeks, and lower
doses of pegylated interferon alfa-2b were less effective than standard doses (2 to 4
fair-quality trials). For genotype 1 infection, fair-quality trials found that triple
therapy with pegylated interferon, ribavirin, and either boceprevir (2 trials) or
telaprevir (4 trials) was associated with a higher likelihood of SVR than was dual
therapy (absolute difference, 22 to 31 percentage points). Compared with dual
therapy, boceprevir triple therapy increased risk for hematologic adverse events and
telaprevir triple therapy increased risk for anemia and rash. A large well-designed
cohort study and 18 smaller cohort studies found that an SVR after antiviral therapy
was associated with lower risk for all-cause mortality than was no SVR.
LIMITATIONS: Trials involved highly selected populations. Observational studies
did not always adequately control for confounders. CONCLUSION: SVR rates for
genotype 1 infection are higher with triple therapy that includes a protease inhibitor
than with standard dual therapy. An SVR after antiviral therapy appears associated
with improved clinical outcomes. PRIMARY FUNDING SOURCE: Agency for
Healthcare Research and Quality.

Soriano, V., P. Labarga, J. V. Fernandez-Montero, J. M. Benito, E. Poveda, N. Rallon, C.

Sanchez, E. Vispo and P. Barreiro. "The changing face of hepatitis C in the new era of

direct-acting antivirals." Antiviral Res 2013 97(1): 36-40.
The approval of the first protease inhibitors as treatment for hepatitis C virus (HCV)
infection is rapidly transforming the way patients with chronic hepatitis C are
managed. Treatment regimens are moving to combinations given for shortened
periods, excluding poorly tolerated subcutaneous interferon, and providing rates of
cure exceeding 75%. The recognition of HCV infection as a systemic disease, not
limited to producing liver damage, in which extrahepatic complications play a major
role as the cause of morbidity and mortality, is prompting the treatment of a growing
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number of HCV-infected individuals. However, new challenges are emerging,
including the need to diagnose a substantial proportion of asymptomatic carriers, the
risk of potentially harmful drug-drug interactions and the high cost of medications.
The future will probably see a progressive marginalization of residual HCV
populations, with increasing over-representation of illegal immigrants, alcohol
abusers, intravenous drug users and the mentally disabled.

Barreiro, P., E. Vispo, E. Poveda, J. V. Fernandez-Montero and V. Soriano. "Hepatitis C

therapy: highlights from the 2012 annual meeting of the European Association for the

Study of the Liver." Clin Infect Dis 2013 56(4): 560-566.
The results from clinical trials testing new direct-acting antivirals (DAAs) for chronic
hepatitis C were the major focus of interest at the 2012 annual meeting of the
European Association for the Study of the Liver. Besides triple combinations, in
which any one of the new DAAs is given along with peginterferon-alpha/ribavirin,
clinical trials exploring interferon-free oral regimens combining several DAAs
attracted major attention. The good tolerance, broad hepatitis C virus (HCV)
genotype activity, and high resistance barrier of sofosbuvir make this nucleotide
analogue one of the most promising DAAs. Among HCV protease inhibitors, the
safety, potency, and convenient dosing of simeprevir, asunaprevir, faldaprevir, and
ABT-450/r were particularly highlighted. Among NS5A inhibitors, the good
performance of daclatasvir encourages further clinical development. Finally,
intriguing results were released about the role of interleukin 28B (I1L-28B)
polymorphisms using interferon-free regimens, indirectly supporting the role of
innate immunity for clearing HCV definitively.

Clark, V. C., J. A. Peter and D. R. Nelson. "New therapeutic strategies in HCV: second-

generation protease inhibitors." Liver Int 2013 33 Suppl 1: 80-84.
Telaprevir and boceprevir are the first direct-acting antiviral agents approved for use
in HCV treatment and represent a significant advance in HCV therapy. However,
these first-generation drugs also have significant limitations related to thrice-daily
dosing, clinically challenging side-effect profiles, low barriers to resistance and a lack
of pan-genotype activity. A second wave of protease inhibitors are in phase Il and 111
trials and promise to provide a drug regimen with a better dosing schedule and
improved tolerance. These second-wave protease inhibitors will probably be
approved in combination with PEG-IFN and Ribavirin (RBV), as well as future all-
oral regimens. The true second-generation protease inhibitors are in earlier stages of
development and efficacy data are anxiously awaited as they may provide pan-
genotypic antiviral activity and a high genetic barrier to resistance.

Gerber, L., T. M. Welzel and S. Zeuzem. "New therapeutic strategies in HCV: polymerase

inhibitors." Liver Int 2013 33 Suppl 1: 85-92.
The characterization of the viral life cycle facilitated the development of directly
acting antiviral drugs. Among those, several inhibitors of the viral RNA-dependent
RNA polymerase have proven effectiveness in clinical trials. The characteristics of
different nucleos(t)ide and non-nucleoside polymerase inhibitors, as well as their
clinical applications and combinations with other classes of directly acting antiviral
drugs are reviewed herein.

Pawlotsky, J. M. "Treatment of hepatitis C: how will we use viral Kinetics, response-
guided therapy?" Curr Gastroenterol Rep 2013 15(2): 309.
Hepatitis C virus (HCV) RNA level monitoring is currently used to guide the duration
of interferon-containing treatment regimens. Nowadays, HCV RNA level
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quantification is based on real-time polymerase chain reaction assays that are both
sensitive and accurate. Assessing the virological response to therapy is used to
shorten treatment duration in early responders, in order to reduce the cost and burden
of adverse events of therapy without impacting the chance of success. Whether
response-guided therapy will still be useful in the era of all-oral, interferon-free
regimens remains uncertain.

Wedemeyer, H. "Hepatitis C in 2012: On the fast track towards IFN-free therapy for
hepatitis C?" Nat Rev Gastroenterol Hepatol 2013 10(2): 76-78.

van der Meer, A. J., H. Wedemeyer, J. J. Feld, B. E. Hansen, M. P. Manns, S. Zeuzem and H.

L. Janssen. "Is there sufficient evidence to recommend antiviral therapy in hepatitis C?"

J Hepatol 2013.
While patients with chronic hepatitis C virus (HCV) infection are treated in order to
prevent liver-related morbidity and mortality, we rely on sustained virological
response (SVR) as a virological biomarker to evaluate treatment efficacy in both
clinical practice as well as in drug development. However, conclusive evidence for
the clinical benefit of antiviral therapy or validity of SVR as surrogate marker, as
derived from trials randomizing patients to a treatment or control arm, is lacking. In
fact, the Hepatitis C Antiviral Long-term Treatment Against Cirrhosis (HALT-C) trial
recently showed an increased mortality rate among interferon-treated patients
compared to untreated controls. Consequently, the recommendation to treat patients
with chronic HCV infection was challenged. Here, we argue that the possible harmful
effect of long-term low-dose pegylated interferon mono therapy, as was observed in
the HALT-C trial cohort, cannot be extrapolated to potentially curative short-term
treatment regimens. Furthermore, we discuss SVR as a surrogate biomarker, based on
numerous studies which indicated an association between SVR and improvements in
health-related quality of life, hepatic inflammation and fibrosis, and portal pressure as
well as a reduced risk for hepatocellular carcinoma (HCC), liver failure and mortality.

Pawlotsky, J. M. "NS5A inhibitors in the treatment of hepatitis C." J Hepatol 2013 59(2):

375-382.
Hepatitis C virus infection is a major health problem worldwide and no vaccine has
yet been developed against this virus. In addition, currently approved
pharmacotherapies achieve suboptimal cure rates and have side effects that result in
non-compliance and premature treatment discontinuation. Significant research has
been devoted to developing direct-acting antiviral agents that inhibit key viral
functions. In particular, several novel drug candidates that inhibit the viral non-
structural protein 5A (NS5A) have been demonstrated to possess high potency, pan-
genotypic activity, and a high barrier to resistance. Clinical trials using combination
therapies containing NS5A inhibitors have reported results that promise high cure
rates and raise the possibility of developing interferon-free, all-oral regimens.

Pawlotsky, J. M. "Hepatitis C virus: standard-of-care treatment.” Adv Pharmacol 2013
67: 169-215.
Hepatitis C virus (HCV) infection is curable by therapy. The antiviral treatment of
chronic hepatitis C has been based for decades on the use of interferon (IFN)-alpha,
combined with ribavirin. More recently, new therapeutic approaches that target
essential components of the HCV life cycle have been developed, including direct-
acting antiviral (DAA) and host-targeted agents (HTA). A new standard-of-care
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treatment has been approved in 2011 for patients infected with HCV genotype 1,
based on a triple combination of pegylated IFN-alpha, ribavirin, and either telaprevir
or boceprevir, two inhibitors of the HCV protease. New triple and quadruple
combination therapies including pegylated IFN-alpha, ribavirin, and one or two
DAAS/HTAs, respectively, are currently being evaluated in Phase 11 and 111 clinical
trials. In addition, various options for all-oral, IFN-free regimens are currently being
evaluated. This chapter describes the characteristics of the different drugs used in the
treatment of chronic hepatitis C and those currently in development and provides an
overview of the current and future standard-of-care treatments of chronic hepatitis C.

Pawlotsky, J. M. "Treatment of chronic hepatitis C: current and future." Curr Top

Microbiol Immunol 2013 369: 321-342.
Resolution of the three-dimensional structures of several Hepatitis C virus (HCV)
proteins, together with the development of replicative cell culture systems, has led to
the identification of a number of potential targets for direct-acting antiviral agents
(DAA). Numerous families of drugs that potently inhibit the HCV life cycle in vitro
have been identified, and some of these molecules have reached early to late clinical
development. Two NS3-4A protease inhibitors, telaprevir and boceprevir, were
approved in Europe and the United States in 2011 in combination with pegylated
interferon (IFN)-alpha and ribavirin for the treatment of chronic hepatitis C related to
HCV genotype 1. A number of other DAAs are at the clinical developmental stage in
combination with pegylated IFN-alpha and ribavirin or with other DAAs in IFN-free
regimens, with or without ribavirin. They include second-wave, first-generation, and
second-generation NS3-4A protease inhibitors, nucleoside/nucleotide analogue
inhibitors, and non-nucleoside inhibitors of HCV RNA-dependent RNA polymerase,
inhibitors of nonstructural protein 5A and host-targeted agents, such as cyclophilin A
inhibitors and microRNA-122 antagonists. The proof of concept that IFN-free
regimens can lead to HCV eradication has recently been brought. This chapter
provides an overview of the current treatment of HCV infection and discusses the
future of HCV therapy with new anti-HCV drugs.

Assis, D. N. and J. K. Lim. "New pharmacotherapy for hepatitis C." Clin Pharmacol Ther

2012 92(3): 294-305.
Chronic hepatitis C infection remains a major global public health burden associated
with substantial morbidity and mortality. Recent advances in antiviral therapy with
the US Food and Drug Administration (FDA) approval of the oral protease inhibitors
boceprevir and telaprevir introduce a new era of treatment for hepatitis C based on
directly acting antiviral agents, which are associated with significant improvements in
viral eradication rates in combination with pegylated interferon plus ribavirin. Newer
classes targeting the hepatitis C virus (HCV) protease, polymerase, NS5A, and other
components of the viral genome demonstrate great promise to further enhance viral
eradication with superior efficacy, improved tolerability, shorter duration of therapy,
and diminished requirement for interferon. Current and future strategies for HCV
pharmacotherapy are reviewed.

Wyles, D. L. "Beyond telaprevir and boceprevir: resistance and new agents for hepatitis
C virus infection." Top Antivir Med 2012 20(4): 139-145.
The addition of the hepatitis C virus (HCV) protease inhibitors telaprevir and
boceprevir to peginterferon alfa with ribavirin therapy has increased cure rates in
HCV infection. Numerous other direct-acting antivirals (DAAS) are in advanced
stages of development, including next-generation protease inhibitors, nonstructural
protein (NS) 5A inhibitors, and nonnucleoside and nucleos(t)ide NS5B polymerase
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inhibitors. The classes have different potencies, different resistance mutation profiles,
and different barriers to the emergence of resistance. A comprehensive table of
resistance mutations for classes of DAAs is presented. Numerous combinations of
DAAs with or without ribavirin have been evaluated in early studies of interferon
alfa-free regimens, with results indicating that cure is indeed possible with such
therapy and suggesting that identification of regimens that could produce cure in the
majority of patients may occur within the foreseeable future. This article summarizes
a presentation by David L. Wyles, MD, at the IAS-USA live continuing medical
education activity held in New York in June 2012.

De Clercq, E. "Human viral diseases: what is next for antiviral drug discovery?" Curr

Opin Virol 2012 2(5): 572-579.
For the treatment of human immunodeficiency virus (HIV) infections for which there
are ample drugs available, the immediate future lies in a once-daily combination pill
containing three or four active ingredients. This strategy may also be envisaged for
the treatment of hepatitis C virus (HCV) infections as soon as we have at hand the
appropriate direct-acting antiviral agents (DAAS) to be combined. A combination
drug therapy is generally not entertained for other viruses. Yet, new drugs are at the
horizon for the treatment of herpes simplex virus (HSV), varicella-zoster virus
(VZV), poxvirus, hepatitis B virus (HBV), influenza and enveloped viruses-at-large.

Deuffic-Burban, S., P. Deltenre, M. Buti, T. Stroffolini, J. Parkes, N. Muhlberger, U. Siebert,

C. Moreno, A. Hatzakis, W. Rosenberg, et al. "Predicted effects of treatment for HCV

infection vary among European countries.” Gastroenterology 2012 143(4): 974-985 e914.
BACKGROUND & AIMS: The dynamics of hepatitis C virus (HCV) infection, as
well as screening practices and access to therapy, vary among European countries. It
is important to determine the magnitude of the effects of such differences on
incidence and mortality of infection. We compared the dynamics of infection and
screening and treatment practices among Belgium, France, Germany, Italy, Spain,
and the United Kingdom. We also assessed the effects of treatment with pegylated
interferon and additional effects of triple therapy with protease inhibitors.
METHODS: We created a country-specific Markov model of HCV progression based
on published epidemiologic data (on HCV prevalence, screening, genotype, alcohol
consumption among patients, and treatments) and reports of competitive and
hepatocellular carcinoma mortality for the 6 countries. The model was used to predict
the incidence of HCV-related cirrhosis and its mortality until 2021 for each country.
RESULTS: From 2002 to 2011, antiviral therapy reduced the cumulative incidence of
cirrhosis by 7.1% and deaths by 3.4% overall. Reductions in incidence and mortality
values ranged from 4.0% and 1.9%, respectively, in Italy to 16.3% and 9.0%,
respectively, in France. From 2012 to 2021, antiviral treatment of patients with HCV
genotype 1 infection that includes protease inhibitor-based triple therapy will reduce
the cumulative incidence of cirrhosis by 17.7% and mortality by 9.7% overall. The
smallest reduction is predicted for Italy (incidence reduced by 10.1% and mortality by
5.4%) and the highest is for France (reductions of 34.3% and 20.7%, respectively).
CONCLUSIONS: Although HCV infection is treated with the same therapies in
different countries, the effects of the therapies on morbidity and mortality vary
significantly. In addition to common guidelines that are based on virologic response-
guided therapy, there is a need for public health policies based on population-guided
therapy.

Welsch, C. and S. Zeuzem. "Clinical relevance of HCV antiviral drug resistance.” Curr
Opin Virol 2012 2(5): 651-655.
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The approval of direct-acting antiviral agents (DAAS) against the hepatitis C virus
(HCV) NS3 protease revolutionized antiviral therapy in chronic hepatitis C. They
mark the beginning of an era with drugs designed to inhibit specific viral proteins
involved in the virus life cycle rather than the nonspecific antiviral activity of
interferon. Upcoming generations of antivirals are expected that lead to viral
eradication in most patients who undergo treatment with hope held for years that
HCV can be cured without interferon. Antiviral drug resistance plays a key role in
DAA-treatment failure. Knowledge on molecular escape mechanisms of resistant
variants, their time to wild-type reversal and potential persistence is of upmost
importance to design treatment strategies for patients with previous DAA-treatment
failure.

De Clercq, E. "The race for interferon-free HCV therapies: a snapshot by the spring of

2012." Rev Med Virol 2012 22(6): 392-411.
After a decade of having been the standard of care (SOC) for the treatment of chronic
HCV infection, PEGylated IFN (combined with ribavirin) is now at the verge of
being complemented and then replaced by a combination of new DAAs and even
some compounds interacting with host cell factors. Principal targets for the direct-
acting antivirals (DAAs) are the protease NS3/4A, the protein NS5A, and the RNA-
dependent RNA polymerase NS5B, which offers at least two target sites, the catalytic
domain for nucleos(t)ides and several non-catalytic (allosteric) domains for the non-
nucleoside type of NS5B inhibitors. Two Pls have already been approved, but many
more NS3/4A, NS5A, and NS5B (up to 40!) inhibitors are in (pre)clinical
development. The abundance of candidate anti-HCV drugs will, on the one hand,
speed up their development but, on the other hand, complicate the choice of the most
appropriate drug combination(s).

Chevaliez, S., C. Rodriguez and J. M. Pawlotsky. "New virologic tools for management of

chronic hepatitis B and C." Gastroenterology 2012 142(6): 1303-1313 e1301.
Molecular biology techniques are routinely used to diagnose and monitor treatment of
patients with chronic hepatitis B virus (HBV) and hepatitis C virus (HCV) infections.
These tools can detect and quantify viral genomes and analyze their sequence to
determine their genotype or subtype and to identify nucleotide or amino acid
substitutions associated with resistance to antiviral drugs. They include real-time
target amplification methods, which have been standardized and are widely used in
clinical practice to diagnose and monitor HBV and HCV infections, and next-
generation sequencing techniques, which are still restricted to research laboratories.
In addition, new enzyme immunoassays can quantify hepatitis B surface and hepatitis
C core antigens, and point-of-care tests and alternatives to biologic tests that require
whole-blood samples obtained by venipuncture have been developed. We review
these new virologic methods and their clinical and research applications to HBV and
HCYV infections.

Ford, N., K. Singh, G. S. Cooke, E. J. Mills, T. von Schoen-Angerer, A. Kamarulzaman and

P. du Cros. "Expanding access to treatment for hepatitis C in resource-limited settings:

lessons from HIV/AIDS." Clin Infect Dis 2012 54(10): 1465-1472.
The need to improve access to care and treatment for chronic hepatitis C virus (HCV)
infection in resource-limited settings is receiving increasing attention. Key priorities
for scaling up HCV treatment and care include reducing the cost of current and future
treatment; simplifying the package of care; identifying opportunities to shift specific
tasks to nonspecialists to overcome human resource constraints; service integration
with human immunodeficiency virus (HIV) clinics, prison health services, and needle
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syringe and oral substitution therapy programs; improving surveillance, monitoring,
and research; encouraging patient and community engagement; focusing specifically
on the needs of vulnerable groups; and increasing financial and political commitment.
Many of these obstacles have been addressed in rolling out treatment for human
immunodeficiency virus during the last decade, and a number of lessons can be drawn
to help improve access to HCV care.

Hofmann, W. P., C. Sarrazin and S. Zeuzem. "Current standards in the treatment of

chronic hepatitis C." Dtsch Arztebl Int 2012 109(19): 352-358.
BACKGROUND: In Germany, 400 000 to 500 000 people are chronically infected
with the hepatitis C virus (HCV), 70% to 80% of them with HCV genotype 1.
Combined treatment with peginterferon-alfa and ribavirin leads to a sustained
virologic response (SVR) in 40% to 50% of patients with genotype 1 and 70% to 80%
of patients with genotypes 2 and 3. The HCV protease inhibitors boceprevir and
telaprevir were approved for clinical use in Germany in 2011. METHODS: Selective
literature review. RESULTS: Treatment with peginterferon and ribavirin is
recommended for a variable length of time depending on the HCV genotype (24 to 72
weeks for genotype 1, 16 to 48 weeks for genotypes 2 and 3), the baseline HCV-RNA
concentration (greater or less than 600 000 to 800 000 IU/mL), and the decline in
HCV-RNA concentration after 4 and 12 weeks of treatment. Either boceprevir or
telaprevir is given in addition to peginterferon and ribavirin. In the approval studies,
these triple combinations were shown to yield higher SVR rates than dual treatment
for genotype 1 (66% to 75% versus 37% to 44%). If there is a favorable early decline
in HCV-RNA, the treatment can be shortened to 24 to 28 weeks in 44% to 65% of
patients with genotype 1. The SVR rates in genotype 1 patients who failed previous
dual therapy were 69% to 88% for prior relapsers, 52% to 59% for partial responders,
and 33% for null responders. Triple combination therapy is associated with new
adverse events. CONCLUSION: Individualized treatment durations are recommended
for the treatment of chronic hepatitis C with peginterferon and ribavirin. Triple
therapy in combination with either boceprevir or telaprevir leads to a higher rate of
SVR both in previously untreated genotype 1 patients and in those who have failed
prior antiviral treatment.\

Schaefer, E. A. and R. T. Chung. "Anti-hepatitis C virus drugs in development.”

Gastroenterology 2012 142(6): 1340-1350 e1341.
Development of robust cell culture models for hepatitis C viral infection has greatly
increased our understanding of this virus and its life cycle. This knowledge has led to
the development of many drugs that target specific elements of viral replication,
including viral proteins and host factors required for replication. The NS3/4A serine
protease inhibitors were the first of these to be used in the clinic, and reagents that
target other elements of the viral lifecycle are in advanced stages of clinical
development. These include new NS3/4A protease inhibitors, NS5B RNA-dependent
RNA polymerase inhibitors, NS5A inhibitors, and host-directed antivirals, such as
cyclophilin inhibitors. Alternative interferons with possibly improved tolerability,
specifically interferon-lambdal (interleukin-29), are also under development. These
new reagents against hepatitis C virus should lead to highly effective, well-tolerated,
and likely interferon-sparing therapies in the next several years.

Welsch, C. and S. Zeuzem. "Will interferon-free regimens prevail?" Gastroenterology
2012 142(6): 1351-1355.

Welsch, C., A. Jesudian, S. Zeuzem and I. Jacobson. "New direct-acting antiviral agents for
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the treatment of hepatitis C virus infection and perspectives." Gut 2012 61 Suppl 1: i36-

46.
Until recently, the standard of care (SOC) for patients with chronic hepatitis C virus
(HCV) infection has consisted of a combination of pegylated interferon-alpha
[corrected] plus ribavirin, administered for 24- to 48-weeks depending on the HCV
genotype. The sustained virologic response rate for this SOC has been only about
50% in patients infected with genotype 1 HCV, the most prevalent genotype in
Europe and North America. HCV therapy has been revolutionised recently by the
approval of two direct-acting antiviral agents (DAA) against the NS3/4A serine
protease for use in genotype 1 HCV, the ketoamide inhibitors boceprevir and
telaprevir. The novel SOC marks the beginning of an extraordinary new era in HCV
therapy. We review this new SOC with an emphasis on practical issues related to
protease inhibitors, e.g. prescribing guidelines, futility rules and management of
adverse events. We also give a perspective on what to expect in the coming years.
Newer DAA with simplified dosing regimens and/or minimal toxicity which, when
used in combination, will lead to viral eradication in most if not all CHC patients who
undergo treatment. The novel agents in clinical development are paving the way for
future interferon-sparing regimens.

Dore, G. J. "The changing therapeutic landscape for hepatitis C." Med J Aust 2012

196(10): 629-632.
The next decade will be a crucial period in the public health response to hepatitis C
virus (HCV) infection. The rapid development of direct-acting antiviral therapy for
HCV infection has brought considerable optimism to the HCV sector, with the
realistic hope that therapeutic intervention will soon be more effective and offer
shorter treatment duration. The initial phase of combination pegylated interferon,
ribavirin and a protease inhibitor will be associated with increased toxicity and
complexity of therapeutic management but, over the course of the decade, strategies
including interferon-free combination direct-acting antiviral regimens with enhanced
tolerability and simplified dosing schedules and monitoring protocols will emerge.

De Clercq, E. "Tenofovir: quo vadis anno 2012 (where is it going in the year 2012)?" Med

Res Rev 2012 32(4): 765-785.
Twenty years after its original discovery, tenofovir has acquired a crucial position in
the fight against human immunodeficiency virus (HIV). First, tenofovir disoproxil
fumarate (TDF) is not only efficacious against, and has been licensed for the
treatment of HIV (AIDS), but also HBV (hepatitis B). Second, for the treatment of
HIV infections, TDF can be used in combination with other anti-HIV drugs, such as
emtricitabine (combination termed Truvada((R))) and Truvada can be further
combined with efavirenz, rilpivirine, elvitegravir, atazanavir, or darunavir, as a single
once-daily oral pill. Third, Truvada can be used prophylactically to prevent
transmission of HIV infection. And fourth, to prevent sexual HIV transmission,
tenofovir could also be used topically (i.e., as a vaginal gel).

Kronenberger, B. and S. Zeuzem. "New developments in HCV therapy." J Viral Hepat

2012 19 Suppl 1: 48-51.
About half of the patients with chronic hepatitis C are still not cured by treatment
with the current standard of care, peginterferon alpha/ribavirin. Direct antiviral drugs
may overcome the limitations of standard antiviral therapy. The most promising new
agents are inhibitors of the NS3/4A protease, the NS5B polymerase and the NS5A
protein. Several compounds against these targets have entered clinical evaluation.
Early clinical trials have emphasized the high potential for selecting resistant
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Hepatitis C virus variants. Furthermore, development of several new direct antivirals
was stopped because of concerns over tolerability and safety. Then, in 2010, two
phase 111 trials with the NS3/4A protease inhibitors boceprevir (SPRINT-2) and
telaprevir (ADVANCE) showed that the combination of these compounds with
standard care increases sustained virologic response rates in treatment-naive genotype
1 patients from 38-44% to 66-75%. Future goals of therapy with direct antiviral
agents are to improve tolerability, shorten the duration of therapy and overcome the
issue of resistance. Several studies have been initiated that combine different novel
therapies, with and without interferon alpha/ribavirin.

Clark, V. and D. R. Nelson. "The role of ribavirin in direct acting antiviral drug regimens

for chronic hepatitis C." Liver Int 2012 32 Suppl 1: 103-107.
Despite years of clinical use and extensive research efforts, the mechanism of action
of ribavirin (RBV) is not well understood. Although it has only a mild, transient
antiviral effect on HCV replication when administered as monotherapy, when
combined with interferon, RBV improves sustained virological response (SVR) rates
by approximately 25-30%. Proposed mechanisms of action for RBV against HCV
include (1) a direct effect against the HCV RNA dependent RNA polymerase; (2)
induction of misincorporation of nucleotides leading to lethal mutagenesis; (3)
depletion of intracellular pools via inhibition of inosine monophosphate
dehydrogenase; (4) alteration in the cytokine balance between a Th2 profile (anti-
inflammatory) to a Thl profile (pro-inflammatory); and (5) potentiating the effect of
interferon via up-regulation of genes involved in interferon signalling. Given the lack
of a clear understanding of RBV mechanism of action, it has been challenging to
confidently position this drug with new direct antiviral agents (DAA). However, early
clinical studies provide strong evidence for a benefit of RBV in combination with
DAA:s for both IFN containing and sparing regimens. The addition of RBV reduces
viral breakthroughs and/or relapses, at least when drugs with low to moderate genetic
barriers to resistance are paired together. This is particularly true in patients
harbouring HCV subtype 1a. Ongoing studies are now addressing the utility of RBV
in nucleoside containing DAA regimens, which offer both potent antiviral activity as
well as a high genetic barrier to resistance. It is remarkable that the age-old question
of the role of RBV in the future of HCV therapy remains as real today as it was two
decades ago.

Cooper, C. "Hepatitis C treatment highlights from the 2011 American Association for the

Study of Liver Disease meeting." Clin Infect Dis 2012 55(3): 418-425.
Development of more effective hepatitis C (HCV) antivirals has been rapid. The
addition of orally administered medications that target the virus (direct acting
antivirals [DAA]) to pegylated interferon and ribavirin have dramatically increased
sustained virologic response rates in genotype 1-infected patients. However, the side
effect profile remains challenging and the dosing schedule complicated. The DAAs
currently in development possess the promise of once- or twice-daily dosing
schedules, improved tolerance profiles, higher resistance barriers, and pan-genotypic
antiviral activity. Emerging interferon-sparing, combination DAA data demonstrates
that an interferon is not essential to achieve sustained virological response. This will
expand the proportion of HCV-infected patients who can be considered for therapy
and will allow for better-tolerated regimens. Expertise in HCV antiviral resistance,
drug metabolism, and drug-drug interactions and optimization of drug adherence are
now key requirements in the DAA era.

Pan, Q. and L. J. van der Laan. "New targets for treatment against HCV infection." Best
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Pract Res Clin Gastroenterol 2012 26(4): 505-515.
Owing to the tremendous effort from both academia and industry, drug development
for hepatitis C virus (HCV) infection has been flourishing, with a range of pipeline
compounds at various stages of development. Although combination of the recently
launched serine protease inhibitors will further improve the response rate of current
interferon-based therapy, some intrinsic limitations of these compounds and the
tendency of resistance development by the virus, urge the development of alternative
or additional therapeutic strategies. In this article we provide an overview of different
host and viral factors which have emerged as new potential targets for therapeutic
intervention using state-of-the-art technologies.

Thomas, D. L. "Advances in the treatment of hepatitis C virus infection." Top Antivir

Med 2012 20(1): 5-10.
Since 2007, the annual age-adjusted mortality rate in hepatitis C virus (HCV)
infection in the United States has been greater than that in HIV disease, reflecting the
continuing decline in HIV-related mortality and the continuing increase in HCV-
related mortality. The approval of 2 new direct-acting antivirals within the past year,
as well as the promise offered by numerous other direct-acting agents in
development, provides hope that we will be able to markedly improve our ability to
cure HCV disease. The addition of a protease inhibitor (PI) to what has been the
standard HCV therapy of peginterferon alfa and ribavirin dramatically improves
sustained virologic response rates in treatment-naive patients with genotype 1
infection. Similar results have been observed in some treatment-experienced patients
in whom prior peginterferon alfa/ribavirin therapy has failed. The use of these new
agents has also permitted response-guided therapy, wherein early sustained virologic
response to treatment allows for a shortened treatment duration. However, these new
Pls add cost and adverse effects to HCV therapy. Boceprevir is associated with
increased risk of anemia and dysgeusia, and telaprevir is associated with increased
risk of anemia and skin and gastrointestinal adverse effects. Early studies indicate that
the addition of Pls results in high response rates in patients with HCV/HIV
coinfection. Other studies suggest that combinations of Pls and other direct-acting
antivirals may ultimately permit cure when used in interferon sparing regimens. This
article summarizes a presentation by David L. Thomas, MD, MPH, at the IAS-USA
live continuing medical education course held in New York City in October 2011.

Popescu, C., S. Gliga and V. Arama. "Trends in hepatitis C virus infection therapy:

protease inhibitors a step forward in the era of direct acting antivirals.” Rom J Intern

Med 2012 50(2): 117-127.
The standard of care for the treatment of HCV infected patients was until 2011 the
association peginterferon-ribavirin with a sustained virologic response of 50%. In
2011 another class of antivirals was approved by the FDA and EMEA--the HCV-NS3
protease inhibitors. Two molecules are now available: boceprevir and telaprevir. The
protease inhibitors are used in association with peginterferon and ribavirin, which
remain vital therapy components. Protease inhibitor regimens substantially increased
the SVR rate in naive patients and also in previously relapse patients. Because of the
high risk of emerging resistance to protease inhibitors, prior null responders are not
yet suitable candidates for triple therapy, the SVR rate in these patients is still very
low.

Lee, L. Y., C. Y. Tong, T. Wong and M. Wilkinson. "New therapies for chronic hepatitis C
infection: a systematic review of evidence from clinical trials." Int J Clin Pract 2012
66(4): 342-355.
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INTRODUCTION: Hepatitis C virus (HCV) affects approximately 3% of the world
population. The current standard of care for treatment of HCV is a combination of
pegylated interferon and ribavirin. Approximately 10% of patients will stop treatment
and 30% of patients require dose reduction because of side effects. For genotype 1
HCV-infected patients, only 40% of patients will achieve undetectable viral load 26
weeks posttreatment. AIMS: The objectives of this review were to identify new
treatments that are in clinical trials. These include boceprevir and telaprevir which are
in routine clinical use and form part of the American Association for the Study of
Liver Diseases (AASLD) 2011 guidelines as well as drugs based on observational
studies, improving/modifying ribavirin or interferon-based therapies, modifying the
host response and finally the use of direct-acting antiviral agents (DAA). Materials
and methods: MEDLINE and EMBASE databases were searched from 2008 to 2011
for treatments for hepatitis C. Furthermore, abstracts and poster presentations for the
annual European Association Study of the Liver, AASLD, Digestive Disease Week
and Asian Pacific Association for the study of the Liver were searched for relevant
material. RESULTS: All four classes of DAA; NS3/NS4a serine protease inhibitors,
cyclophilin inhibitors, NS5b polymerase inhibitors and NS5a inhibitors, show good
success rates. Trials have been performed without ribavirin or interferon and
demonstrate good antiviral activity with a decreased side effect profile. Combinations
of DAA are a promising area of research with a high success rate. CONCLUSIONS:
Clinical trials show that future HCV therapy could be personalised, achieve higher
success rates with decreased adverse incidents.

Farnik, H. and S. Zeuzem. "New antiviral therapies in the management of HCV

infection." Antivir Ther 2012 17(5): 771-783.
Improved knowledge of the HCV life cycle and of structural features of HCV
proteins have led to the discovery of numerous potential targets for antiviral therapy.
Viral replication and polyprotein processing have been tagged as promising viral
targets. Clathrin-mediated endocytosis, fusion of HCV with cellular membranes,
translation of viral RNA, virus production and release as well as several host cell
factors may provide alternative targets for future anti-HCV therapies. Several
compounds are currently under investigation in clinical trials and showed high
antiviral activity in patients with chronic hepatitis C. Recently, Phase 111 studies for
two protease inhibitors, telaprevir and boceprevir, each given in combination with
pegylated interferon (standard of care [SOC]), were completed. In HCV-genotype-1-
infected patients, the addition of telaprevir or boceprevir to SOC increased sustained
virological response rates from <50% to >70%. Nucleoside/nucleotide inhibitors of
the HCV NS5B polymerase have shown antiviral activity against different HCV
genotypes, and have a higher barrier to resistance than protease inhibitors. In
addition, several allosteric binding sites have been identified for non-nucleoside
inhibitors of the NS5B polymerase. Inhibitors of NS5A are potentially active against
all HCV genotypes. Among the different host cell-targeting compounds, cyclophilin
inhibitors have shown promising results. Future hope lies in the combination of
direct-acting antiviral agents with the possibility of interferon-free treatment
regimens.

Sarrazin, C., C. Hezode, S. Zeuzem and J. M. Pawlotsky. "Antiviral strategies in hepatitis C
virus infection." J Hepatol 2012 56 Suppl 1: S88-100.
Resolution of the three-dimensional structures of several hepatitis C virus (HCV)
proteins, together with the development of replicative cell culture systems, has led to
the identification of a number of potential targets for direct-acting antiviral (DAA)
agents. Numerous families of drugs that potently inhibit the HCV lifecycle in vitro
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have been identified, and some of these molecules have reached early to late clinical
development. Two NS3/4A protease inhibitors, telaprevir and boceprevir, were
approved in Europe and the United States in 2011 in combination with pegylated
interferon (IFN)-alpha and ribavirin for the treatment of chronic hepatitis C related to
HCV genotype 1, in both treatment-naive and treatment-experienced patients.
Sustained virological response rates in the range of 6675% and 5966% (2988% if the
response to the first course of therapy is taken into account) have been achieved in
these two patient populations, respectively, with treatment durations of 24 to 48
weeks. A number of other DAAs are at the clinical developmental stage in
combination with pegylated IFN-alpha and ribavirin or with other DAAs in IFN-free
regimens, with or without ribavirin. They include second-wave, first-generation, and
second-generation NS3/4A protease inhibitors, nucleoside/nucleotide analogue
inhibitors and non-nucleoside inhibitorsof HCVRNA-dependent RNA polymerase,
inhibitors of nonstructural protein 5A (NS5A) and host-targeted compounds, such as
cyclophilin inhibitors and silibinin. The proof of concept that IFN-free regimens may
lead to HCV eradication has recently been brought. However, new drugs may be
associated with troublesome side effects and drugdrug interactions, and the ideal IFN-
free DAA combination remains to be found.

Thomas, E., M. G. Ghany and T. J. Liang. "The application and mechanism of action of

ribavirin in therapy of hepatitis C." Antivir Chem Chemother 2012 23(1): 1-12.
Ribavirin has been used as an antiviral agent for several decades. Although it has
activity against numerous viruses, its major use clinically has been in the treatment of
respiratory syncytial virus in paediatric patients and chronic HCV infection in both
children and adults. This review highlights the clinical application and mechanism of
action of ribavirin and discusses the future role of ribavirin in treatment of HCV
where there are intense research efforts to improve therapy.

Holt, A. "Recent advances in the management of viral hepatitis." J R Coll Physicians

Edinb 2011 41(1): 59-66.
While viral hepatitis is a global problem its prevalence in the UK is often
underestimated. Chronic infection with the hepatitis B and/or C virus causes
significant morbidity and mortality. New treatments that attenuate viral replication or
induce immunity against infection have transformed the management of these
conditions, but their effectiveness comes at some cost - both in financial terms and in
the side-effect profile associated with treatment. Viral resistance promises to be an
ongoing problem, particularly in patients who have an inadequate response to
antiviral therapy or are non-adherent with treatment protocols. This article explores
new developments in the treatment of chronic hepatitis B and C infection, and
describes current protocols for managing patients with these conditions.

de Leuw, P., C. Sarrazin and S. Zeuzem. "How to use virological tools for the optimal

management of chronic hepatitis C." Liver Int 2011 31 Suppl 1: 3-12.
Approximately 180 million individuals are chronically infected with hepatitis C,
which is strongly associated with the development of cirrhosis, end-stage liver disease
and hepatocellular carcinoma. Several virological tools (anti-HCV antibody assays,
measurement of HCV-RNA, HCV-genotyping) are useful in management of hepatitis
C infected patients. The primary goal of antiviral therapy in chronic hepatitis C is a
sustained virological response (SVR). The HCV genotype should be determined in
every patient considered for antiviral therapy because the currently recommended
treatment duration and ribavirin doses differ among HCV genotypes. Exact subtyping
might gain increased importance for future therapies with direct-acting antiviral
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agents (DAA) because of differences of antiviral activities and barriers to resistance
among HCV subtypes. Monitoring HCV RNA by a highly sensitive assay (LOD </=
15 IU/ml) is the basis for management of response guided therapy of chronic hepatitis
C with pegylated IFN plus ribavirin. Rules for early discontinuation of antiviral
therapy in non-responders and determination of optimal treatment durations in
virologic responders have been developed for application of individualized treatment
strategies.

Sugiyama, M., Y. Tanaka, M. Nakanishi and M. Mizokami. "Novel findings for the
development of drug therapy for various liver diseases: Genetic variation in IL-28B is
associated with response to the therapy for chronic hepatitis C." J Pharmacol Sci 2011
115(3): 263-2609.

Hepatitis C infection is a global health problem. Spontaneous viral clearance was
observed in approximately 30% of individuals with acute infection. In the therapy
using a combination of pegylated interferon-alpha and ribavirin, approximately 50%
of chronic hepatitis C patients infected with high viremia of hepatitis C virus
infection (HCV) genotype 1 reached a sustained viral response. These findings were
strongly expected to reflect variations of the host genome. To reveal genetic effects
against viral clearance or treatment response, four independent groups applied a
genome-wide association study (GWAS) to HCV infection. These groups almost
simultaneously reported a strong association of interleukin (IL)-28B polymorphisms
with viral clearance or final decision of HCV therapy. The discovered single
nucleotide polymorphisms (SNPs) also revealed the enigma that the viral clearance
rate was dependent on ethnic type. The significant SNPs are useful for prediction
prior to treatment because of the strong association with clinical outcome. In addition,
the unexpected results revealed by GWAS could promote the development of a novel
drug related to IL-28B. Herein, we present current understanding in regard to the
relationship between host variations and clinical outcome of hepatitis C.

Wyles, D. L. "Moving beyond interferon alfa: investigational drugs for hepatitis C virus
infection." Top HIV Med 2010 18(4): 132-136.

Numerous direct-acting drugs to treat hepatitis C virus (HCV) infection are in
development, offering the potential for substantial improvement over current
interferon alfa-based therapy and the possibility of effective interferon alfa-sparing
regimens in achieving cure of HCV infection. Drugs furthest along in clinical
development include HCV nonstructural protein 3 (NS3) protease inhibitors (eg,
telaprevir, boceprevir), which have potent anti-HCV activity but low barriers to
resistance and considerable likelihood of cross-resistance. Nucleoside analogue
nonstructural protein 5B (NS5B) polymerase inhibitors exhibit a high barrier to
resistance and cross-HCV genotype and subtype activity. Nonnucleoside analogue
polymerase inhibitors have a low barrier to resistance and are characterized by a
substantial frequency of preexisting resistance mutations. The initial use of direct-
acting drugs will be as add-on treatment to interferon alfa and ribavirin regimens. The
success of interferon alfa-sparing regimens will depend on presenting a sufficiently
high barrier to resistance with direct-acting drugs and whether the
immunomodulatory effects of interferon alfa are needed for cure of HCV infection.

de Bruijne, J., C. J. Weegink, P. L. Jansen and H. W. Reesink. "New developments in the
antiviral treatment of hepatitis C." Vox Sang 2009 97(1): 1-12.

Chronic hepatitis C virus (HCV) infection is a major cause of liver cirrhosis and
hepatocellular carcinoma. HCV is endemic in most parts of the world, with an
estimated 170 million people infected worldwide and 3-4 million new cases each
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year. HCV-related end-stage liver disease is now the main indication for liver
transplantation in the USA and Western Europe. Unfortunately, no vaccine or
immunoglobulin is available to prevent HCV infection. Currently, HCV treatment
consists of the combined administration of pegylated interferon and ribavirin for a
period of 24-48 weeks, resulting in complete viral eradication in 40-80% of patients,
depending on genotype, viral load and patient characteristics. This therapy is often
accompanied with side-effects that affect compliance and reduce treatment outcomes.
Recently, reliable in vitro culture systems have been developed which accelerated
antiviral therapy research. Many new specifically targeted antiviral therapies for
hepatitis C (STAT-C) and treatment strategies are evaluated in clinical trials. These
new antiviral agents are expected to improve treatment significantly with potentially
shorter treatment duration. The most promising antiviral agents will be reviewed.

Webster, D. P., P. Klenerman, J. Collier and K. J. Jeffery. "Development of novel

treatments for hepatitis C." Lancet Infect Dis 2009 9(2): 108-117.
Hepatitis C virus (HCV) infection is a major and growing global health problem,
affecting about 170 million people worldwide, and is a leading cause of liver cirrhosis
and hepatocellular carcinoma. Currently, treatment is restricted to interferon alfa and
ribavirin, which leads to a successful outcome in only about 50% of individuals. New
effective treatments with tolerable side-effect profiles are needed urgently, but
development has been hindered by an inability to culture HCV and a scarcity of
animal models. Herein, we review progress in HCV biology, including cell culture
and new animal models, and the contribution of this work to our understanding of the
virus' life-cycle and pathogenesis and development of specifically targeted antiviral
treatment. We also discuss changes in our understanding of HCV epidemiology,
clinical manifestations, and diagnostics.

Hoofnagle, J. H. "A step forward in therapy for hepatitis C." N Engl J Med 2009 360(18):
1899-1901.
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Overview of current treatment policies and recommendations in
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Presentation Markus Peck-Radosavljevic,- EASL Clinical Practice Guidelines:
management of hepatitis C virus infection and the adaptations needed
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Presentation Stefan Wiktor WHO Hepatitis C Therapeutic guidelines (they will be
released before the end of 2013)

Prevention and Control of Viral Hepatitis Infection:
Framework for Global Action

http://www.who.int/csr/disease/hepatiti
s/GHP Framework En.pdf

“WHO will provide guidance for screening, care and treatment of HBV and
il HCV infections, including provision of appropriate pre- and post-test
counselling, as part of a framework for care and treatment and support to
countries to make treatments more accessible and affordable.
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Chen, D. S., S. Locarnini, S. Wait, S. H. Bae, P. J. Chen, J. Y. Fung, H. S. Kim, S. N. Lu, J.
Sung, J. Tanaka, et al. "Report from a Viral Hepatitis Policy Forum on implementing the
WHO framework for global action on viral hepatitis in North Asia." J Hepatol 2013
59(5): 1073-1080.
BACKGROUND & AIMS: The World Health Organisation (WHO) Prevention &
Control of Viral Hepatitis Infection: Framework for Global Action offers a global
vision for the prevention and control of viral hepatitis. In October 2012, the Coalition
to Eradicate Viral Hepatitis in Asia Pacific (CEVHAP) organised the North Asia
Workshop on Viral Hepatitis in Taipei to discuss how to implement the WHO
Framework in the North Asia region. This paper presents outcomes from this
workshop. METHODS: Twenty-eight representatives from local liver associations,
patient organisations, and centres of excellence in Hong Kong, Japan, Korea, and
Taiwan participated in the workshop. FINDINGS: Priority areas for action were
described along the four axes of the WHO Framework: (1) awareness, advocacy and
resources; (2) evidence and data; (3) prevention of transmission; and (4) screening
and treatment. Priorities included: axis 1: greater public and professional awareness,
particularly among primary care physicians and local advocacy networks. Axis 2:
better economic data and identifying barriers to screening and treatment uptake. Axis
3: monitoring of vaccination outcomes and targeted harm reduction strategies. Axis 4:
strengthening links between hospitals and primary care providers, and secure funding
of screening and treatment, including for hepatocellular carcinoma. CONCLUSIONS:
The WHO Framework provides an opportunity to develop comprehensive and
cohesive policies in North Asia and the broader region. A partnership between
clinical specialists, primary care physicians, policy makers, and people with or at risk
of viral hepatitis is essential in shaping future policies.

RELATED Abstracts session 4

Pubmed MEDLINE search on {(Hepaitits C OR Hep C OR HCV) AND (treatment OR therapy)
AND (guidelines OR recommendations)} in all fields and filters used on this search ‘last 5
year’ and ‘ Review’ was performed. }. Relevant article were manually selected. The reference
were sorted by publication year and first author

In total 18 were selected:

Buti, M. and R. Esteban. "Preparing the patient for success: Treat or wait?" Dig Liver Dis

2013 45 Suppl 5: S332-336.
Hepatitis C is a frequent cause of liver cirrhosis and, hepatocellular carcinoma
worldwide. However, predicting clinical outcomes in patients with chronic hepatitis C
is challenging. The risk of disease progression is not linear and can be associated with
several factors. With the currently available therapies, around 70% of naive patients,
independently of hepatitis C virus genotype can achieve a sustained virologic
response. Consequently, all hepatitis C virus patients are candidates for antiviral
therapy. The decision to treat a patient with chronic hepatitis C virus infection is
based on several factors, including the natural history of the disease, the stage of
fibrosis, and the efficacy and adverse effects related to therapy. The decision to treat
immediately or wait for a new drug is more difficult and should be tailored to each
patient, taking into account the patient's characteristics, the risk of disease

42



progression, the patient's wishes, and the experience of the attending physician.

Koh, C., X. Zhao, N. Samala, S. Sakiani, T. J. Liang and J. A. Talwalkar. "AASLD clinical

practice guidelines: A critical review of scientific evidence and evolving

recommendations." Hepatology 2013.
The American Association for the Study of Liver Diseases (AASLD) practice
guidelines provide recommendations in diagnosing and managing patients with liver
disease from available scientific evidence in combination with expert consensus
opinions. The aim was to systematically review the evolution of recommendations
from AASLD guidelines and identify gaps limiting the evidence-based foundations of
these guidelines. Initial and current AASLD guidelines published from January 1998
to August 2012 were reviewed. The AGREE Il instrument was used to evaluate rigor
and transparency of guideline development. The number of recommendations,
distribution of grades (strength or certainty), classes (benefit versus risk), and types of
recommendations were evaluated. Whenever possible, multiple versions were
evaluated for evolving scientific evidence. A total of 991 recommendations from 28
guidelines on 17 topics were evaluated. From initial to current guidelines, the total
number of recommendations increased by 36% (512 to 699). The largest increases
were from chronic hepatitis B virus (HBV) (+71), liver transplantation (+53), and
autoimmune hepatitis (AIH) (+27). Most current recommendations are grade 11 (44%)
and less than 20% are grade I. The AGREE II evaluation showed global improvement
in guideline quality. Both HBV and chronic hepatitis C guidelines had greatest
increases in grade | recommendations (+383% and +67%, respectively). The greatest
increases in treatment recommendations were from HBV (grade I, +1,150%), liver
transplantation (grade 1l, +112%), and AIH (grade 111, +105%). Conclusion: Despite
significant increases in the numbers of recommendations within AASLD practice
guidelines over time, only a minority are supported by grade | evidence, highlighting
the need for developing well-designed investigations to provide evidence for areas of
uncertainty and improving the quality of future guidelines in hepatobiliary diseases.
(Hepatology 2013).

Deterding, K., N. Gruner, P. Buggisch, J. Wiegand, P. R. Galle, U. Spengler, H. Hinrichsen,
T. Berg, A. Potthoff, N. Malek, et al. "Delayed versus immediate treatment for patients
with acute hepatitis C: a randomised controlled non-inferiority trial." Lancet Infect Dis
2013 13(6): 497-506.
BACKGROUND: Early treatment of acute hepatitis C virus (HCV) infection with
interferon alfa monotherapy is very effective, with cure rates of greater than 85%.
However, spontaneous clearance of HCV occurs in 10-50% of cases. We aimed to
assess an alternative treatment strategy of delayed antiviral therapy in patients who do
not eliminate the virus spontaneously compared with immediate treatment.
METHODS: In our open-label phase 3 non-inferiority trial, we enrolled adults (>/=18
years) with acute hepatitis C but no HIV or hepatitis B co-infection at 72 centres in
Germany. We randomly allocated patients with symptomatic acute hepatitis C (1:1) to
receive immediate pegylated interferon alfa-2b treatment for 24 weeks or delayed
treatment with pegylated interferon alfa-2b plus ribavirin (for 24 weeks) starting 12
weeks after randomisation if HCV RNA remained positive. We used a computer-
generated randomisation sequence and block sizes of eight, stratified by bilirubin
concentration. We assigned all asymptomatic patients to immediate treatment with
pegylated interferon alfa-2b for 24 weeks. The primary endpoint was sustained HCV
RNA negativity in all randomly allocated participants who completed screening
(intention-to-treat analysis), with a non-inferiority margin of 10%. For the primary
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analysis, we calculated the virological response of patients in the immediate and
delayed treatment groups and an absolute risk difference stratified by bilirubin status.
The trial was stopped early on advice from the study advisory committee because of
slow recruitment of participants. This study is registered, number ISRCTN88729946.
FINDINGS: Between April, 2004, and February, 2010, we recruited 107 symptomatic
and 25 asymptomatic patients. 37 (67%) of 55 symptomatic patients randomly
allocated to receive immediate treatment and 28 (54%) of 52 symptomatic patients
randomly allocated to receive delayed treatment had a sustained virological response
(difference 13.7%, 95% CI -4.6 to 32.0; p=0.071). 18 (72%) of 25 asymptomatic
patients had a sustained virological response. 22 (42%) of 52 symptomatic patients
allocated to receive delayed treatment did not complete follow-up compared with 20
(25%) of 80 symptomatic or asymptomatic patients assigned immediate treatment
(p=0.037). 11 symptomatic patients (21%) assigned delayed treatment had
spontaneous HCV clearance. 14 patients who received delayed pegylated interferon
alfa-2b plus ribavirin treatment and completed follow-up achieved sustained
virological response. INTERPRETATION: Delayed treatment is effective although
not of equal efficacy to immediate treatment; coupled with the rate of spontaneous
clearance it can reduce unnecessary treatment in closely monitored populations.
Immediate treatment seems preferable in populations where loss to follow-up is great.
FUNDING: German Network of Competence on Viral Hepatitis (HepNet, funded by
the German Federal Ministry of Education and Research, grants 01K10102,
01K10401, and 01K10601), MSD, Schering-Plough.

Crawford, S. and N. Bath. "Peer support models for people with a history of injecting

drug use undertaking assessment and treatment for hepatitis C virus infection.” Clin

Infect Dis 2013 57 Suppl 2: S75-79.
People who inject drugs (PWID) are the group most affected by HCV; however,
treatment uptake has been low. Engagement between PWID and healthcare workers
has been characterized by mistrust and discrimination. Peer support for HCV is one
way to overcome these barriers. Peer support models for chronic disease management
have been successfully applied for other diseases. HCV peer support models have
been implemented in various settings, but those that include opioid substitution
treatment have been more common. Most models have been either service generated
(provider led) or community controlled (peer led). Peer support models have been
implemented successfully, with a range of outcomes including increased treatment
knowledge and uptake and improved service provision. Genuine partnerships between
peers and services were common across models and led to positive transformations
for both clients and services. Further investigation of peer support for HCV treatment
and its impact on both individuals and services is recommended.

Robaeys, G., J. Grebely, S. Mauss, P. Bruggmann, J. Moussalli, A. De Gottardi, T. Swan, A.
Arain, A. Kautz, H. Stover, et al. "Recommendations for the management of hepatitis C
virus infection among people who inject drugs." Clin Infect Dis 2013 57 Suppl 2: S129-
137.
In the developed world, the majority of new and existing hepatitis C virus (HCV)
infections occur among people who inject drugs (PWID). The burden of HCV-related
liver disease in this group is increasing, but treatment uptake among PWID remains
low. Among PWID, there are a number of barriers to care that should be considered
and systematically addressed, but these barriers should not exclude PWID from HCV
treatment. Furthermore, it has been clearly demonstrated that HCV treatment is safe
and effective across a broad range of multidisciplinary healthcare settings. Given the
burden of HCV-related disease among PWID, strategies to enhance HCV assessment
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and treatment in this group are urgently needed. These recommendations demonstrate
that treatment among PWID is feasible and provides a framework for HCV
assessment, management, and treatment. Further research is needed to evaluate
strategies to enhance assessment, adherence, and SVR among PWID, particularly as
new treatments for HCV infection become available.

Burger, D., D. Back, P. Buggisch, M. Buti, A. Craxi, G. Foster, H. Klinker, D. Larrey, |.

Nikitin, S. Pol, et al. "Clinical management of drug-drug interactions in HCV therapy:

challenges and solutions.” J Hepatol 2013 58(4): 792-800.
Hepatitis C virus (HCV) infected patients often take multiple co-medications to treat
adverse events related to HCV therapy, or to manage other co-morbidities. Drug-drug
interactions associated with this polypharmacy are relatively new to the field of HCV
pharmacotherapy. With the advent of the direct-acting antivirals telaprevir and
boceprevir, which are both substrates and inhibitors of the cytochrome P450 (CYP)
3A iso-enzyme, knowledge and awareness of drug-drug interactions have become a
cornerstone in the evaluation of patients starting and continuing HCV combination
therapy. In our opinion, an overview of conducted drug-drug interaction studies and a
list of contraindicated medications is not enough for the clinical management of these
drug-drug interactions. Knowledge of pharmacokinetic profiles and concentration-
effect relationships is key for the interpretation of these data, and insight into how to
manage these interactions (e.g., dose adjustments, safe alternatives and therapeutic
drug monitoring) is of equal importance. This review provides a practical overview of
the safe and effective management of these clinical challenges.

Kim, A. Y. "Management algorithm for genotype 1 hepatitis C virus." F1000Prime Rep

2013 5: 24.
Hepatitis C virus (HCV) infection is the most common etiology of chronic liver
disease in Western countries. Morbidity and mortality due to HCV-related end-stage
liver disease are increasing, just as novel therapeutics arrive with the promise of
better cure rates that prevent these complications. However, substantial barriers to
successful application of these novel treatments remain, including the lack of
providers with sufficient knowledge to address this epidemic. To address these
deficits, this article aims to provide a general framework with algorithms to guide
initial management decisions for HCV genotype 1 infection, the most commonly
found genotype, based on therapies approved as of 2013.

Van Gulick, J. J., M. H. Lamers and J. P. Drenth. "Hepatitis C virus infection management

in 2012." Panminerva Med 2012 54(1): 1-9.
Hepatitis C virus (HCV) is the most common infectious cause of chronic liver disease
in Europe. With the introduction of interferon based therapy in combination with
ribavirin treatment of chronic HCV has become feasible. This therapy has become the
standard of care for patients with HCV and depending on the HCV genotype
treatment is successful in 40-70% of patients. In the recent years a new class of drugs
have emerged that changed the landscape of HCV treatment. These direct antiviral
agents inhibit the NS3/N4A serine protease of HCV. Prototypes are telaprevir and
boceprevir and they specifically exert antiviral activity against genotype 1 HCV. A
series of landmark trials has paved the way for introduction of these agents, and they
have documented a great improvement in the care of genotype 1 HCV patients.
Telaprevir and boceprevir are given in combination with pegylated interferon and
ribavirin and are useful for treatment naive as well as treatment experienced patients.
The clinician should be aware of these developments as they have implications for
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side effect management, and drug-drug interactions. Finally, strategic use of these
agents comes with stopping rules and require close monitoring of the HCV viral load.

Thompson, M. A., J. A. Aberg, J. F. Hoy, A. Telenti, C. Benson, P. Cahn, J. J. Eron, H. F.
Gunthard, S. M. Hammer, P. Reiss, et al. "Antiretroviral treatment of adult HIV infection:
2012 recommendations of the International Antiviral Society-USA panel." JAMA 2012
308(4): 387-402.
CONTEXT: New trial data and drug regimens that have become available in the last
2 years warrant an update to guidelines for antiretroviral therapy (ART) in human
immunodeficiency virus (HIV)-infected adults in resource-rich settings.
OBJECTIVE: To provide current recommendations for the treatment of adult HIV
infection with ART and use of laboratory-monitoring tools. Guidelines include when
to start therapy and with what drugs, monitoring for response and toxic effects,
special considerations in therapy, and managing antiretroviral failure. DATA
SOURCES, STUDY SELECTION, AND DATA EXTRACTION: Data that had been
published or presented in abstract form at scientific conferences in the past 2 years
were systematically searched and reviewed by an International Antiviral Society-
USA panel. The panel reviewed available evidence and formed recommendations by
full panel consensus. DATA SYNTHESIS: Treatment is recommended for all adults
with HIV infection; the strength of the recommendation and the quality of the
evidence increase with decreasing CD4 cell count and the presence of certain
concurrent conditions. Recommended initial regimens include 2 nucleoside reverse
transcriptase inhibitors (tenofovir/emtricitabine or abacavir/lamivudine) plus a
nonnucleoside reverse transcriptase inhibitor (efavirenz), a ritonavir-boosted protease
inhibitor (atazanavir or darunavir), or an integrase strand transfer inhibitor
(raltegravir). Alternatives in each class are recommended for patients with or at risk
of certain concurrent conditions. CD4 cell count and HIV-1 RNA level should be
monitored, as should engagement in care, ART adherence, HIV drug resistance, and
guality-of-care indicators. Reasons for regimen switching include virologic,
immunologic, or clinical failure and drug toxicity or intolerance. Confirmed treatment
failure should be addressed promptly and multiple factors considered.
CONCLUSION: New recommendations for HIV patient care include offering ART to
all patients regardless of CD4 cell count, changes in therapeutic options, and
modifications in the timing and choice of ART in the setting of opportunistic illnesses
such as cryptococcal disease and tuberculosis.

Ward, J. W., R. O. Valdiserri and H. K. Koh. "Hepatitis C virus prevention, care, and

treatment: from policy to practice." Clin Infect Dis 2012 55 Suppl 1: S58-63.
The prevention of hepatitis C virus (HCV) infection and associated health conditions
(eg, cirrhosis and hepatocellular carcinoma) is a public health priority in the United
States. Hepatitis C virus-related morbidity and mortality is increasing at a time when
the advent of highly effective therapies greatly increases opportunities to prevent
HCV transmission and disease. In 2010, the Institute of Medicine recommended that
national action be taken to address this "underappreciated health concern for the
nation.” In response, in 2011, the US Department of Health and Human Services
(HHS) published a viral hepatitis action plan that guides response to the viral hepatitis
epidemic by providing explicit steps to be undertaken by specific HHS agencies to
improve provider training and community education; expand access to testing, care,
and treatment; strengthen public health surveillance; improve HCV preventive
services for injection drug users; develop a hepatitis C vaccine; and prevent HCV
transmission in healthcare settings. For all aspects of the action plan, infectious
disease specialists and other clinicians assume a key role in efforts to reduce HCV-
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related morbidity and mortality. With successful collaboration of the public and
private sectors, the hepatitis C epidemic can be forever silenced.

Porto, A. F., L. Tormey and J. K. Lim. "Management of chronic hepatitis C infection in

children." Curr Opin Pediatr 2012 24(1): 113-120.
PURPOSE OF REVIEW: Chronic hepatitis C infection remains a global public health
burden and has important clinical implications due to progressive liver fibrosis and
development of cirrhosis and its complications. The role of antiviral therapy in
infected children is an area of controversy due to an indolent clinical course in the
majority of children, and a low likelihood of viral eradication in response to an
intensive interferon-based treatment course that is associated with a wide spectrum of
adverse effects. This review summarizes new concepts in the epidemiology, natural
history, and management of chronic hepatitis C infection in children. RECENT
FINDINGS: In the past 18 months, two large prospective studies demonstrated high
rates of sustained virologic response in children with chronic hepatitis C infection,
estimated at 53% in genotype 1 with peginterferon alpha-2b-ribavirin, and 47% in
genotype 1 with peginterferon alpha-2a-ribavirin. On this basis, both combination
regimens have been recently approved by the Food and Drug Administration (FDA)
for use in children. SUMMARY:: Children with hepatitis C infection may benefit
from early treatment, and the decision to pursue antiviral therapy should be based on
individual assessment of host and viral characteristics, and stage of liver fibrosis.

Thomas, D. L., J. G. Bartlett, M. G. Peters, K. E. Sherman, M. S. Sulkowski and P. A. Pham.

"Provisional guidance on the use of hepatitis C virus protease inhibitors for treatment of

hepatitis C in HIV-infected persons.” Clin Infect Dis 2012 54(7): 979-983.
In May 2011, hepatitis C virus (HCV) protease inhibitors (PIs) were approved by the
US Food and Drug Administration to treat persons with genotype 1 chronic hepatitis
C virus (HCV) infection, but not those dually infected with human immunodeficiency
virus (HIV). Although critical safety and efficacy data are lacking, the availability of
the drugs and substantial medical need justify the off-label use of HCV PIs in select
HIV/HCV-coinfected persons. Pending results of ongoing investigations, this article
represents provisional guidance on the use of HCV Pls in HIV-infected persons.

Petta, S. and A. Craxi. "Therapeutic algorithms for chronic hepatitis C in the DAA era

during the current economic crisis: whom to treat? How to treat? When to treat?" BMC

Infect Dis 2012 12 Suppl 2: S3.
The advent of triple therapy (TT) with first-generation protease inhibitors boceprevir
(BOC) and telaprevir (TVR) in addition to pegylated interferon and ribavirin resulted
in a significant gain in terms of sustained virological response (SVR) when treating
naive or previous treated patients with genotype 1 (G1) chronic hepatitis C (CHC).
This gain is partly balanced by the increased complexity of treatment and by the
raised costs and risks of therapy, making necessary to optimize the indication to
TT.Specifically, the identification of patient needing to TT over DT, the choice of the
more correct therapeutic approach according to baseline and on treatment SVR
predictors, and the timing of antiviral treatment, appear key issues to evaluate when
considering TVR or BOC-based therapies.Along this line, further efforts aimed to
optimize the current TT regimens are still needed, especially in under-represented
groups of patients in phase 3 studies such as those with cirrhosis, where post-
marketing data are giving interesting evidences.

Sarrazin, C., C. Hezode, S. Zeuzem and J. M. Pawlotsky. "Antiviral strategies in hepatitis C
virus infection." J Hepatol 2012 56 Suppl 1: S88-100.
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Resolution of the three-dimensional structures of several hepatitis C virus (HCV)
proteins, together with the development of replicative cell culture systems, has led to
the identification of a number of potential targets for direct-acting antiviral (DAA)
agents. Numerous families of drugs that potently inhibit the HCV lifecycle in vitro
have been identified, and some of these molecules have reached early to late clinical
development. Two NS3/4A protease inhibitors, telaprevir and boceprevir, were
approved in Europe and the United States in 2011 in combination with pegylated
interferon (IFN)-alpha and ribavirin for the treatment of chronic hepatitis C related to
HCV genotype 1, in both treatment-naive and treatment-experienced patients.
Sustained virological response rates in the range of 6675% and 5966% (2988% if the
response to the first course of therapy is taken into account) have been achieved in
these two patient populations, respectively, with treatment durations of 24 to 48
weeks. A number of other DAAs are at the clinical developmental stage in
combination with pegylated IFN-alpha and ribavirin or with other DAAs in IFN-free
regimens, with or without ribavirin. They include second-wave, first-generation, and
second-generation NS3/4A protease inhibitors, nucleoside/nucleotide analogue
inhibitors and non-nucleoside inhibitorsof HCVRNA-dependent RNA polymerase,
inhibitors of nonstructural protein 5A (NS5A) and host-targeted compounds, such as
cyclophilin inhibitors and silibinin. The proof of concept that IFN-free regimens may
lead to HCV eradication has recently been brought. However, new drugs may be
associated with troublesome side effects and drugdrug interactions, and the ideal IFN-
free DAA combination remains to be found.

Grebely, J. and M. W. Tyndall. "Management of HCV and HIV infections among people

who inject drugs.” Curr Opin HIV AIDS 2011 6(6): 501-507.
PURPOSE OF REVIEW: Despite a high burden of hepatitis C virus (HCV) and HIV
infection among IDUs and the advent of effective therapies, assessment and treatment
remain limited. The current review focuses on the management of HCV and HIV
among IDUs, focusing particularly on recent strategies to enhance assessment, uptake
and response to HCV and HIV treatment. RECENT FINDINGS: There are
compelling data demonstrating that with the appropriate programs, treatment for HIV
and HCV among IDUs is successful. However, assessment and treatment for HCV
and HIV lags far behind the numbers of IDUs who could benefit from therapy, related
to systems, provider and patient-related barriers to care. Strategies for enhancing
assessment and treatment for HCV and HIV have been developed, including novel
models integrating HCV/HIV care within existing community-based and drug and
alcohol clinics, innovative methods for education delivery (including peer-support
models) and directly observed therapy. SUMMARY: As we move forward, research
must move beyond demonstrating that HCV and HIV infections can be successfully
treated among IDUs. There is clear evidence that this is both feasible and effective.
Novel strategies to enhance assessment, uptake and response to treatment should be
evaluated among IDUs to elucidate mechanisms to enhance care for this underserved
population.

Ocama, P. and E. Seremba. "Management of HIV and hepatitis C virus infections in

resource-limited settings.” Curr Opin HIV AIDS 2011 6(6): 539-545.
PURPOSE OF REVIEW: To provide an update on the epidemiology and
management of HIV and hepatitis C virus (HCV) in resource-limited settings (RLSs).
RECENT FINDINGS: The global prevalence of HIV is 33.3 million people of whom
22.5 million live in sub-Saharan Africa. Hepatitis C affects 170 million people
globally with majority of the infected persons living in sub-Saharan Africa and other
RLSs. Transmission of these viruses varies greatly even within the RLSs. In the RLSs

48




in Europe, Asia and Central/South America, most transmissions occur through
injection drug use, whereas in Africa use of needles for medical treatment and blood
transfusion may be the main modes of transmission. However, generally there is a
rise in injection drug use even in RLSs. SUMMARY : Hepatitis C and HIV are
common infections and are more prevalent in RLSs, but there are regional differences
in transmission even in RLSs. Treatment is difficult in some of the RLSs and
prevention by screening donor blood as well and use of sterile instruments in
treatment of patients will be important in curbing transmission in some of these
settings.

Khattab, M. A., P. Ferenci, S. J. Hadziyannis, M. Colombo, M. P. Manns, P. L. Almasio, R.
Esteban, A. A. Abdo, S. A. Harrison, N. Ibrahim, et al. "Management of hepatitis C virus
genotype 4: recommendations of an international expert panel." J Hepatol 2011 54(6):
1250-1262.
HCV has been classified into no fewer than six major genotypes and a series of
subtypes. Each HCV genotype is unique with respect to its nucleotide sequence,
geographic distribution, and response to therapy. Genotypes 1, 2, and 3 are common
throughout North America and Europe. HCV genotype 4 (HCV-4) is common in the
Middle East and in Africa, where it is responsible for more than 80% of HCV
infections. It has recently spread to several European countries. HCV-4 is considered
a major cause of chronic hepatitis, cirrhosis, hepatocellular carcinoma, and liver
transplantation in these regions. Although HCV-4 is the cause of approximately 20%
of the 170 million cases of chronic hepatitis C in the world, it has not been the subject
of widespread research. Therefore, this document, drafted by a panel of international
experts, aimed to review current knowledge on the epidemiology, natural history,
clinical, histological features, and treatment of HCV-4 infections.

Yu, M. L. and W. L. Chuang. "Treatment of chronic hepatitis C in Asia: when East meets

West." J Gastroenterol Hepatol 2009 24(3): 336-345.
The issue of best treatment for chronic hepatitis C virus (HCV) infection is in
constant flux, not only in Western countries but also in Asia. Currently, pegylated-
interferon plus ribavirin is the standard of care. Studies from Asia provide evidence to
support the same broad treatment strategies for Asian patients as recommended in
Western countries. Nevertheless, there is increasing evidence that Asians have a
higher likelihood of achieving a sustained virological response (SVR) than their
Caucasians counterparts when treated with the corresponding regimen. With the
recommended 'standard dose and duration treatment regimens', SVR is achieved in
Asia for around 70% of HCV genotype 1 (HCV-1) infected cases, approximately
90% of HCV-2/3, approximately 65% of HCV-4, and approximately 80% of HCV-6
patients. Difference of body weight in race might contribute the superior response in
Asian patients. HCV genotype distribution in Asia also differs from North-
America/Europe. HCV-6 and its variants, previously mistyped as HCV-1, needs
accurate genotyping. Increasing data support the proposal that HCV genotype,
baseline viral load and on-treatment virological response provide information for
decision-making so that treatment can be individualized. Beyond the older
recommendations, an abbreviated 24-week regimen could be suggested for HCV-1/4
patients with baseline viral loads < 400 000 1U/mL and a rapid virological response
(RVR, HCV RNA undetectable at week 4), and an abbreviated 12-16 weeks of
pegylated-interferon with weight-based doses of ribavirin could be suggested for
HCV-2/3 patients with a RVR. Such tailored treatment regimens can reduce the costs
of treatment and incidence of adverse events without compromising efficacy.
Hepatitis C virus (HCV) infection is one of the most important causes of cirrhosis
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worldwide, and particularly in some countries of Asia (notably Japan) where it is now
more prevalent than chronic hepatitis B virus infection. Hepatitis C virus infection
can also lead to hepatocellular carcinoma (HCC). It is estimated that there are more
than 170 million people chronically infected with HCV, and 3 to 4 million persons
are newly infected each year. The risk for developing cirrhosis 20 years after initial
HCV infection among those chronically infected varies between studies, but is
estimated at around 10%-15% for men and 1-5% for women. Once cirrhosis is
established, the rate of developing HCC is at 1%-4% per year. Approximately 280
000 deaths per year are related to HCV infection. Hepatitis C virus-related end-stage
liver disease and HCC have become the leading cause for liver transplantation
worldwide. In the Asia-Pacific area, the estimated prevalence of antibodies to HCV
(anti-HCV) range from 0.3% in New Zealand to 5.6% in Thailand. In Japan, Middle
East, Vietnam and Taiwan, several HCV hyper-endemic areas have been reported
with an anti-HCV prevalence rate of 12% to as high as 58%. In addition to the well-
known endemic status of HBV infection in most countries of the Asia-Pacific region,
HCV infection presents another critical scenario of public health issue in this region,
as outlined in Guidelines by the Asia-Pacific Association for Study of the Liver
(APASL). Given the lack of an effective vaccine, optimal treatment of chronic HCV
infection is now perceived as a 'must' in terms of public health strategies, as well as of
the clinical setting for individual patients.
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Session 5: Impact of screening and care on public health and
burden of disease.

Presentation David Goldberg Hepatitis C Screening: Key Issues and Evidence

FitzSimons, D., G. Hendrickx, A. Vorsters and P. Van Damme. "ldentification and
management of persons with chronic viral hepatitis in Europe." European
Gastroenterology & Hepatology 2012 8(1).

Presentation David Rein HCV Testing Strategies and New Patient Identification
in the United States

Ward, J. W., D. B. Rein and B. D. Smith. "Data to guide the "'test and treat era** of
hepatitis C." Gastroenterology 2012 143(4): 887-889.

Presentation Michael Volk USA: Public health impact of antiviral therapy for

hepatitis C in the United States.

Volk, M. L., R. Tocco, S. Saini and A. S. Lok. "Public health impact of antiviral therapy

for hepatitis C in the United States." Hepatology 2009 50(6): 1750-1755.
Despite dramatic improvements in antiviral therapy for hepatitis C, there is reason to
believe that the uptake of antiviral therapy remains limited. The aims of this study
were to determine the number of patients being treated with antiviral therapy in the
U.S., to estimate the public health impact of these treatment patterns, and to identify
barriers to treatment for patients with hepatitis C. Data on the number of new patient
pegylated interferon prescriptions each year, from 2002-2007, was obtained from
Wolters Kluwer Inc., which maintains an electronic audit of pharmacies nationwide.
A Markov model was created of the population with chronic hepatitis C in the U.S.
from 2002 to 2030, and was used to estimate the number of liver-related deaths
caused by hepatitis C that will be prevented by current treatment patterns. The
National Health and Nutrition Evaluation Survey (NHANES) Hepatitis C Follow-Up
Questionnaire was used to investigate reasons for lack of treatment and to identify
strategies for improving access. Approximately 663,000 patients received antiviral
therapy between 2002 and 2007, and treatment rates appear to be declining. If this
trend continues, only 14.5% of liver-related deaths caused by hepatitis C from 2002-
2030 will be prevented by antiviral therapy. Results from the NHANES questionnaire
suggest that the primary barrier to treatment is lack of diagnosis, with 69/133
(adjusted proportion 49%) of respondents previously unaware that they had hepatitis
C. CONCLUSION: Efforts to improve rates of diagnosis and treatment will be
required if the future public health burden of hepatitis C is to be ameliorated.

Volk, M. L. "Antiviral therapy for hepatitis C: why are so few patients being treated?" J
Antimicrob Chemother 2010 65(7): 1327-1329.
Despite the long-term morbidity associated with hepatitis C and the availability of
effective treatment, fewer than a quarter of infected individuals are treated with
antiviral therapy. While this is partly related to inherent limitations of currently
available medications and the underlying patient population, numerous health system
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barriers also exist. Fewer than half of chronic hepatitis C infections are diagnosed,
relatively few are referred for treatment, and misperceptions about the disease and its
treatment abound amongst patients and physicians alike. This article will discuss
patient and physician factors that contribute to the undertreatment of chronic hepatitis
C.

Presentation Homie Razavi Estimating the impact of hepatitis C virus therapy on
future liver related morbidity, mortality and costs related to chronic hepatitis in

Europe

Lettmeier, B., N. Muhlberger, R. Schwarzer, G. Sroczynski, D. Wright, S. Zeuzem and U.

Siebert. "Market uptake of new antiviral drugs for the treatment of hepatitis C." J

Hepatol 2008 49(4): 528-536.
BACKGROUND/AIMS: Peginterferon plus ribavirin is the state-of-the-art antiviral
therapy for prevention of serious complications of hepatitis C. Our aim was to
compare market uptake of and access to these drugs across Europe. METHODS: We
collected launch and sales data for peginterferons for 21 countries in the WHO
European region and compared country-specific sales rates. Additionally, we
converted sales figures into patient numbers and related those to country-specific
hepatitis C prevalence, taking into account genotype distribution, patient
characteristics and practice patterns. RESULTS: Peginterferon sales rates differed
considerably across countries. The earliest, most rapid and highest adoption rates
were in EU founder states, followed by EU members that joined after foundation, and
EU non-member states. Most new member states showed a marked increase in sales.
By the end of 2005, approximately 308,000 patients had been treated with
peginterferons in the 21 countries evaluated. The number of patients ever treated
ranged from 16% of prevalent cases in France to less than 1% of cases in Romania,
Poland, Greece and Russia. CONCLUSIONS: Peginterferon market uptake and
access differed considerably across Europe, suggesting unequal access to optimised
therapy. Besides budget restrictions, national surveillance and treatment policies
should be considered as reasons for market access variation.

RELATED Abstracts session 5

Pubmed MEDLINE search on {(Hepaitits C OR Hep C OR HCV) AND (screeening OR impact
OR access) AND (public health OR recommendations)} in all fields and filters used on this
search ‘last 5 year’ and ‘ Review’ was performed. }. Relevant article were manually selected.
The reference were sorted by publication year and first author

In total 26 were selected:

Ruggeri, M., S. Coretti, A. Gasbarrini and A. Cicchetti. "Economic assessment of an anti-

HCV screening program in Italy." Value Health 2013 16(6): 965-972.
BACKGROUND: The progression of hepatitis C virus (HCV) disease usually occurs
over a 10-year period. HCV-related complications as well as the highly debilitating
effects on patients represent a significant item of expenditure for the National Health
Service. Early detection of HCV infection is an excellent opportunity to improve
patients' quality of life and to rationalize resource allocation. OBJECTIVE: The aim
of this study was to provide a cost-effectiveness evaluation of an anti-HCV screening
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program in the Italian National Health Service perspective. METHODS: We built a
Markov model made up of two arms. The "Test Strategy" arm involves a screening
program based on the enzyme immunoassay for detection of antibodies as first-level
test and the research of HCV RNA as second-level detection; patients with positive
test results are treated with peg-interferon alfa in combination with ribavirine.
Parameters were derived from the literature and validated through experts' opinion.
Costs and benefits were discounted by 3.5%. Results were expressed as cost/quality-
adjusted life-year (QALY) gained through the screening program compared with the
treatment of symptomatic patients. Deterministic and probabilistic sensitivity analysis
was performed. RESULTS: The incremental cost-effectiveness ratio of the "Test
Strategy" is euro5171/QALY, definitively below the cost/ QALY of other approved
treatments in Italy. Model results turned out as sensitive to the age of the target
population, the prevalence of HCV infection, and the time horizon adopted.
CONCLUSIONS: The anti-HCV screening program is a valid health-related
investment improving patients' quality of life and survival with an acceptable
expenditure increase for the National Health Service.

Ngo-Metzger, Q., J. W. Ward and R. O. Valdiserri. "Expanded hepatitis C virus screening
recommendations promote opportunities for care and cure." Ann Intern Med 2013
159(5): 364-365.

Chou, R., E. B. Cottrell, N. Wasson, B. Rahman and J. M. Guise. "Screening for hepatitis C

virus infection in adults: a systematic review for the U.S. Preventive Services Task

Force." Ann Intern Med 2013 158(2): 101-108.
BACKGROUND: Identification of hepatitis C virus (HCV)-infected persons through
screening could lead to interventions that improve clinical outcomes. PURPOSE: To
review evidence about potential benefits and harms of HCV screening in
asymptomatic adults without known liver enzyme abnormalities. DATA SOURCES:
English-language publications identified from MEDLINE (1947 to May 2012), the
Cochrane Library Database, clinical trial registries, and reference lists. STUDY
SELECTION: Randomized trials and cohort, case-control, and cross-sectional studies
that assessed yield or clinical outcomes of screening; studies reporting harms from
HCV screening; and large series reporting harms of diagnostic liver biopsies. DATA
EXTRACTION: Multiple investigators abstracted and checked study details and
quality by using predefined criteria. DATA SYNTHESIS: No study evaluated clinical
outcomes associated with screening compared with no screening or of different risk-
or prevalence-based strategies. Three cross-sectional studies in higher prevalence
populations found that screening strategies that targeted multiple risk factors were
associated with sensitivities greater than 90% and numbers needed to screen to
identify 1 case of HCV infection of less than 20. Data on direct harms of screening
were sparse. A large study of percutaneous liver biopsies (n = 2740) in HCV-infected
patients with compensated cirrhosis reported no deaths and a 1.1% rate of serious
adverse events (primarily bleeding and severe pain). LIMITATIONS: Modeling
studies were not examined. High or unreported proportions of potentially eligible
patients in the observational studies were not included in calculations of screening
yield because of unknown HCV status. CONCLUSION: Although screening tests can
accurately identify adults with chronic HCV infection, targeted screening strategies
based on the presence of risk factors misses some patients with HCV infection. Well-
designed prospective studies are needed to better understand the effects of different
HCV screening strategies on diagnostic yield and clinical outcomes. PRIMARY
FUNDING SOURCE: Agency for Healthcare Research and Quality.
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Chan, K., M. N. Lai, E. J. Groessl, A. D. Hanchate, J. B. Wong, J. A. Clark, S. M. Asch, A. L.
Gifford and S. B. Ho. "Cost effectiveness of direct-acting antiviral therapy for treatment-
naive patients with chronic HCV genotype 1 infection in the veterans health
administration." Clin Gastroenterol Hepatol 2013 11(11): 1503-1510.
BACKGROUND & AIMS: The Veterans Health Administration (VHA) is the largest
single provider of care for hepatitis C virus (HCV) infection in the United States. We
analyzed the cost effectiveness of treatment with the HCV protease inhibitors
boceprevir and telaprevir in a defined managed care population of 102,851 patients
with untreated chronic genotype 1 infection. METHODS: We used a decision-
analytic Markov model to examine 4 strategies: standard dual-therapy with pegylated
interferon-alfa and ribavirin (PR), the combination of boceprevir and PR triple
therapy, the combination of telaprevir and PR, or no antiviral treatment. A sensitivity
analysis was performed. Sources of data included published rates of disease
progression, the census bureau, and VHA pharmacy and hospitalization cost
databases. RESULTS: The estimated costs for treating each patient were $8000 for
PR, $31,300 for boceprevir and PR, and $41,700 for telaprevir and PR. Assuming
VHA treatment rates of 22% and optimal rates of sustained virologic response, PR,
boceprevir and PR, and telaprevir and PR would reduce relative liver-related deaths
by 5.2%, 10.9%, and 11.5%, respectively. Increasing treatment rates to 50% would
reduce liver-related deaths by 12%, 24.7%, and 26.1%, respectively. The incremental
cost-effectiveness ratios were $29,184/quality-adjusted life-years for boceprevir and
PR and $44,247/quality-adjusted life-years for telaprevir and PR vs only PR. With the
current 22% treatment rate, total system-wide costs to adopt boceprevir and PR or
telaprevir and PR would range from $708 to $943 million. CONCLUSIONS: Despite
substantial up-front costs of treating HCV-infected patients in the VHA with PR, or
telaprevir and PR, each regimen improves quality of life and extends life expectancy
by reducing liver-related morbidity and mortality, and should be cost effective.
Further efforts to expand access to direct-acting antiviral therapy are warranted.

Smith, B. D., D. Holtzman and J. W. Ward. "Hepatitis C virus testing of persons born
during 1945-1965. In response.” Ann Intern Med 2013 158(9): 705.

Reilley, B., J. Leston, J. T. Redd and R. Geiger. "Lack of Access to Treatment as a Barrier
to HCV Screening: A Facility-Based Assessment in the Indian Health Service." J Public
Health Manag Pract 2013.
The US Centers for Disease Control and Prevention recently issued new
recommendations to screen persons born between 1945 and 1965 for hepatitis C
virus. Federal facilities in the US Indian Health Service were surveyed on knowledge
and support for the hepatitis C virus recommendations, as well as barriers and
concerns.

Groessl, E. J., M. Sklar, R. C. Cheung, N. Brau and S. B. Ho. "Increasing antiviral

treatment through integrated hepatitis C care: a randomized multicenter trial.”

Contemp Clin Trials 2013 35(2): 97-107.
Most individuals infected with the hepatitis C have not received antiviral treatment,
with mental health and substance abuse problems being the primary barrier.
Interventions have been developed to address these barriers among HCV patients
considered "high-risk" for antiviral treatment. We present the design and methods of a
prospective, randomized controlled multisite trial being conducted in the Veterans
Affairs Healthcare System. The study employed a parallel design and the three study
sites randomized a total of 364 VA patients with HCV to either Integrated Care (IC)
or Usual Care (UC). The IC intervention consisted of a mental health provider (MHP)
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performing a) brief interventions to address risk factors; b) collaborative consultation
with the HCV treatment clinicians; and ¢) case management prior to and during
antiviral treatment. Clinical outcomes were abstracted from patient medical records
and self-report questionnaires were completed at baseline, 4-months, 16-months, and
22-months after enrollment. The primary outcome of the study was sustained viral
response (SVR). Secondary clinical outcomes were HCV treatment initiation and
completion rates. Other secondary outcomes included substance use, depression,
PTSD symptoms, quality of life, healthcare satisfaction, and healthcare utilization.
The Integrated Care intervention has the potential to transform HCV antiviral
treatment by increasing the number of HCV-infected individuals that can be
successfully treated.

Thomas, D. L. "Global control of hepatitis C: where challenge meets opportunity.” Nat

Med 2013 19(7): 850-858.
We are entering an important new chapter in the story of hepatitis C virus (HCV)
infection. There are clear challenges and opportunities. On the one hand, new HCV
infections are still occurring, and an estimated 185 million people are or have
previously been infected worldwide. Most HCV-infected persons are unaware of their
status yet are at risk for life-threatening diseases such as cirrhosis and hepatocellular
carcinoma (HCC), whose incidences are predicted to rise in the coming decade. On
the other hand, new HCV infections can be prevented, and those that have already
occurred can be detected and treated--viral eradication is even possible. How the story
ends will largely be determined by the extent to which these rapidly advancing
opportunities overcome the growing challenges and by the vigor of the public health
response.

Martin, N. K., P. Vickerman, A. Miners and M. Hickman. "How cost-effective is hepatitis C
virus treatment for people who inject drugs?" J Gastroenterol Hepatol 2013 28(4): 590-
592.

Harris, M. and T. Rhodes. "Hepatitis C treatment access and uptake for people who inject

drugs: a review mapping the role of social factors.” Harm Reduct J 2013 10: 7.
BACKGROUND: Evidence documents successful hepatitis C virus (HCV) treatment
outcomes for people who inject drugs (PWID) and interest in HCV treatment among
this population. Maximising HCV treatment for PWID can be an effective HCV
preventative measure. Yet HCV treatment among PWID remains suboptimal. This
review seeks to map social factors mediating HCV treatment access. METHOD: We
undertook a review of the social science and public health literature pertaining to
HCV treatment for PWID, with a focus on barriers to treatment access, uptake and
completion. Medline and Scopus databases were searched, supplemented by manual
and grey literature searches. A two step search was taken, with the first step
pertaining to literature on HCV treatment for PWID and the second focusing on
social structural factors. In total, 596 references were screened, with 165 articles and
reports selected to inform the review. RESULTS: Clinical and individual level
barriers to HCV treatment among PWID are well evidenced. These include patient
and provider concerns regarding co-morbidities, adherence, and side effect
management. Social factors affecting treatment access are less well evidenced. In
attempting to map these, key barriers fall into the following domains: social stigma,
housing, criminalisation, health care systems, and gender. Key facilitating factors to
treatment access include: combination intervention approaches encompassing social
as well as biomedical interventions, low threshold access to opiate substitution
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therapy, and integrated delivery of multidisciplinary care. CONCLUSION:
Combination intervention approaches need to encompass social interventions in
relation to housing, stigma reduction and systemic changes in policy and health care
delivery. Future research needs to better delineate social factors affecting treatment
access.

McGarry, L. J., V. S. Pawar, H. R. Panchmatia, J. L. Rubin, G. L. Davis, Z. M. Younossi, J.

C. Capretta, M. J. O'Grady and M. C. Weinstein. "Economic model of a birth cohort

screening program for hepatitis C virus." Hepatology 2012 55(5): 1344-1355.
Recent research has identified high hepatitis C virus (HCV) prevalence among older
U.S. residents who contracted HCV decades ago and may no longer be recognized as
high risk. We assessed the cost-effectiveness of screening 100% of U.S. residents
born 1946-1970 over 5 years (birth-cohort screening), compared with current risk-
based screening, by projecting costs and outcomes of screening over the remaining
lifetime of this birth cohort. A Markov model of the natural history of HCV was
developed using data synthesized from surveillance data, published literature, expert
opinion, and other secondary sources. We assumed eligible patients were treated with
pegylated interferon plus ribavirin, with genotype 1 patients receiving a direct-acting
antiviral in combination. The target population is U.S. residents born 1946-1970 with
no previous HCV diagnosis. Among the estimated 102 million (1.6 million
chronically HCV infected) eligible for screening, birth-cohort screening leads to
84,000 fewer cases of decompensated cirrhosis, 46,000 fewer cases of hepatocellular
carcinoma, 10,000 fewer liver transplants, and 78,000 fewer HCV-related deaths.
Birth-cohort screening leads to higher overall costs than risk-based screening ($80.4
billion versus $53.7 billion), but yields lower costs related to advanced liver disease
($31.2 billion versus $39.8 billion); birth-cohort screening produces an incremental
cost-effectiveness ratio (ICER) of $37,700 per quality-adjusted life year gained
versus risk-based screening. Sensitivity analyses showed that reducing the time
horizon during which health and economic consequences are evaluated increases the
ICER; similarly, decreasing the treatment rates and efficacy increases the ICER.
Model results were relatively insensitive to other inputs. Conclusion: Birth-cohort
screening for HCV is likely to provide important health benefits by reducing lifetime
cases of advanced liver disease and HCV-related deaths and is cost-effective at
conventional willingness-to-pay thresholds.

Bonner, J. E., A. S. t. Barritt, M. W. Fried and D. M. Evon. "Tangible resources for

preparing patients for antiviral therapy for chronic hepatitis C." Dig Dis Sci 2012 57(6):

1439-1444.
BACKGROUND: Chronic hepatitis C (HCV) infected patients with coexisting
mental health and/or substance abuse issues face significant barriers to treatment and
are often deferred. This paper sought to highlight critical pre-treatment strategies and
provide tangible resources for HCV clinicians to facilitate preparation and successful
treatment of these patients. METHODS: Guided by the clinical experience of our
liver center, a large, tertiary academic medical center, and informed by the extant
literature, we summarize pre-treatment strategies and specific resources and
recommendations for HCV providers. RESULTS: Four key pre-treatment strategies
include: 1) screening for mental health/substance abuse issues using brief, reliable
and validated instruments; 2) locating and establishing collaborative care with mental
health and substance abuse specialists; 3) using a motivational interviewing
communication style; and 4) addressing adherence-related issues. CONCLUSIONS:
HCV clinicians are in a unique position to prepare patients with coexisting mental
health and/or substance abuse issues for antiviral therapy.
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Ward, J. W., A. S. Lok, D. L. Thomas, H. B. El-Serag and W. R. Kim. "Report on a single-

topic conference on ""Chronic viral hepatitis--strategies to improve effectiveness of

screening and treatment™." Hepatology 2012 55(1): 307-315.
The 2010 Institute of Medicine report on "Hepatitis and Liver Cancer" indicated that
lack of knowledge and awareness about chronic hepatitis B (HBV) and C virus
(HCV) infections and insufficient understanding about the extent and seriousness of
this public health problem impeded current efforts to prevent and control hepatitis B
and C. A single-topic conference was held in June 2011 to discuss strategies to
improve the effectiveness of screening, care referral, and clinical management of
chronic HBV and HCV infections with the ultimate goal of reducing morbidity and
mortality from these infections. Various models that have been shown to improve
hepatitis screening and effectiveness of hepatitis treatment in the community,
including rural settings and populations that have traditionally been excluded due to
comorbidities, were presented. Recent advances in laboratory testing, medical
management, and new antiviral therapies will not decrease the burden of viral
hepatitis if persons at risk for or who are living with viral hepatitis are not aware of
the risks, have not been diagnosed, or have no access to care. Systematic changes in
our health care delivery system and enhanced coordination of prevention and care
services with partnerships between public health leaders and clinicians through
education of the public and health care providers and linkage of infected persons with
care and treatment services can increase the success of preventing viral hepatitis and
the effectiveness of hepatitis treatment in the real world. Implementation of these
changes is feasible and will require policy changes, coordination among government
agencies, and collaboration between government agencies, health care providers,
community organizations, and advocacy groups.

Rein, D. B., B. D. Smith, J. S. Wittenborn, S. B. Lesesne, L. D. Wagner, D. W. Roblin, N.
Patel, J. W. Ward and C. M. Weinbaum. "The cost-effectiveness of birth-cohort screening
for hepatitis C antibody in U.S. primary care settings.” Ann Intern Med 2012 156(4):
263-270.
BACKGROUND: In the United States, hepatitis C virus (HCV) infection is most
prevalent among adults born from 1945 through 1965, and approximately 50% to
75% of infected adults are unaware of their infection. OBJECTIVE: To estimate the
cost-effectiveness of birth-cohort screening. DESIGN: Cost-effectiveness simulation.
DATA SOURCES: National Health and Nutrition Examination Survey, U.S. Census,
Medicare reimbursement schedule, and published sources. TARGET POPULATION:
Adults born from 1945 through 1965 with 1 or more visits to a primary care provider
annually. TIME HORIZON: Lifetime. PERSPECTIVE: Societal, health care.
INTERVENTION: One-time antibody test of 1945-1965 birth cohort. OUTCOME
MEASURES: Numbers of cases that were identified and treated and that achieved a
sustained viral response; liver disease and death from HCV; medical and productivity
costs; quality-adjusted life-years (QALY's); incremental cost-effectiveness ratio
(ICER). RESULTS OF BASE-CASE ANALYSIS: Compared with the status quo,
birth-cohort screening identified 808,580 additional cases of chronic HCV infection
at a screening cost of $2874 per case identified. Assuming that birth-cohort screening
was followed by pegylated interferon and ribavirin (PEG-IFN+R) for treated patients,
screening increased QALY by 348,800 and costs by $5.5 billion, for an ICER of
$15,700 per QALY gained. Assuming that birth-cohort screening was followed by
direct-acting antiviral plus PEG-IFN+R treatment for treated patients, screening
increased QALY's by 532,200 and costs by $19.0 billion, for an ICER of $35,700 per
QALY saved. RESULTS OF SENSITIVITY ANALYSIS: The ICER of birth-cohort
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screening was most sensitive to sustained viral response of antiviral therapy, the cost
of therapy, the discount rate, and the QALY losses assigned to disease states.
LIMITATION: Empirical data on screening and direct-acting antiviral treatment in
real-world clinical settings are scarce. CONCLUSION: Birth-cohort screening for
HCV in primary care settings was cost-effective. PRIMARY FUNDING SOURCE:
Division of Viral Hepatitis, Centers for Disease Control and Prevention.

Smith, B. D., R. L. Morgan, G. A. Beckett, Y. Falck-Ytter, D. Holtzman and J. W. Ward.

"Hepatitis C virus testing of persons born during 1945-1965: recommendations from the

Centers for Disease Control and Prevention.” Ann Intern Med 2012 157(11): 817-822.
DESCRIPTION: The Centers for Disease Control and Prevention (CDC) and a group
of governmental and private sector partners developed these evidence-based
recommendations to increase the proportion of hepatitis C virus (HCV)-infected
persons who know their status and are linked to appropriate care and treatment. The
recommendations also address brief alcohol screening, as alcohol accelerates
progression of liver disease among HCV-infected individuals. These
recommendations augment CDC's 1998 and 1999 recommendations based on risk and
medical indications and are not meant to replace those recommendations.
METHODS: These recommendations are based on systematic reviews of evidence
published from 1995 through February 2012 in MEDLINE, EMBASE, CINAHL, the
Cochrane Central Register of Controlled Trials, Sociological Abstracts, and Database
of Abstracts of Reviews of Effects. Selected studies included cross-sectional and
cohort studies that addressed either prevalence of hepatitis C in the United States or
clinical outcomes (for example, hepatocellular carcinoma and serious adverse events)
among treated patients and systematic reviews of trials that assessed effectiveness of
brief screening interventions for alcohol consumption. The Grading of
Recommendations Assessment, Development, and Evaluation framework was used to
assess quality of the evidence. RECOMMENDATION 1: Adults born during 1945-
1965 should receive 1-time testing for HCV without prior ascertainment of HCV risk.
(Grade: strong recommendation; moderate-quality evidence). RECOMMENDATION
2: All persons with identified HCV infection should receive a brief alcohol screening
and intervention as clinically indicated, followed by referral to appropriate care and
treatment services for HCV infection and related conditions (Grade: strong
recommendation; moderate-quality evidence).

Smith, B. D., R. L. Morgan, G. A. Beckett, Y. Falck-Ytter, D. Holtzman, C. G. Teo, A.
Jewett, B. Baack, D. B. Rein, N. Patel, et al. "Recommendations for the identification of
chronic hepatitis C virus infection among persons born during 1945-1965." MMWR
Recomm Rep 2012 61(RR-4): 1-32.
Hepatitis C virus (HCV) is an increasing cause of morbidity and mortality in the
United States. Many of the 2.7-3.9 million persons living with HCV infection are
unaware they are infected and do not receive care (e.g., education, counseling, and
medical monitoring) and treatment. CDC estimates that although persons born during
1945-1965 comprise an estimated 27% of the population, they account for
approximately three fourths of all HCV infections in the United States, 73% of HCV-
associated mortality, and are at greatest risk for hepatocellular carcinoma and other
HCV-related liver disease. With the advent of new therapies that can halt disease
progression and provide a virologic cure (i.e., sustained viral clearance following
completion of treatment) in most persons, targeted testing and linkage to care for
infected persons in this birth cohort is expected to reduce HCV-related morbidity and
mortality. CDC is augmenting previous recommendations for HCV testing (CDC.
Recommendations for prevention and control of hepatitis C virus (HCV) infection
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and HCV-related chronic disease. MMWR 1998;47[No. RR-19]) to recommend one-
time testing without prior ascertainment of HCV risk for persons born during 1945-
1965, a population with a disproportionately high prevalence of HCV infection and
related disease. Persons identified as having HCV infection should receive a brief
screening for alcohol use and intervention as clinically indicated, followed by referral
to appropriate care for HCV infection and related conditions. These recommendations
do not replace previous guidelines for HCV testing that are based on known risk
factors and clinical indications. Rather, they define an additional target population for
testing: persons born during 1945-1965. CDC developed these recommendations with
the assistance of a work group representing diverse expertise and perspectives. The
recommendations are informed by the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) framework, an approach that provides
guidance and tools to define the research questions, conduct the systematic review,
assess the overall quality of the evidence, and determine strength of the
recommendations. This report is intended to serve as a resource for health-care
professionals, public health officials, and organizations involved in the development,
implementation, and evaluation of prevention and clinical services. These
recommendations will be reviewed every 5 years and updated to include advances in
the published evidence.

Papatheodoridis, G. and A. Hatzakis. "Public health issues of hepatitis C virus infection."
Best Pract Res Clin Gastroenterol 2012 26(4): 371-380.

Hepatitis C virus (HCV) is a leading cause of liver disease worldwide, as 130-170
million individuals are chronically infected and 350,000 patients die every year from
HCV infection. The HCV prevalence varies widely among countries being highest in
several African and Eastern Mediterranean countries. The incidence of new HCV
infections may be declining in developed countries, but there is still a large reservoir
of chronic infections. The most important mode of HCV transmission has been
injecting drug use in developed countries with low prevalence and unsafe therapeutic
injections in developing countries with moderate-high prevalence. Since there are no
systematic screening policies, most patients remain undiagnosed. Even among
diagnosed patients, a minority receives treatment due to several barriers to therapy.
Given the high efficacy of treatment, public health authorities should recognise the
importance of HCV and make resources available for the implementation of effective
primary prevention, screening and management policies.

Miller, E. R., S. McNally, J. Wallace and M. Schlichthorst. "The ongoing impacts of
hepatitis c--a systematic narrative review of the literature." BMC Public Health 2012 12:

672.

BACKGROUND: Many countries have developed, or are developing, national
strategies aimed at reducing the harms associated with hepatitis C infection. Making
these strategies relevant to the vast majority of those affected by hepatitis C requires a
more complete understanding of the short and longer term impacts of infection. We
used a systematic approach to scope the literature to determine what is currently
known about the health and psychosocial impacts of hepatitis C along the trajectory
from exposure to ongoing chronic infection, and to identify what knowledge gaps
remain. METHODS: PubMed, Current Contents and PsychINFO databases were
searched for primary studies published in the ten years from 2000-2009 inclusive.
Two searches were conducted for studies on hepatitis C in adult persons focusing on:
outcomes over time (primarily cohort and other prospective designs); and the
personal and psychosocial impacts of chronic infection. All retrieved studies were
assessed for eligibility according to specific inclusion/exclusion criteria, data
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completeness and methodological coherence. Outcomes reported in 264 included
studies were summarized, tabulated and synthesized. RESULTS: Injecting drug use
(IDU) was a major risk for transmission with seroconversion occurring relatively
early in injecting careers. Persistent hepatitis C viraemia, increasing age and
excessive alcohol consumption independently predicted disease progression. While
interferon based therapies reduced quality of life during treatment, improvements on
baseline quality of life was achieved post treatment--particularly when sustained viral
response was achieved. Much of the negative social impact of chronic infection was
due to the association of infection with IDU and inflated assessments of transmission
risks. Perceived discrimination was commonly reported in health care settings,
potentially impeding health care access. Perceptions of stigma and experiences of
discrimination also had direct negative impacts on wellbeing and social functioning.
CONCLUSIONS: Hepatitis C and its management continue to have profound and
ongoing impacts on health and social well being. Biomedical studies provided
prospective information on clinical aspects of infection, while the broader social and
psychological studies presented comprehensive information on seminal experiences
(such as diagnosis and disclosure). Increasing the focus on combined methodological
approaches could enhance understanding about the health and social impacts of
hepatitis C along the life course.

Ward, J. W. "Testing for HCV: the first step in preventing disease transmission and

improving health outcomes for HCV-infected individuals." Antivir Ther 2012 17(7 Pt B):

1397-1401.
In the US, application of antibody-based and nucleic acid testing for HCV has
dramatically reduced HCV transmissions over the past two decades. In addition to
testing donors of blood, tissue and organs to reduce the risk of
transfusion/transplantation-associated HCV, testing can also motivate individuals to
adopt safer behaviours. HCV testing, when accompanied by appropriate care and
treatment, can reduce the extent of morbidity and mortality that often accompanies
chronic HCV infection. Options for HCV treatment have recently been expanded and
improved with the availability of more effective, anti-HCV drugs; furthermore, the
remarkable results of clinical trials of these drugs suggest that safe, all-oral therapies
requiring relatively short duration are on the immediate horizon. These advances have
prompted new US initiatives to recommend HCV testing to the wider community
(including those populations with a high prevalence of hepatitis C) and promote
linkage to treatment for those found to be HCV-infected. Crucial to the success of
these initiatives are the development of tests capable of identifying active infection,
recent infection, or both, and the implementation of testing strategies that facilitate
broad access to HCV testing linked to care and treatment.

Lavin, L., B. Faliu, Z. Bessa and D. Houssin. "[National control plan for hepatitis B and C,
2009-2012: public health issues]." Rev Prat 2011 61(1): 8-9.

Arora, S., S. Kalishman, K. Thornton, D. Dion, G. Murata, P. Deming, B. Parish, J. Brown,
M. Komaromy, K. Colleran, et al. "Expanding access to hepatitis C virus treatment--
Extension for Community Healthcare Outcomes (ECHO) project: disruptive innovation
in specialty care.” Hepatology 2010 52(3): 1124-1133.
The Extension for Community Healthcare Outcomes (ECHO) Model was developed
by the University of New Mexico Health Sciences Center as a platform to deliver
complex specialty medical care to underserved populations through an innovative
educational model of team-based interdisciplinary development. Using state-of-the-
art telehealth technology, best practice protocols, and case-based learning, ECHO
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trains and supports primary care providers to develop knowledge and self-efficacy on
a variety of diseases. As a result, they can deliver best practice care for complex
health conditions in communities where specialty care is unavailable. ECHO was first
developed for the management of hepatitis C virus (HCV), optimal management of
which requires consultation with multidisciplinary experts in medical specialties,
mental health, and substance abuse. Few practitioners, particularly in rural and
underserved areas, have the knowledge to manage its emerging treatment options,
side effects, drug toxicities, and treatment-induced depression. In addition, data were
obtained from observation of ECHO weekly clinics and database of ECHO clinic
participation and patient presentations by clinical provider. Evaluation of the ECHO
program incorporates an annual survey integrated into the ECHO annual meeting and
routine surveys of community providers about workplace learning, personal and
professional experiences, systems and environmental factors associated with
professional practice, self-efficacy, facilitators, and barriers to ECHO. The initial
survey data show a significant improvement in provider knowledge, self-efficacy, and
professional satisfaction through participation in ECHO HCV clinics. Clinicians
reported a moderate to major benefit from participation. We conclude that ECHO
expands access to best practice care for underserved populations, builds communities
of practice to enhance professional development and satisfaction of primary care
clinicians, and expands sustainable capacity for care by building local centers of
excellence.

Gheorghe, L., O. Pascu, E. Ceausu, I. E. Csiki, S. lacob, F. Caruntu, I. Simionov and R.

Vadan. "Access to peginterferon plus ribavirin therapy for hepatitis C in Romania

between 2002-2009." J Gastrointestin Liver Dis 2010 19(2): 161-167.
BACKGROUND: An overall prevalence rate of HCV infection in Romanian adult
population was recently estimated to be 3.23%. The proportion of treated patients
with chronic hepatitis C in our country has never been assessed. AIMS: 1) to analyze
the quality and quantity of antiviral therapy delivery; 2) to determine the proportion
of patients being annually and ever treated with antiviral therapy in Romania and 3)
to identify barriers against treatment of HCV infected-population in Romania.
RESULTS: The number of annually treated patients remained relatively stable
between 2002 and 2007 (1,813 patients treated with pegylated interferon and ribavirin
in 2002 and 2,446 in 2007). There was a doubled increase in reimbursed treatment in
2008 and 2009 (4,503 and respectively 4,701 treated patients) due to a special
campaign organized to increase awareness and prevention of HCV transmission. The
median time to therapy approval varies from county to county; overall it is 10.23
months. A total number of 25,318 patients with chronic C hepatitis were treated
between 2002-2009, corresponding to a cumulative proportion of 4.1% of the
prevalent cases of HCV infection treated in Romania until 1st January 2010. The
main limiting factor of access to antiviral therapy for hepatitis C in Romania remains
the lack of funds. CONCLUSIONS: This is the first analysis of the nationwide
practice for treatment of hepatitis C in Romania. Increased public health efforts are
required to improve access to antiviral therapy for hepatitis C in Romania.

Cooper, C. L., C. Giordano, D. Mackie and E. J. Mills. "Equitable access to HCV care in
HIV-HCV co-infection can be achieved despite barriers to health care provision.” Ther
Clin Risk Manag 2010 6: 207-212.
Language barrier, race, immigration status, mental health illness, substance abuse and
socioeconomic status are often not considered when evaluating hepatitis C virus
(HCV) sustained virological response (SVR) in human immunodeficiency virus
(HIV) infection. The influence of these factors on HCV work-up, treatment initiation
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and SVR were assessed in an HIV-HCV coinfected population and compared to
patients with HCV mono-infection. The setting was a publicly funded, urban-based,
multidisciplinary viral hepatitis clinic. A clinical database was utilized to identify
HIV and HCV consults between June 2000 and June 2007. Measures of access to
HCV care (ie, liver biopsy and HCV antiviral initiation) and SVR as a function of the
above variables were evaluated and compared between patients with HIV-HCV and
HCV. HIV-HCV co-infected (n = 106) and HCV mono-infected (n = 802) patients
were evaluated. HIV-HCV patients were more often white (94% versus 84%) and
male (87% versus 69%). Bridging fibrosis or cirrhosis on biopsy was more frequent
in HIV-HCV (37% versus 22%; P = 0.03). HIV infection itself did not influence
access to biopsy (50% versus 52%) or treatment initiation (39% versus 38%). Race,
language barrier, immigration status, injection drug history and socioeconomic status
did not influence access to biopsy or treatment. SVR was 54% in HCV and 30% in
HIV-HCV (P = 0.003). Genotype and HIV were the only evaluated variables to
predict SVR. Within the context of a socialized, multidisciplinary clinic, HIV-HCV
co-infected patients received similar access to HCV work-up and care as HCV mono-
infected patients. SVR is diminished in HIV-HCV co-infection independent of
language barrier, race, immigration status, or socioeconomic status.

Sroczynski, G., E. Esteban, A. Conrads-Frank, R. Schwarzer, N. Muhlberger, D. Wright, S.

Zeuzem and U. Siebert. "Long-term effectiveness and cost-effectiveness of screening for

hepatitis C virus infection." Eur J Public Health 2009 19(3): 245-253.
BACKGROUND: Hepatitis C virus (HCV) infection is an emerging problem in
public health. In most countries, the majority of HCV infected people are yet
undiagnosed. Early detection and treatment may result in better health outcomes and
save costs by preventing future advanced liver disease. The evidence for long-term
effectiveness and cost-effectiveness of HCV screening was systematically reviewed.
METHODS: We performed a systematic literature search on long-term health-
economic effects of HCV screening and included Health Technology Assessment
(HTA) reports, systematic reviews, long-term clinical trials, full health economic and
decision-analytic modelling studies with a sufficiently long time horizon and patient-
relevant long-term outcomes such as life-years gained (LYG) or quality-adjusted life
years (QALY) gained. Economic results were converted to 2005 Euros. RESULTS:
Seven studies were included. Target population, HCV prevalence, study perspective,
discount rate, screening and antiviral treatment mode varied. The incremental
effectiveness of HCV screening and early treatment compared to no screening and
standard care varied from 0.0004 to 0.066 LYG, and from 0.0001 to 0.072 QALY.
Incremental cost-effectiveness and cost-utility ratios of HCV screening vs. no
screening were 3900-243,700 euro/LYG and 18,300-1,151,000 euro/QALY. HCV
screening seems to be cost-effective in populations with high HCV prevalence, but
not in low HCV prevalence populations. CONCLUSIONS: HCV screening and early
treatment have the potential to improve average life-expectancy, but should focus on
populations with elevated HCV prevalence to be cost-effective. Further research on
the long-term health-economic impact of HCV screening when combined with
appropriate monitoring strategies in different European health care systems is needed.

Poll, R. "The role of the community nurse in hepatitis C diagnosis and treatment.” Br J
Community Nurs 2009 14(7): 292, 294-296.
Hepatitis C is a common cause of liver disease and many infected individuals remain
undiagnosed. Patients may be asymptomatic or have non-specific symptoms, and
community nurses can help to identify those at risk and arrange testing. Community
nurses can also encourage and support infected individuals to attend specialist
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hospital clinics for assessment and treatment by giving clear and accurate information
about infection and therapy, including common side-effects. Treatment lasts for 6-12
months and patients require regular monitoring with good support. This paper
provides an overview of the diagnosis and management of hepatitis C and aims to
educate community nurses about this viral infection.

Coupland, H., C. Day, M. T. Levy and L. Maher. "Promoting equitable access to hepatitis

C treatment for Indo-Chinese injecting drug users." Health Promot J Austr 2009 20(3):

234-240.
ISSUE ADDRESSED: Increasing the uptake of hepatitis C treatment by injecting
drug users (IDUs) is a key strategy in addressing the escalating disease burden of
chronic hepatitis C virus (HCV) infection in Australia. Little is known about barriers
to treatment uptake among culturally diverse groups of IDUs. Indo-Chinese IDUs
represent a marginalised group with high rates of incident and prevalent HCV
infection. METHODS: An ethnographic study was conducted to explore barriers to
HCV treatment uptake experienced by Indo-Chinese IDUs and inform the
development of policies and practices that promote access to treatment. Following a
baseline interview, participants (n=23) received a brief intervention about HCV
treatment and an offer of facilitated referral to a tertiary liver clinic. Follow-up
interviews were conducted three and six months post intervention, to explore
decision-making about treatment-seeking and experiences accessing the clinic.
RESULTS: While 'getting rid of' HCV was regarded as highly desirable, only three
participants were assessed for treatment. For most participants, seeking treatment was
not seen as feasible given social and structural barriers related to their drug use, lack
of resources and support. Institutional barriers included the clinic's administrative
procedures, limited flexibility and apparent reluctance to consider current IDUs
suitable candidates for treatment. CONCLUSIONS: Resources and support, fexible,
low threshold approaches to assessment and a willingness to provide treatment to
current IDUs, would promote equitable access to treatment among these groups.
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Session 6: Country examples of national Hepatitis C controlling
programmes

Presentation Tatjana Reic/ Prof Raiko Ostojic Croatia

Presentation Floor Berden The Netherlands: Hepatitis C treatment guidelines
Lamers, M. H., M. M. Broekman, C. A. Boucher, J. T. Brouwer, D. M. Burger, B. van Hoek,
A. 1. Hoepelman, R. J. de Knegt, H. W. Reesink and J. P. Drenth. "Treatment of hepatitis C
monoinfection in adults--Dutch national guidelines.” Neth J Med 2013 71(7): 377-385.
In this new Dutch guideline for hepatitis C virus infection we provide
recommendations for the management of hepatitis C infection. Until 2012 the
standard for treatment consisted of pegylated interferon alpha (peg-IFNa) and
ribavirin. The advent of first-generation direct antiviral agents such as boceprevir and
telaprevir has changed the concept of treatment of adult chronic hepatitis C genotype
1 infected patients. There are three benefits of boceprevir and telaprevir. They
increase the likelihood of cure in 1) naive genotype 1 patients and 2) in patients who
did not respond to earlier treatment with peg-1FNa and ribavirin, while 3) allowing
shortening of treatment duration from 48 weeks to 24 or 28 weeks, which is possible
in 40-60% of non-cirrhotic naive (boceprevir and telaprevir) and relapsing patients
(telaprevir). The use of boceprevir and telaprevir is associated with multiple side
effects and awareness of these side effects is needed to guide the patient through the
treatment process. This guideline, formulated on behalf of The Netherlands
Association of Hepato-gastroenterologists, The Netherlands Association of Internal
Medicine, and The Dutch Association for the Study of Liver Disease, serves as a
manual for physicians for the management and treatment of acute and chronic
hepatitis C virus monoinfection in adults.

Presentation Martin Lagging Sweden: Swedish Consensus Group. Treatment of

hepatitis C virus infection in adults and children: updated Swedish consensus

recommendations

Lagging, M., A. S. Duberg, R. Wejstal, O. Weiland, M. Lindh, S. Aleman and F. Josephson.

"Treatment of hepatitis C virus infection in adults and children: updated Swedish

consensus recommendations.”" Scand J Infect Dis 2012 44(7): 502-521.
Swedish recommendations for the treatment of hepatitis C virus (HCV) infection
were updated at a recent expert meeting. Therapy for acute HCV infection should be
initiated if spontaneous resolution does not occur within 12 weeks. The recommended
standard-of-care therapy for chronic HCV genotype 1 infection is an HCV protease
inhibitor in combination with peginterferon (peg-1FN) and ribavirin. Treatment is
strongly recommended in patients with bridging fibrosis and cirrhosis, whereas in
patients with less advanced fibrosis, deferring therapy may be preferential in light of
likely therapeutic improvements in the near future. Patients with chronic genotype 2/3
infection should generally be treated with peg-IFN and ribavirin for 24 weeks. In
patients with a very rapid viral response (i.e. HCV RNA below 1000 1U/ml on day 7),
or favourable baseline characteristics and undetectable HCV RNA week 4, treatment
can be shortened to 12-16 weeks, provided that no dose reductions are needed.
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Presentation Spilios Manolakopoulos Mediterranean and Balkan countries:
executive summary of the Conference on Hepatitis B and C in Mediterranean
and Balkan Countries, Nicosia, Cyprus 5-7 December 2012, organised by
hepatitis B and C policy association. (focus on hepatitis C)

Hatzakis, A., P. Van Damme, K. Alcorn, C. Gore, M. Benazzouz, S. Berkane, M. Buti, M.
Carballo, H. Cortes Martins, S. Deuffic-Burban, et al. "The state of hepatitis B and C in the
Mediterranean and Balkan countries: report from a summit conference.” J Viral Hepat
2013 20 Suppl 2: 1-20.
The burden of disease due to chronic viral hepatitis constitutes a global threat. In
many Balkan and Mediterranean countries, the disease burden due to viral hepatitis
remains largely unrecognized, including in high-risk groups and migrants, because of
a lack of reliable epidemiological data, suggesting the need for better and targeted
surveillance for public health gains. In many countries, the burden of chronic liver
disease due to hepatitis B and C is increasing due to ageing of unvaccinated
populations and migration, and a probable increase in drug injecting. Targeted
vaccination strategies for hepatitis B virus (HBV) among risk groups and harm
reduction interventions at adequate scale and coverage for injecting drug users are
needed. Transmission of HBV and hepatitis C virus (HCV) in healthcare settings and
a higher prevalence of HBV and HCV among recipients of blood and blood products
in the Balkan and North African countries highlight the need to implement and
monitor universal precautions in these settings and use voluntary, nonremunerated,
repeat donors. Progress in drug discovery has improved outcomes of treatment for
both HBV and HCV, although access is limited by the high costs of these drugs and
resources available for health care. Egypt, with the highest burden of hepatitis C in
the world, provides treatment through its National Control Strategy. Addressing the
burden of viral hepatitis in the Balkan and Mediterranean regions will require national
commitments in the form of strategic plans, financial and human resources, normative
guidance and technical support from regional agencies and research.

RELATED Abstracts session 6

Pubmed MEDLINE search on {(Hepaitits C OR Hep C OR HCV) AND (national plan) }in all
fields and filters used on this search ‘last 5 year’ was performed. }. Relevant article were
manually selected. The reference were sorted by publication year and first author

In total 8 were selected:

"Executive summary of the Consensus Document of GeSIDA and Spanish Secretariat
for the National Plan on AIDS on combined antiretroviral treatment in adults infected
by the human immunodeficiency virus (January 2013)." Enferm Infecc Microbiol Clin
2013.

In the present update of the guidelines, a starting combination antiretroviral treatment
(CART) is recommended in symptomatic patients, in pregnant women, in
serodiscordant couples with a high risk of transmission, in patients co-infected with
hepatitis B virus requiring treatment, and in patients with HIV-related nephropathy.
Guidelines on cART are included in the event of a concurrent diagnosis of HIV
infection with an AIDS-defining event. In asymptomatic naive patients, CART is

65



recommended if the CD4+ lymphocyte count is <500cells/muL; if the CD4+
lymphocyte count is >500cells/muL, cART can be delayed, although it may be
considered in patients with liver cirrhosis, chronic infection due to hepatitis C virus,
high cardiovascular risk, plasma viral load (PVL) >105copies/mL, CD4+ lymphocyte
percentage <14%, cognitive impairment, and age >55 years. CART in naive patients
requires a combination of 3 drugs, and its aim is to achieve undetectable PVL.
Treatment adherence plays a key role in sustaining a favorable response. CART can,
and should be, changed if virological failure occurs, in order to return to undetectable
PVL. Approaches to cART in acute HIV infection, in women, in pregnancy, in
tuberculosis, and post-exposure prophylaxis are also examined.

De Vroey, B., C. Moreno, W. Laleman, M. van Gossum, I. Colle, C. de Galocsy, P. Langlet,
G. Robaeys, H. Orlent, P. Michielsen, et al. "Hepatitis B virus and hepatitis C virus
infections in Belgium: similarities and differences in epidemics and initial management."
Eur J Gastroenterol Hepatol 2013 25(5): 613-619.
INTRODUCTION: Nationwide studies comparing patients with hepatitis B and C
virus (HBV and HCV) infections are mandatory for assessing changes in
epidemiology. AIM: The aim of this study was to compare epidemiological data and
initial management of newly diagnosed patients with persistent HBV (HBsAg
positive) or HCV (detectable HCV RNA) infection in Belgium. PATIENTS AND
METHODS: Data were extracted from two Belgian observational databases.
RESULTS: A total of 655 patients (387 HBV and 268 HCV) were included.
Compared with HCV patients, HBV patients were younger, more frequently men,
more often of Asian or African origin (43 vs. 10%, P<0.0001), and less frequently
contaminated by transfusion or intravenous drug use (9 and 6% vs. 34 and 44%,
P<0.0001). Viral replication was assessed in 89% of HBV patients. Compared with
HCV patients, HBV patients more frequently had normal alanine aminotransferase
(ALT) levels (65 vs. 29%, P<0.0001), less frequently underwent liver biopsy (29 vs.
67%, P<0.0001), and were less often considered for antiviral therapy (25 vs. 54%,
P<0.0001). When taking only HBV patients with detectable viral replication into
consideration, results remained unchanged. During the multivariate analysis, ALT
was a major factor for performing liver biopsy or considering antiviral therapy in both
groups. CONCLUSION: HBV and HCV screening policies should be targeted toward
immigrants and intravenous drug users, respectively. Guidelines recommending
systematic search for viral replication should be reinforced in HBV patients. HBV
patients less frequently underwent liver biopsy and were less often considered for
antiviral therapy compared with HCV patients. Despite the lack of sensitivity and
specificity, ALT remains a pivotal decision-making tool for liver biopsy and antiviral
therapy in both infections.

Leroy, V., L. Serfaty, M. Bourliere, J. P. Bronowicki, P. Delasalle, A. Pariente, S. Pol, F.
Zoulim and G. P. Pageaux. "Protease inhibitor-based triple therapy in chronic hepatitis
C: guidelines by the French Association for the Study of the Liver." Liver Int 2012
32(10): 1477-1492.
The recent marketing authorizations and hence availability of the new protease
inhibitors, telaprevir and boceprevir, have profoundly changed the management of
chronic hepatitis C patients. Guidelines for the use of these new drugs as part of a
triple therapy, in combination with the standard therapy of peginterferon plus
ribavirin, are proposed. The guidelines have been drawn up and evaluated by a
meeting of the French Association for the Study of the Liver, posted online for
comments, and extensively reviewed by international experts. The current published
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data on the various treatment strategies are reviewed. The guidelines address the
majority of patient profiles including treatment-naive patients and patients with
failure of previous treatment. They recommend which patients should be treated with
triple therapy and consider the results of triple therapy including the factors that are
predictive of response. They consider the circumstances in which the length of triple
therapy can be shortened and the advantages of a peginterferon plus ribavirin lead-in
phase. Virological monitoring, stopping criteria, the evaluation of resistance to
protease inhibitors, practical treatment management, treatment adherence and the
management of side effects are discussed and simple guidelines proposed.

"Progress toward prevention and control of hepatitis C virus infection--Egypt, 2001-

2012." MMWR Morb Mortal WKly Rep 2012 61(29): 545-549.
Worldwide, 130-170 million persons are living with chronic hepatitis C virus (HCV)
infection, which, if left untreated, can result in cirrhosis and liver cancer. Egypt has
the largest burden of HCV infection in the world, with a 10% prevalence of chronic
HCV infection among persons aged 15-59 years. HCV transmission in Egypt is
associated primarily with inadequate infection control during medical and dental care
procedures. In response, the Egyptian Ministry of Health and Population (MOHP) in
2001 implemented a program to reduce health-care-associated HCV transmission and
in 2008 launched a program to provide care and treatment. This report describes the
progress of these programs, identifies deficiencies, and recommends enhancements,
including the establishment of a comprehensive national viral hepatitis control
program. Infection control programs implemented in 2001 at MOHP facilities
resulted in improvements in infection control practices and a decrease in the annual
incidence of HCV infection among dialysis patients from 28% to 6%. Through June
2012, a total of 23 hepatitis treatment facilities had been established in Egypt,
providing care and treatment to nearly 190,000 persons with chronic HCV infection.
Despite these programs, Egypt continues to face an ongoing hepatitis C epidemic. A
comprehensive plan is needed to prevent and control hepatitis C in Egypt. This plan
should address increasing community awareness and education, preventing of HCV
infection in health-care settings, ensuring a safe blood supply, establishing
surveillance and monitoring to track the effectiveness of control programs, and
providing care and treatment..

Hope, V., J. V. Parry, A. Marongui and F. Ncube. "Hepatitis C infection among recent

initiates to injecting in England 2000-2008: Is a national hepatitis C action plan making

a difference?" J Viral Hepat 2012 19(1): 55-64.
Around 80% of hepatitis C virus (HCV) infections in England are among injecting
drug users (IDUs). The HCV Action Plan launched in 2004 includes targets to reduce
HCV prevalence in recent initiates (those starting injecting in the preceding 3 years),
and to increase HCV voluntary confidential testing (VCT). The Action Plan's impact
is examined using surveillance data from recent initiates participating in an annual
survey of IDUs in contact with specialist services across England, 2000-2008.
Participants provided an oral fluid sample (tested for anti-HCV) and completed a
short questionnaire (including HCV VCT and result of last test). Overall, anti-HCV
prevalence among the recent initiates was 18% (619/3463); in 2004, it was 20%
(59/291), other than being lower in 2000 [11%, 73/672, adjusted odds ratio (AOR) =
0.63 95%CI 0.42-0.93] there was no change over time. Prevalence increased with
age; was higher among those ever imprisoned, using a needle exchange, and having a
HCV VCT,; and varied by region. Overall, 42% (1460) had ever had a HCV VCT,; in
2004 uptake was 45% (130/291) having increased from 26% (175/672, AOR = 0.57
95%Cl 0.42-0.77) in 2000, and it rose to 62% (197/320, AOR = 2.12 95%Cl 1.50-
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2.99) in 2008. The proportion of anti-HCV-positive IDUs aware of their infection was
higher in 2006-2008 than in earlier years. The HCV Action Plan has probably helped
increase recent initiates' uptake of HCV VCT and the proportion of those diagnosed
with HCV infection. However, its impact on HCV transmission is unclear. There is a
need to reinvigorate, and improve coverage of, interventions to prevent HCV
transmission.

Ward, J. W., A. S. Lok, D. L. Thomas, H. B. El-Serag and W. R. Kim. "Report on a single-

topic conference on ""Chronic viral hepatitis--strategies to improve effectiveness of

screening and treatment™." Hepatology 2012 55(1): 307-315.
The 2010 Institute of Medicine report on "Hepatitis and Liver Cancer" indicated that
lack of knowledge and awareness about chronic hepatitis B (HBV) and C virus
(HCV) infections and insufficient understanding about the extent and seriousness of
this public health problem impeded current efforts to prevent and control hepatitis B
and C. A single-topic conference was held in June 2011 to discuss strategies to
improve the effectiveness of screening, care referral, and clinical management of
chronic HBV and HCV infections with the ultimate goal of reducing morbidity and
mortality from these infections. Various models that have been shown to improve
hepatitis screening and effectiveness of hepatitis treatment in the community,
including rural settings and populations that have traditionally been excluded due to
comorbidities, were presented. Recent advances in laboratory testing, medical
management, and new antiviral therapies will not decrease the burden of viral
hepatitis if persons at risk for or who are living with viral hepatitis are not aware of
the risks, have not been diagnosed, or have no access to care. Systematic changes in
our health care delivery system and enhanced coordination of prevention and care
services with partnerships between public health leaders and clinicians through
education of the public and health care providers and linkage of infected persons with
care and treatment services can increase the success of preventing viral hepatitis and
the effectiveness of hepatitis treatment in the real world. Implementation of these
changes is feasible and will require policy changes, coordination among government
agencies, and collaboration between government agencies, health care providers,
community organizations, and advocacy groups.

Delarocque-Astagneau, E., C. Meffre, F. Dubois, C. Pioche, Y. Le Strat, F. Roudot-Thoraval,
P. Hillon, C. Silvain, D. Dhumeaux and J. C. Desenclos. "The impact of the prevention
programme of hepatitis C over more than a decade: the French experience.” J Viral
Hepat 2010 17(6): 435-443.
To assess the impact of the French national hepatitis C prevention programme
initiated in 1999, we analysed trends in hepatitis C virus (HCV) prevalence, testing
and characteristics of HCV-infected patient at first referral from 1994 to 2006. We
used four data sources: Two national population-based sero-prevalence surveys
carried out in 1994 and 2004; two surveillance networks, one based on public and
private laboratories throughout France and the other on hepatology reference centres,
which aim to monitor, respectively, trends of anti-HCV screening and of
epidemiological-clinical characteristics of HCV patients at first referral. Between
1994 and 2004, the anti-HCV prevalence for adults aged 20-59 years decreased from
1.05 (95% confidence interval 0.75-1.34) to 0.71 (0.52-0.97). During the same period,
those anti-HCV positive with detectable HCV RNA decreased from 81 to 57%,
whereas, the proportion of anti-HCV positive persons aware of their status evolved
from 24 to 56%. Anti-HCV screening activity increased by 45% from 2000 to 2005,
but decreased in 2006 (-10%), while HCV positivity among those tested decreased
from 4.3 to 2.9%. The proportion of cirrhosis at first referral remains around 10%
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between 2001 and 2006, with many patients with excessive alcohol consumption
(34.7% among males) or viral co-infections (HIV seropositivity for 5.2% patients).
Our analysis indicates that the national programme had a positive impact at the
population level through improved prevention, screening and management. There is
still a need to identify timely those at risk for earlier interventions, to assess co-
morbidities better and for a multidisciplinary approach to HCV management.

Sarrazin, C., T. Berg, R. S. Ross, P. Schirmacher, H. Wedemeyer, U. Neumann, H. H.
Schmidt, U. Spengler, S. Wirth, H. H. Kessler, et al. "[Prophylaxis, diagnosis and therapy
of hepatitis C virus (HCV) infection: the German guidelines on the management of HCV
infection]." Z Gastroenterol 2010 48(2): 289-351.

Deuffic-Burban, S., P. Mathurin and A. J. Valleron. "Modelling the past, current and

future HCV burden in France: detailed analysis and perspectives." Stat Methods Med

Res 2009 18(3): 233-252.
Two national HCV projections have been published in France which assumed that a
part of observed hepatocellular carcinoma (HCC) deaths is a consequence of HCV
epidemic. They applied the back-calculation method, in combination with a Markov
model, to reconstruct the past history of HCV infection and then to predict HCV-
related mortality. A preliminary model was first developed in the absence of effective
therapy. It allowed testing many assumptions to model HCV natural history that were
compatible with observed incidence of HCV-related HCC deaths. This model was
then updated to take into account the availability of treatment and more recent
epidemiological data. These two models are described in detail and results are
discussed with a view to addressing the models' limitations. The models offered a
useful tool to assess public health policy scenarios in planning healthcare responses to
the HCV epidemic.
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Session 7: Prevention of hepatitis C

Presentation Jake Liang Prospects for prophylactic and Therapeutic vaccines
against the hepatitis C viruses in the world of improving treatment.

Liang, T. J. "Current progress in development of hepatitis C virus vaccines." Nat Med

2013 19(7): 869-878.
Despite major advances in the understanding and treatment of hepatitis C, a
preventive vaccine remains elusive. The marked genetic diversity and multiple
mechanisms of persistence of hepatitis C virus, combined with the relatively poor
immune response of the infected host against the virus, are major barriers. The lack of
robust and convenient model systems further hampers the effort to develop an
effective vaccine. Advances in our understanding of virus-host interactions and
protective immunity in hepatitis C virus infection provide an important roadmap to
develop potent and broadly directed vaccine candidates targeting both humoral and
cellular immune responses. Multiple approaches to generating and testing viral
immunogens have met with variable success. Several candidates have advanced to
clinical trials based on promising results in chimpanzees. The ultimate path to a
successful preventive vaccine requires comprehensive evaluations of all aspects of
protective immunity, innovative application of state-of-the-art vaccine technology
and properly designed vaccine trials that can affirm definitive endpoints of efficacy.

Presentation Julio Montaner Lessons learned from the treatment as prevention
approach for HiV applicable to HCV.

Presentation Sharon Hutchinson Prevention of Hepatitis C Virus transmission Among
People Who Inject Drugs

Presentaton will be based on the following publications:

Nelson, P. K., B. M. Mathers, B. Cowie, H. Hagan, D. Des Jarlais, D. Horyniak and L.

Degenhardt. "Global epidemiology of hepatitis B and hepatitis C in people who inject

drugs: results of systematic reviews." Lancet 2011 378(9791): 571-583.
BACKGROUND: Injecting drug use is an important risk factor for transmission of
viral hepatitis, but detailed, transparent estimates of the scale of the issue do not exist.
We estimated national, regional, and global prevalence and population size for
hepatitis C virus (HCV) and hepatitis B virus (HBV) in injecting drug users (IDUs).
METHODS: We systematically searched for data for HBV and HCV in IDUs in peer-
reviewed databases (Medline, Embase, and PsycINFO), grey literature, conference
abstracts, and online resources, and made a widely distributed call for additional data.
From 4386 peer-reviewed and 1019 grey literature sources, we reviewed 1125
sources in full. We extracted studies into a customised database and graded them
according to their methods. We included serological reports of HCV antibodies (anti-
HCV), HBV antibodies (anti-HBc), or HBV surface antigen (HBsAQ) in studies of
IDUs with more than 40 participants (<100% HIV-positive) and sampling frames that
did not exclude participants on the basis of age or sex. With endorsed decision rules,
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we calculated prevalence estimates with anti-HCV and anti-HBc as proxies for
exposure and HBsAg as proxy for current infection. We combined these estimates
with IDU population sizes to calculate the number of IDUs with positive HBV or
HCV statuses. FINDINGS: We located eligible reports with data for prevalence of
anti-HCV in IDUs for 77 countries; midpoint prevalence estimates suggested 60-80%
of IDUs had anti-HCV in 25 countries and more than 80% of IDUs did so in 12
countries. About 10.0 million (range 6.0-15.2) IDUs worldwide might be anti-HCV
positive. China (1.6 million), USA (1.5 million), and Russia (1.3 million) had the
largest such populations. We identified eligible HBsAg reports for 59 countries, with
midpoint prevalence estimates of 5-10% in 21 countries and more than 10% in ten
countries. Worldwide, we estimate 6.4 million IDUs are anti-HBc positive (2.3-9.7
million), and 1.2 million (0.3-2.7 million) are HBsAg positive. INTERPRETATION:
More IDUs have anti-HCV than HIV infection, and viral hepatitis poses a key
challenge to public health. Variation in the coverage and quality of existing research
creates uncertainty around estimates. Improved and more complete data and reporting
are needed to estimate the scale of the issue, which will inform efforts to prevent and
treat HCV and HBV in IDUs. FUNDING: WHO and US National Institutes of Health
(NIDA R01 DA018609).

— Mathers BM, Degenhardt L, Phillips B, Wiessing L, Hickman M, Strathdee SA, Wodak
A, Panda S, Tyndall M, Toufik A, Mattick RP; 2007 Reference Group to the UN on
HIV and Injecting Drug Use. Global epidemiology of injecting drug use and HIV
among people who inject drugs: a systematic review. Lancet. 2008 Nov
15;372(9651):1733-45. doi: 10.1016/S0140-6736(08)61311-2. Epub 2008 Sep 23.
Review. PubMed PMID: 18817968.

— Taylor A, Munro A, Allen E, Dunleavy K, Cameron S, Miller L, Hickman M. Low
incidence of hepatitis C virus among prisoners in Scotland. Addiction. 2013
Jul;108(7):1296-304. doi: 10.1111/add.12107. Epub 2013 Mar 1. PubMed PMID:
23297816.

— Hedrich D, Alves P, Farrell M, Stéver H, Magller L, Mayet S. The effectiveness of
opioid maintenance treatment in prison settings: a systematic review.Addiction.
2012 Mar;107(3):501-17. doi: 10.1111/j.1360-0443.2011.03676.x. Review. PubMed
PMID: 21955033.

— Dolan K, Rutter S, Wodak AD. Prison-based syringe exchange programmes: a
review of international research and development. Addiction. 2003 Feb;98(2):153-8.
Review. PubMed PMID: 12534419.

— Stark K, Herrmann U, Ehrhardt S, Bienzle U. A syringe exchange programme in
prison as prevention strategy against HIV infection and hepatitis B and C in
Berlin, Germany. Epidemiol Infect. 2006 Aug;134(4):814-9. Epub 2005 Dec 22.
PubMed PMID: 16371183; PubMed Central PMCID: PMC2870452.

RELATED Abstracts session 7

Pubmed MEDLINE search on {(Hepaitits C OR Hep C OR HCV) AND (vaccine* OR
Prevention) }in all fields and filters used on this search ‘last 5 year’ and REVIEW was
performed. }. Relevant article were manually selected. The reference were sorted by publication
year and first author

In total 19 were selected:

71



VACCIN

Fauvelle, C., Q. Lepiller, D. J. Felmlee, I. Fofana, F. Habersetzer, F. Stoll-Keller, T. F.
Baumert and S. Fafi-Kremer. "Hepatitis C virus vaccines--progress and perspectives."
Microb Pathog 2013 58: 66-72.

Approximately 170 million individuals, representing 3% of the global population, are
infected with hepatitis C virus (HCV). Whereas strategies for antiviral therapies have
markedly improved resulting in clinical licensing of direct-acting antivirals, the
development of vaccines has been hampered by the high genetic variability of the
virus as well as by the lack of suitable animal models for proof-of-concept studies.
Nevertheless, there are several promising vaccine candidates in preclinical and
clinical development. After a brief summary of the molecular virology and
immunology relevant to vaccine development, this review explains the model systems
used for preclinical vaccine development, and highlights examples for most recently
developed HCV vaccine candidates.

Lauer, G. M. "Immune responses to hepatitis C virus (HCV) infection and the prospects
for an effective HCV vaccine or immunotherapies.” J Infect Dis 2013 207 Suppl 1: S7-

S12.

Infection with hepatitis C virus (HCV) typically leads to persistent infection, with
>170 million people estimated to be affected worldwide, putting them at risk for
chronic hepatitis, liver cirrhosis, and hepatocellular carcinoma. Importantly, 20%-
30% of individuals are able to control the virus spontaneously, usually within 6
months of exposure. This suggests that HCV vaccines and immunotherapies are a
distinct possibility. We discuss here the role of T cells in controlling HCV, the gaps
in our understanding of protective HCV immunity, and the recent introduction of a
HCV T-cell vaccine into clinical trials.

Houghton, M., J. L. Law and D. L. Tyrrell. "An inactivated hepatitis C virus vaccine on the
horizon?" Gastroenterology 2013 145(2): 285-288.

Law, J. L., C. Chen, J. Wong, D. Hockman, D. M. Santer, S. E. Frey, R. B. Belshe, T. Wakita,
J. Bukh, C. T. Jones, et al. "A hepatitis C virus (HCV) vaccine comprising envelope
glycoproteins gpE1/gpE2 derived from a single isolate elicits broad cross-genotype
neutralizing antibodies in humans." PLoS One 2013 8(3): e59776.

Although a cure for HCV is on the near horizon, emerging drug cocktails will be
expensive, associated with side-effects and resistance making a global vaccine an
urgent priority given the estimated high incidence of infection around the world. Due
to the highly heterogeneous nature of HCV, an effective HCV vaccine which could
elicit broadly cross-neutralizing antibodies has represented a major challenge. In this
study, we tested for the presence of cross-neutralizing antibodies in human volunteers
who were immunized with recombinant glycoproteins gpE1/gpE2 derived from a
single HCV strain (HCV1 of genotype 1a). Cross neutralization was tested in Huh-7.5
human hepatoma cell cultures using infectious recombinant HCV (HCVcc)
expressing structural proteins of heterologous HCV strains from all known major
genotypes, 1-7. Vaccination induced significant neutralizing antibodies against
heterologous HCV genotype 1a virus which represents the most common genotype in
North America. Of the 16 vaccinees tested, 3 were selected on the basis of strong 1a
virus neutralization for testing of broad cross-neutralizing responses. At least 1
vaccinee was shown to elicit broad cross-neutralization against all HCV genotypes.
Although observed in only a minority of vaccinees, our results prove the key concept
that a vaccine derived from a single strain of HCV can elicit broad cross-neutralizing
antibodies against all known major genotypes of HCV and provide considerable

72



encouragement for the further development of a human vaccine against this common,
global pathogen.

Ip, P. P., H. W. Nijman, J. Wilschut and T. Daemen. "Therapeutic vaccination against

chronic hepatitis C virus infection." Antiviral Res 2012 96(1): 36-50.
Approximately 170 million people worldwide are chronic carriers of Hepatitis C virus
(HCV). To date, there is no prophylactic vaccine available against HCV. The
standard-of-care therapy for HCV infection involves a combination of pegylated
interferon-alpha and ribavirin. This therapy, which is commonly associated with side
effects, has a curative rate varying from 43% (HCV genotype 1) to 80% (HCV
genotype 2). In 2011, two direct-acting antiviral agents, telaprevir and boceprevir,
were approved by the US Food and drug Administration and are now being used in
combination with standard-of-care therapy in selected patients infected with HCV
genotype 1. Although both drugs are promising, resulting in a shortening of therapy,
these drugs also induce additional side effects and have reduced efficacy in patients
who did not respond to standard-of-care previously. An alternative approach would
be to treat HCV by stimulating the immune system with a therapeutic vaccine ideally
aimed at (i) the eradication of HCV-infected cells and (ii) neutralization of infectious
HCV particles. The challenge is to develop therapeutic vaccination strategies that are
either at least as effective as antiviral drugs but with lower side effects, or vaccines
that, when combined with antiviral drugs, can circumvent long-term use of these
drugs thereby reducing their side effects. In this review, we summarize and discuss
recent preclinical developments in the area of therapeutic vaccination against chronic
HCYV infection. Although neutralizing antibodies have been described to exert
protective immunity, clinical studies on the induction of neutralizing antibodies in
therapeutic settings are limited. Therefore, we will primarily discuss therapeutic
vaccines which aim to induce effective cellular immune response against HCV.

Vickerman, P., J. Grebely, G. J. Dore, R. Sacks-Davis, K. Page, D. L. Thomas, W. O. Osburn,

A. L. Cox, C. K. Aitken, M. Hickman, et al. "The more you look, the more you find: effects

of hepatitis C virus testing interval on reinfection incidence and clearance and

implications for future vaccine study design." J Infect Dis 2012 205(9): 1342-1350.
INTRODUCTION: Studies have explored whether spontaneous clearance of hepatitis
C virus (HCV) infection decreases the likelihood of reinfection or increases the
probability of clearance. This analysis investigates whether the conflicting findings
from these studies could be due to differences in frequency of HCV RNA testing.
METHODS: A model simulated the dynamics of HCV reinfection and clearance
among a cohort of injection drug users. For different reinfection incidence and
clearance rates, the model evaluated the accuracy of epidemiological studies that used
different HCV testing frequencies. RESULTS: Experimental estimates for the
reinfection incidence and clearance probability will be accurate (<20% error) if the
testing interval is less than the reinfection clearance duration. Otherwise,
experimental estimates can greatly underestimate the real values (</=66% error if
reinfection duration is 1 month and the testing interval is 3 months). Uncertainty in
experimental estimates also increases at lower reinfection incidences, whereas for
lower clearance probabilities the uncertainty in the estimated clearance probability
increases but estimated reinfection incidence decreases. DISCUSSION: Differences
in HCV testing interval could account for most between-study variability in the
estimated probability of clearing reinfections and is likely to have biased reinfection
incidence estimates. Our findings suggest that a high reinfection clearance probability
(>75%) is consistent with data.
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Grebely, J., M. Prins, M. Hellard, A. L. Cox, W. O. Osburn, G. Lauer, K. Page, A. R. Lloyd
and G. J. Dore. "Hepatitis C virus clearance, reinfection, and persistence, with insights
from studies of injecting drug users: towards a vaccine." Lancet Infect Dis 2012 12(5):
408-414.
Hepatitis C virus (HCV) was discovered more than two decades ago, but progress
towards a vaccine has been slow. HCV infection will spontaneously clear in about
25% of people. Studies of spontaneous HCV clearance in chimpanzees and human
beings have identified host and viral factors that could be important in the control of
HCV infection and the design of HCV vaccines. Although data from studies of
chimpanzees suggest that protection against reinfection is possible after spontaneous
clearance, HCV is a human disease. Results from studies of reinfection risk after
spontaneous clearance in injecting drug users are conflicting, but some people seem
to have protection against HCV persistence. To guide future vaccine development, we
assess data from studies of HCV reinfection after spontaneous clearance, discuss
flaws in the methods of previous human studies, and suggest essential components for
future investigations of control of HCV infection.

Park, J. N., B. White, A. Bates, J. Enriquez, L. Liao and L. Maher. "Motivators and barriers

influencing willingness to participate in candidate HCV vaccine trials: perspectives of

people who inject drugs.” Drug Alcohol Depend 2012 123(1-3): 35-40.
BACKGROUND: A safe and efficacious vaccine may be the most efficient and cost-
effective strategy for controlling the hepatitis C virus (HCV) epidemic among people
who inject drugs (PWID) and several candidates are in development. However, little
is known about the factors that influence willingness to participate (WTP) in
candidate HCV vaccine trials among this group. METHODS: HCV seronegative
PWID recruited between 2008 and 2010 as part of a prospective observational cohort
study in Sydney, Australia were asked whether they would be willing to participate in
a future candidate hepatitis C vaccine trial and to provide reasons to explain their
decision. RESULTS: Of 113 participants, 74% indicated WTP, 15% were unwilling
to participate and 11% reported WTP that was contingent on vaccine characteristics
and trial design issues. The most commonly reported motivator for hypothetical trial
participation was altruism, followed by potential health benefits, financial
remuneration, and knowledge gain. Barriers to hypothetical participation included
fears about possible harms to health, such as concerns about vaccine safety, side
effects, and acquiring HCV from the vaccine; other barriers included mistrust of
biomedical research and time constraints. CONCLUSIONS: These results may be
useful in designing strategies to enhance HCV vaccine trial recruitment and retention
and have ethical implications for developing informed consent processes and
standards of care.

Feinstone, S. M., D. J. Hu and M. E. Major. "Prospects for prophylactic and therapeutic

vaccines against hepatitis C virus." Clin Infect Dis 2012 55 Suppl 1: S25-32.
Natural cross-protective immunity is induced after spontaneous clearance of primary
hepatitis C virus (HCV) infection. Although this suggests that effective prophylactic
vaccines against HCV are possible, there are still several areas that require further
study. Current data indicate that, at best, vaccine-induced immunity may not
completely prevent HCV infection but rather prevent persistence of the virus.
However, this may be an acceptable goal, because chronic persistence of the virus is
the main cause of pathogenesis and the development of serious liver conditions.
Therapeutic vaccine development is also highly challenging; however, strategies have
been pursued in combination with current or new treatments in an effort to reduce the
costs and adverse effects associated with antiviral therapy. This review summarizes
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the current state of HCV vaccines and the challenges faced for future development
and clinical trial design.

Lavanchy, D. "Viral hepatitis: global goals for vaccination." J Clin Virol 2012 55(4): 296-

302.
In countries where hepatitis A is highly endemic, exposure to hepatitis A virus (HAV)
is almost universal before the age of 10 years, and large-scale immunization efforts
are not required. In contrast, in areas of intermediate endemicity or in transition from
high to intermediate endemicity, where transmission occurs primarily from person to
person in the general community (often with periodic outbreaks), control of hepatitis
A may be achieved through widespread vaccination programmes. Hepatitis B virus
(HBV) is one of the world's most widespread infectious agents and the cause of
millions of infections each year. Between 500,000 and 700,000 people die each year
from chronic infection-related cirrhosis, hepatocellular carcinoma (HCC) or from
acute hepatitis B. Hepatitis B vaccine provides protection against infection and its
complications including liver cirrhosis and HCC. It is therefore, the first vaccine
against a cancer, the first vaccine protecting from a sexually transmitted infection,
and the first vaccine against a chronic disease ever licensed. Control and significant
reduction in incidence of new HBV infections as well as hepatocellular carcinoma has
repeatedly been reported in countries in East Asia (i.e. Taiwan) and Africa (i.e. The
Gambia). Two experimental vaccines against hepatitis E have been developed; one of
them has been recently licensed but is not yet widely available. Attempts to develop a
hepatitis C vaccine were so far unsuccessful.

Torresi, J., D. Johnson and H. Wedemeyer. "Progress in the development of preventive and

therapeutic vaccines for hepatitis C virus." J Hepatol 2011 54(6): 1273-1285.
Hepatitis C virus (HCV) is a blood borne disease estimated to chronically infect 3%
of the worlds' population causing significant morbidity and mortality. Current
medical therapy is curative in approximately 50% of patients. While recent treatment
advances of genotype 1 infection using directly acting antiviral agents (DAAs) are
encouraging, there is still a need to develop vaccine strategies capable of preventing
infection. Moreover, vaccines may also be used in future in combination with DAAs
enabling interferon-free treatment regimens. Viral and host specific factors contribute
to viral evasion and present important impediments to vaccine development. Both,
innate and adaptive immune responses are of major importance for the control of
HCV infection. However, HCV has evolved ways of evading the host's immune
response in order to establish persistent infection. For example, HCV inhibits
intracellular interferon signalling pathways, impairs the activation of dendritic cells,
CD8(+) and CD4(+) T cell responses, induces a state of T-cell exhaustion and selects
escape variants with mutations CD8(+) T cell epitopes. An effective vaccine will
need to produce strong and broadly cross-reactive CD4(+), CD8(+) T cell and
neutralising antibody (NADb) responses to be successful in preventing or clearing
HCV. Vaccines in clinical trials now include recombinant proteins, synthetic
peptides, virosome based vaccines, tarmogens, modified vaccinia Ankara based
vaccines, and DNA based vaccines. Several preclinical vaccine strategies are also
under development and include recombinant adenoviral vaccines, virus like particles,
and synthetic peptide vaccines. This paper will review the vaccines strategies
employed, their success to date and future directions of vaccine design.

Houghton, M. "Prospects for prophylactic and therapeutic vaccines against the hepatitis
C viruses." Immunol Rev 2011 239(1): 99-108.
Encouraging efficacy data have been obtained in the hepatitis C virus (HCV)
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chimpanzee model using prophylactic vaccines comprising adjuvanted recombinant
envelope gpE1/gpE2 glycoproteins or prime/boost immunization regimens using
defective adenoviruses and plasmid DNA expressing non-structural genes. While
usually not resulting in sterilizing immunity after experimental challenge, the
progression to chronic, persistent infection (which is responsible for HCV-associated
pathogenicity in human) is inhibited. These and other vaccine candidates are in
clinical development for both prophylactic as well as possible therapeutic
applications. Given that other vaccines tested in the chimpanzee model may be
possibly increasing the rate of chronicity, it is very important that this model
continues to be available and used prior to initiation of clinical development. Several
vaccine monotherapy trials in chronically infected HCV patients are resulting in small
declines in viral load, suggesting that in future, combining vaccination with antiviral
drug treatment may be beneficial.

Roohvand, F. and N. Kossari. "Advances in hepatitis C virus vaccines, Part one: Advances

in basic knowledge for hepatitis C virus vaccine design.” Expert Opin Ther Pat 2011

21(12): 1811-1830.
INTRODUCTION: Around 3% of the world population is infected with HCV, with 3
- 4 million newly infected subjects added to this reservoir every year. At least 10% of
these people will develop liver cirrhosis or cancer over time, while no approved
vaccine against HCV infection is available to date. AREAS COVERED: This paper
includes a detailed and correlated patent (selected by HCAPLUS search database) and
literature (searched by PubMed) review on the HCV genome, proteins and key
epitopes (including underestimated HCV proteins, alternate reading frame proteins),
HCV immunology, immunosuppressive mechanisms and protective correlations of
immunity in acute and chronic states of infection (features for prophylactic and
therapeutic HCV vaccine design), recent HCV cell culture systems (HCV/JFH1) and
animal models. In part two of this review, advances in HCV vaccine formulations and
modalities as well as a detailed list of the current trials for HCV vaccine and
discussion of the pros and cones of different strategies will be provided. EXPERT
OPINION: By using the advanced basic knowledge and tools obtained about HCV
vaccinology in recent years and the application of novel formulations and modalities,
at least partially effective vaccines will become available in the near future to prevent
(or treat) the chronic (if not the acute) state of HCV infection. A few of such vaccines
are already in clinical trials.

Sullivan, M. "Moving candidate vaccines into development from research: lessons from

HIV." Immunol Cell Biol 2009 87(5): 366-370.
There is a logarithmic increase in the cost and complexity of the research and
development process when transitioning a promising candidate vaccine from the
laboratory into the clinic. Managing complex development programs involving
people from diverse technical, cultural and geographical backgrounds is a specialised
skill. It is essential that the group is clear on their objectives and how their activities
affect others, that communication is open, inclusive and effective, and that the most
rigorous, scientific approach based on statistical principles in compliance with
regulatory requirements is used. Applying these standards to all vaccine development
programs will filter out inappropriate candidates more readily and enhance the
efficiency of vaccine development. The challenges of developing a new vaccine are
illustrated in human immunodeficiency virus (HIV) vaccinology. Selecting vaccine
candidates for HIV requires the ability to evaluate the large number of potential
antigens in imperfect and non-standardised animal models. Further, using these
models to evaluate questions such as dose scaling to humans, optimal route of
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administration, the use of adjuvants and potential formulation improvements adds
variable to variable, making the interpretation of results particularly challenging. This
may lead to the promotion of a poor candidate or the elimination of a good one. The
absence of precise immunological correlates of protection and the prohibitive cost of
confirmatory clinical trials are further significant barriers. However, there are
practical steps that can be taken to standardise early vaccine evaluation, which would
result in more efficient development of new vaccines for HIV and other disease areas
with similarly challenging development issues (such as hepatitis C virus, influenza,
Mycobacterium tuberculosis and malaria).

PREVENTION

Chen, Y. W.,, C. C. Liu and D. S. Perng. "Perceptions about preventing hepatocellular

carcinoma among patients with chronic hepatitis in Taiwan." World J Gastroenterol 2013

19(22): 3459-3465.
AIM: To measure patient perceptions about preventing hepatocellular carcinoma
(HCC) and to predict the factors that influence patient willingness to receive therapy.
METHODS: A cross-sectional descriptive study was conducted at an outpatient clinic
of a medical institution in southern Taiwan. Four hundred patients with chronic
hepatitis B/C were recruited as participants. Two structured questionnaires based on
the health belief model were utilized in this study, including the scales of perceptions
about preventing HCC and knowledge of hepatitis B/C. RESULTS: The statistical
results demonstrated that the participants' perceived susceptibility (r =-0.22, P <
0.001), benefits (r =-0.11, P = 0.028) and cues to action (r =-0.12, P = 0.014) about
the prevention of HCC was significantly correlated with their age. The participants’
perceptions were also associated with their educational levels, household incomes and
knowledge of hepatitis. Older patients and those with a lower socioeconomic status
tended to have negative perceptions and less knowledge of hepatitis. Multivariate
logistic regression further indicated that the participants' age (B = -0.044, SE = 0.017,
odds ratio = 0.957, P = 0.008, 95%ClI: 0.926-0.989) and perceived barriers (B = -
0.111, SE =0.030, odds ratio = 0.895, P < 0.001, 95%CI: 0.845-0.949) were
correlated with their willingness to receive antiviral therapy. CONCLUSION:
Healthcare professionals should provide appropriate and effective guidance to
increase their patients' awareness and to decrease the perceived barriers for
continuing surveillance and antiviral therapy.

Sacks-Davis, R., D. Horyniak, J. Grebely and M. Hellard. "Behavioural interventions for

preventing hepatitis C infection in people who inject drugs: a global systematic review."

Int J Drug Policy 2012 23(3): 176-184.
BACKGROUND: A systematic review was conducted to determine whether
behavioural interventions are effective in preventing transmission of hepatitis C virus
(HCV) amongst people who inject drugs. METHODS: Medline, EMBASE, the
Cochrane Clinical Trial Database, PSYCHINFO and hand-searching of
bibliographies were used to identify controlled trials of behavioural interventions for
reducing HCV transmission amongst people who inject drugs. Behavioural
interventions were defined as non-pharmacological interventions that aimed to
change individual behaviours without explicitly attempting to change population
norms. RESULTS: Six trials evaluating peer-education training and counselling
interventions were included in the review. There was considerable variation between
trials with respect to intervention duration, control and study population. Trials
evaluated the impact of interventions on HCV incidence (three studies, 1041
participants) and frequency of injecting risk behaviours (six studies, 2472
participants). Amongst the three studies which measured the impact of the
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intervention on HCV incidence, none found a statistically significant difference
between intervention and control groups. Measures of frequency of injecting risk
behaviours varied greatly and could not be pooled. Only two studies (n=418, 854)
showed significantly greater reductions in injecting risk behaviours in the intervention
group compared with the control group. CONCLUSIONS: There was considerable
variation in study design, outcome measures and magnitude, direction and statistical
significance of findings between studies. Nonetheless, it is unlikely that behavioural
interventions can have a considerable effect on HCV transmission. It is likely that
multi-component interventions are required.

Durier, N., C. Nguyen and L. J. White. "Treatment of hepatitis C as prevention: a

modeling case study in Vietnam." PLoS One 2012 7(4): e34548.
BACKGROUND: Treatment of hepatitis C (HCV) is very effective, achieving a cure
in 50-90% of patients. Besides its own good for individuals, this most likely translates
in reduced transmission, but this phenomenon has yet to be fully explored.
METHODS AND FINDINGS: In this mathematical modeling study done in the
context of Vietnam, we estimated the public health benefit that HCV therapy for
injecting drug users (IDUs) may achieve. Treatment coverage of 25, 50 and 75% of
chronically HCV-infected IDUs (4 years into infection) is predicted to reduce the
chronic HCV viremia prevalence respectively by 21, 37 and 50%, 11 years after full
scale up to the intended coverage. At a constant 50% coverage level, earlier
treatment, 3, 2, and 1 year into infection is predicted to reduce the chronic HCV
viremia prevalence by 46, 60 and 85%. In these later 3 scenarios, for every 100
treatment courses provided, a total of respectively 50, 61 and 94 new infections could
be averted. These benefits were projected in the context of current low coverage of
methadone maintenance therapy and needles/syringes exchange programs, and these
services expansion showed complementary preventive benefits to HCV therapy. The
program treatment commitment associated with the various scenarios is deemed
reasonable. Our model projections are robust under adjustment for uncertainty in the
model parameter values. CONCLUSIONS: In this case study in Vietnam, we project
that treatment of HCV for injecting drug users will have a preventative herd effect in
addition to curing patients in need for therapy, achieving a substantial reduction in
HCV transmission and prevalence.

Thomas, D. L. "Highly active anti-hepatitis C therapy: seven lessons from HIV." Antivir
Ther 2012 17(6 Pt B): 1183-1188.
The HCV direct-acting antiviral treatment era is underway. Although there are some
important differences, it is likely that the experience with HCV will be similar in
many respects to what already occurred with HIV. This paper considers seven
important lessons learned with HIV and the degree to which they should be
anticipated with HCV.

Ward, J. W., D. J. Hu, M. J. Alter, F. Kanwal, C. Taylor, J. M. Block, J. B. Caballero, D.

Chase, M. Saly, L. Sandt, et al. "Transforming strategies for the prevention of chronic
HBYV and HCV infections." J Fam Pract 2010 59(4 Suppl): S23-28.
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Session 7: Barriers to hepatitis C Treatment

Presentation Philip Bruggmann Barriers to hepatitis C treatment

Bruggmann, P. "Accessing Hepatitis C patients who are difficult to reach: it is time to
overcome barriers." J Viral Hepat 2012 19(12): 829-835.

With the arrival of simple, efficient and safe interferon-free treatment regimens,
hepatitis C virus (HCV) therapy will have the potential to be successfully used for the
majority of infected patients and prevent the associated morbidity and mortality. With
the current treatment uptake rates, only a very small proportion of HCV-infected
patients are reached. Paradoxically, treatment rates are lowest in the most affected at-
risk group - people who inject drugs (PWID) - which is the major driving force
behind the spread of HCV infection. To conquer the increasing problem of HCV-
related liver disease, many existing but modifiable obstacles, which prevent detection,
assessment and treatment uptake, have to be overcome in this population. This review
article summarizes the existing literature on the most relevant barriers preventing
HCV care and describes measures to overcome these obstacles.

McGowan, C. E. and M. W. Fried. "Barriers to hepatitis C treatment.” Liver Int 2012 32
Suppl 1: 151-156.

Despite the availability of highly effective therapy for hepatitis C virus (HCV)
infection, few patients receive treatment. Barriers arising at multiple levels, from
diagnosis to specialist referral, may impede the delivery of hepatitis C care. At the
patient level, lack of awareness, fear of side effects, poor adherence and comorbid
conditions may prevent treatment. For providers, limited knowledge, lack of
availability and communication difficulties may be problematic. At the government
and payer level, a lack of promotion, surveillance and funding may interfere. Each of
these barriers needs to be addressed if wider implementation of antiviral therapy is to
be achieved.

RELATED Abstracts

Pubmed MEDLINE search on {(Hepaitits C OR Hep C OR HCV) AND (Barriers AND
(Treatment OR Therapy) }in all fields and filters used on this search ‘last 5 year’ and
REVIEW was performed. }. Relevant article were manually selected. The reference were sorted
by publication year and first author

In total 34 were selected:

Fusfeld, L., J. Aggarwal, C. Dougher, M. Vera-Llonch, S. Bubb, M. Donepudi and T. F. Goss.
"Assessment of motivating factors associated with the initiation and completion of
treatment for chronic hepatitis C virus (HCV) infection.” BMC Infect Dis 2013 13(1):
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234.
BACKGROUND: Infection with hepatitis C virus (HCV) is associated with high
morbidity and increased mortality but many patients avoid initiation of treatment or
report challenges with treatment completion. The study objective was to identify
motivators and barriers for treatment initiation and completion in a community
sample of HCV-infected patients in the United States. METHODS: Survey methods
were employed to identify factors reported by patients as important in their decision
to start or complete HCV treatment. Study participants included 120 HCV-infected
individuals: 30 had previously completed treatment with pegylated
interferon/ribavirin (PR), 30 had discontinued PR, 30 were treated with PR at the time
of the survey, and 30 were treatment-naive. Telephone interviews occurred between
May and August of 2011 and employed a standardized guide. Participants assigned
factors a rating from 1 (not at all important) to 5 (extremely important). Trained
researchers coded and analyzed interview transcripts. RESULTS: Of 33 factors,
expected health problems from not treating HCV infection was reported as most
encouraging for treatment initiation and completion, while treatment side effects was
most discouraging. Sixty-nine percent of participants reported that the ability to
obtain information during treatment on the likelihood of treatment success (i.e.,
results of viral load testing) would motivate them to initiate therapy. Median
preferred timing for learning about test results was 5 weeks (range: 1--23 weeks).
CONCLUSION: Understanding challenges and expectations from patients is
important in identifying opportunities for education to optimize patient adherence to
their HCV treatment regimen.

Grebely, J., M. Oser, L. E. Taylor and G. J. Dore. "Breaking down the barriers to hepatitis

C virus (HCV) treatment among individuals with HCV/HIV coinfection: action required

at the system, provider, and patient levels.” J Infect Dis 2013 207 Suppl 1: S19-25.
The majority of hepatitis C virus (HCV) and human immunodeficiency virus (HIV)
coinfection occurs among persons who inject drugs. Rapid improvements in
responses to HCV therapy have been observed, but liver-related morbidity rates
remain high, given notoriously low uptake of HCV treatment. Advances in HCV
therapy will have a limited impact on the burden of HCV-related disease at the
population-level unless barriers to HCV education, screening, evaluation, and
treatment are addressed and treatment uptake increases. This review will outline
barriers to HCV care in HCV/HIV coinfection, with a particular emphasis on persons
who inject drugs, proposing strategies to enhance HCV treatment uptake and
outcomes.

North, C. S., R. Devereaux, D. E. Pollio, B. A. Hong and M. K. Jain. "Patient perspectives

on hepatitis C and its treatment.” Eur J Gastroenterol Hepatol 2013.
OBJECTIVE: Much of the research to date on barriers to treatment for patients with
hepatitis C has approached the problem from either the perspective of the medical
provider or the healthcare system. METHODS: To better understand these barriers
from the patients' perspectives, nine exploratory focus groups of patients with
hepatitis C (N=48) were conducted in 2008 and 2009, using a hybrid qualitative
analysis. RESULTS: Eight content categories emerged. Treatment-related issues,
including barriers to care, were most emphasized, representing nearly one-half of the
entire content. Need for accurate disease-related information was also extensively
discussed. Social factors were important, including considerable focus on stigma.
Participants described coping abilities including faith and perseverance.
CONCLUSION: Areas of concern expressed in these focus groups represent
underexplored areas that may warrant additional attention or areas for intervention
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and investigation, such as exploring differences between perceptions of patients and
providers regarding the hepatitis C treatment process and addressing barriers to care.

van der Meer, A. J., H. Wedemeyer, J. J. Feld, B. E. Hansen, M. P. Manns, S. Zeuzem and H.

L. Janssen. "Is there sufficient evidence to recommend antiviral therapy in hepatitis C?"

J Hepatol 2013.
While patients with chronic hepatitis C virus (HCV) infection are treated in order to
prevent liver-related morbidity and mortality, we rely on sustained virological
response (SVR) as a virological biomarker to evaluate treatment efficacy in both
clinical practice as well as in drug development. However, conclusive evidence for
the clinical benefit of antiviral therapy or validity of SVR as surrogate marker, as
derived from trials randomizing patients to a treatment or control arm, is lacking. In
fact, the Hepatitis C Antiviral Long-term Treatment Against Cirrhosis (HALT-C) trial
recently showed an increased mortality rate among interferon-treated patients
compared to untreated controls. Consequently, the recommendation to treat patients
with chronic HCV infection was challenged. Here, we argue that the possible harmful
effect of long-term low-dose pegylated interferon mono therapy, as was observed in
the HALT-C trial cohort, cannot be extrapolated to potentially curative short-term
treatment regimens. Furthermore, we discuss SVR as a surrogate biomarker, based on
numerous studies which indicated an association between SVR and improvements in
health-related quality of life, hepatic inflammation and fibrosis, and portal pressure as
well as a reduced risk for hepatocellular carcinoma (HCC), liver failure and mortality.

Treloar, C., J. Rance and M. Backmund. "Understanding barriers to hepatitis C virus care

and stigmatization from a social perspective." Clin Infect Dis 2013 57 Suppl 2: S51-55.
A large body of literature emphasizes the relationship between stigma and adverse
health outcomes and health access measures. For people living with hepatitis C virus
(HCV), stigma is a defining feature given the association of HCV with the socially
demonized practice of injection drug use. However, there is little literature that
specifically examines stigma as a barrier to HCV care and treatment. This review
argues that the relationship between the person living with HCV and their health
worker can work to ameliorate the effects of stigma. We draw on an emerging
literature that examines the positive association between a patient's “trust” in their
health worker and outcomes such as increased healthcare utilization and reduced risk
behaviors. We investigate a growing body of health services research that
acknowledges the importance of stigma and demonstrates ways to build positive,
enabling relationships between patient, health worker, and health setting.

McGowan, C. E., A. Monis, B. R. Bacon, J. Mallolas, F. L. Goncales, |. Goulis, F. Poordad,

N. Afdhal, S. Zeuzem, T. Piratvisuth, et al. "A global view of hepatitis C: physician

knowledge, opinions, and perceived barriers to care." Hepatology 2013 57(4): 1325-1332.
Chronic infection with the hepatitis C virus (HCV) is a leading cause of global
morbidity and mortality. Although recent advances in antiviral therapy have led to
significant improvements in treatment response rates, only a minority of infected
patients are treated. Multiple barriers may impede the delivery of HCV therapy. The
aim of this study was to identify perceived barriers to care, knowledge, and opinions
among a global sample of HCV treatment providers. An international,
multidisciplinary survey of HCV treatment providers was conducted. Each physician
responded to a series of 214 questions concerning his or her practice characteristics,
opinions regarding the state of HCV care, knowledge regarding HCV treatment, and
perception of treatment barriers. A total of 697 physicians from 29 countries
completed the survey. Overall, physicians viewed patient-level barriers as most
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significant, including fear of side effects and concerns regarding treatment duration
and cost. There were distinct regional variations, with Central and Eastern European
physicians citing government barriers as most important. In Latin America, the
Middle East, and Africa, payer-level barriers, including lack of treatment coverage,
were prominent. Overall, the perception of barriers was strongly associated with
physician knowledge, experience, and region of origin, with the fewest barriers
reported by Nordic physicians and the most reported by Middle Eastern and African
physicians. Globally, physicians demonstrated deficits in basic treatment principles,
including the role of viral kinetics and the management of treatment nonresponders.
Two thirds of surveyed physicians believed that patients do not have adequate access
to providers in their community. CONCLUSION: Barriers to HCV treatment vary
globally, though patient-level factors are viewed as most significant by treating
physicians. Efforts to improve awareness, education, and specialist availability are
needed.

Jordan, A. E., C. L. Masson, P. Mateu-Gelabert, C. McKnight, N. Pepper, K. Bouche, L.
Guzman, E. Kletter, R. M. Seewald, D. C. Des-Jarlais, et al. "Perceptions of drug users
regarding hepatitis C screening and care: a qualitative study." Harm Reduct J 2013 10:
10.
BACKGROUND: lllicit drug users have a high prevalence of HCV and represent the
majority of newly infected persons in the U.S. Despite the availability of effective
HCV treatment, few drug users have been evaluated or treated for HCV. Racial and
ethnic minorities have a higher incidence and prevalence of HCV and higher HCV-
related mortality. Factors contributing to poor engagement in care are incompletely
understood. METHODS: Fourteen mixed-gender focus groups of either African
American or Latino/a drug users (N = 95) discussed barriers to HCV testing and
treatment. Themes were identified through content analysis of focus group
discussions. RESULTS: Many drug users were tested for HCV in settings where they
were receiving care. Outside of these settings, most were unaware of voluntary test
sites. After testing HCV positive, drug users reported not receiving clear messages
regarding the meaning of a positive HCV test, the impact of HCV infection, or
appropriate next steps including HCV clinical evaluations. Many drug users
perceived treatment as unimportant because they lacked symptoms, healthcare
providers minimized the severity of the diagnosis, or providers did not recommend
treatment. Mistrust of the motivations of healthcare providers was cited as a barrier to
pursuing treatment. Social networks or social interactions were a source of HCV-
related information and were influential in shaping drug users perceptions of
treatment and its utility. CONCLUSION: Drug users perceived a paucity of settings
for self-initiated HCV testing and poor provider-patient communication at test sites
and during medical encounters. Notably, drug users reported having an unclear
understanding about the meaning of a positive HCV test, the health implications of
HCYV infection, the importance of clinical evaluations and monitoring, and of
treatment options for HCV. Efforts to improve the delivery of clinical messages about
HCV infection for drug users at test settings and clinical encounters are needed.

Zickmund, S. L., S. A. Campbell, C. F. Tirado, C. L. Zook and R. M. Weinrieb. "Perceived
barriers to hepatitis C therapy for patients receiving opioid agonist treatment.” J Addict
Med 2012 6(3): 233-239.
OBJECTIVES: To explore attitudes toward hepatitis C antiviral therapy in a real-
world setting, we asked patients in opioid agonist treatment who were offered
antiviral therapy about perceived barriers to initiating therapy. METHODS: We
recruited patients in opioid agonist treatment who had previously been offered cost-
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free hepatitis C antiviral therapy in a clinical trial. We collected demographic and
open-ended interview data. The semistructured interview guide included questions
about attitudes toward hepatitis C therapy and barriers to initiating treatment. Each
interview was audio recorded and transcribed verbatim. We used the qualitative
editing method to analyze the interview transcripts. RESULTS: We enrolled 19
patients who had been approached to initiate hepatitis C therapy in a clinical trial. All
participants were low-income men, with one third self-identifying as racial minorities.
When asked about possible barriers to treatment, multiple problems emerged,
including the fear of treatment side effects, difficulties with health care providers,
limited access to medical care and health information, and misperceptions about
antiviral therapy. CONCLUSIONS: Despite intense educational efforts, concerns
over antiviral therapy, relations with providers, and access to the health care system
remain critical barriers. These factors should be addressed to improve antiviral
therapy rates for patients receiving opioid agonist treatment.

Treloar, C., P. Hull, G. J. Dore and J. Grebely. "Knowledge and barriers associated with

assessment and treatment for hepatitis C virus infection among people who inject

drugs." Drug Alcohol Rev 2012 31(7): 918-924.
INTRODUCTION AND AIMS: Uptake of treatment for hepatitis C virus (HCV)
infection among people who inject drugs is low. Further understanding is required of
the relationship between HCV knowledge and treatment willingness, assessment and
treatment in this population. DESIGN AND METHODS: A cross-sectional self-
administered survey was conducted with clients of four opioid substitution therapy
(OST) clinics and the Medically Supervised Injecting Centre in Sydney, Australia.
RESULTS: Of 132 participants, 85 (64%) self-reported having HCV infection. HCV
knowledge was mixed (mean 6.5, range 0-12) and was relatively lower on items
measuring knowledge of factors impacting HCV-related disease progression. The
likelihood of being in a higher knowledge category was associated with being female
[adjusted odds ratio (AOR) = 3.78, 95% confidence interval (CI) (1.79, 7.98)], higher
formal education [AOR = 3.28, 95% CI (1.57, 6.88)], being on a current OST
program [AOR = 2.61, 95% CI (1.10, 6.19)] and being older [AOR = 1.04, 95% CI
(1.01, 1.09)]. Participants receiving OST were more likely to report higher
willingness to have HCV treatment [OR = 4.45, 95% CI (2.23, 8.17)]. Having been
assessed for HCV treatment was associated with younger age [AOR = 0.93; Cl 95%
(0.88, 1.00)] and higher formal education [AOR = 7.81; 95% CI (1.62, 37.71)].
DISCUSSION AND CONCLUSIONS: Overall, knowledge scores were mid-range.
Knowledge of modifiable factors influencing HCV-related liver disease progression
was particularly low indicating the need for ongoing education. Education should also
be targeted at older people and those not on OST, and be inclusive of those with
lower literacy levels.

Ford, N., K. Singh, G. S. Cooke, E. J. Mills, T. von Schoen-Angerer, A. Kamarulzaman and

P. du Cros. "Expanding access to treatment for hepatitis C in resource-limited settings:

lessons from HIV/AIDS." Clin Infect Dis 2012 54(10): 1465-1472.
The need to improve access to care and treatment for chronic hepatitis C virus (HCV)
infection in resource-limited settings is receiving increasing attention. Key priorities
for scaling up HCV treatment and care include reducing the cost of current and future
treatment; simplifying the package of care; identifying opportunities to shift specific
tasks to nonspecialists to overcome human resource constraints; service integration
with human immunodeficiency virus (HIV) clinics, prison health services, and needle
syringe and oral substitution therapy programs; improving surveillance, monitoring,
and research; encouraging patient and community engagement; focusing specifically
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on the needs of vulnerable groups; and increasing financial and political commitment.
Many of these obstacles have been addressed in rolling out treatment for human
immunodeficiency virus during the last decade, and a number of lessons can be drawn
to help improve access to HCV care.

Guirgis, M., F. Nusair, Y. M. Bu, K. Yan and A. T. Zekry. "Barriers faced by migrants in

accessing healthcare for viral hepatitis infection.” Intern Med J 2012 42(5): 491-496.
BACKGROUND: The morbidity and mortality of hepatitis B virus- and hepatitis C
virus-related complications are disproportionately higher in the culturally and
linguistically diverse population (CALD) when compared with Australian-born
individuals. AIM: This project aims to elucidate the barriers faced by the CALD
population in accessing viral hepatitis management. METHOD: CALD outpatients
attending a viral hepatitis clinic in a tertiary teaching hospital were invited to
participate in interviews. Questions pertained to: reason for screening for viral
hepatitis, barriers to healthcare, perceived community view of viral hepatitis, main
source of information of viral hepatitis and suggestions to engage members of CALD
to seek healthcare. RESULTS: The total number of participants was 60. The two
major countries of birth included China (40%) and Egypt (17%). In 40% of the
cohort, viral hepatitis was identified through screening programmes. Importantly,
37% were diagnosed as a result of complications of hepatitis infection, presenting late
in the stage of disease. Forty-five per cent of participants perceived language to be a
chief barrier. twenty-two per cent reported cultural barriers to accessing healthcare.
Of these, 53% reported fear of discrimination/stigma. The lack of knowledge of
available treatments/options was stated as a major obstacle in 40%. The two
prevailing recommendations were greater education and awareness (85%) and
changes in the health system itself (11%). CONCLUSION: Substantial hurdles
identified by participants include cultural differences, language difficulties, cultural
beliefs, stigma and misinformation. These data demonstrate the need for the greater
dissemination of information in culturally and linguistically appropriate mediums to
raise awareness about viral hepatitis, pathogenesis and available treatments.

Clark, P. J. and A. J. Muir. "Overcoming barriers to care for hepatitis C." N Engl J Med
2012 366(26): 2436-2438.

Soriano, V., E. Vispo, E. Poveda, P. Labarga and P. Barreiro. "Treatment failure with new

hepatitis C drugs.” Expert Opin Pharmacother 2012 13(3): 313-323.
INTRODUCTION: The combination of pegylated interferon-alpha plus ribavirin
(peglFNalpha-RBV) has been the only therapeutic option for patients with chronic
hepatitis C virus (HCV) infection during the last decade. Unfortunately, it provides
cure to less than a half of individuals infected with HCV genotype 1, which is by far
the most prevalent worldwide. The recent introduction of new direct-acting antivirals
(DAA) has revolutionized the hepatitis C field. The addition of any of the two
recently approved HCV protease inhibitors, boceprevir or telaprevir, to peglFNalpha-
RBYV results in the cure for two-thirds of HCV genotype 1, interferon-naive patients.
AREAS COVERED: This paper reviews new antivirals for hepatitis C and HCV
treatment failures, along with HCV drug resistance and rescue therapies. EXPERT
OPINION: The application of early stopping rules may reduce the enrichment of
drug-resistant viruses in patients failing first-generation HCV protease inhibitors,
potentially allowing more chances of response to rescue interventions with other
compounds within the same class in the near future. On the other hand, the advent of
DAA belonging to distinct drug families may provide further opportunities for
clearing definitively HCV in patients currently failing first-generation HCV protease
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inhibitors. Thus, hepatitis C has entered a new era that hopefully will end with its
eradication. In the meantime, a wise use of DAA is warranted, including adequate
selection of candidates for therapy, close monitoring of drug adherence, proper
management of side effects and early application of stopping rules.

Clark, B. T., G. Garcia-Tsao and L. Fraenkel. "Patterns and predictors of treatment

initiation and completion in patients with chronic hepatitis C virus infection." Patient

Prefer Adherence 2012 6: 285-295.
OBJECTIVES: Guidelines for hepatitis C (HCV) strongly recommend antiviral
treatment for patients with more severe liver disease given their increased risk of
developing cirrhosis and other liver-related complications. Despite the proven
benefits of therapy, 70%-88% of patients chronically infected with HCV do not
undergo treatment. The goal of this paper is to describe patterns of treatment initiation
among patients with both mild and severe disease and to assess the factors that are
associated with treatment initiation and completion. METHODS: Subjects completed
previously validated questionnaires to ascertain sociodemographic characteristics,
choice predisposition, and clinical characteristics prior to meeting with the
hepatologist to discuss treatment initiation and were followed for 12 months. We
examined the association between patient characteristics and treatment patterns
controlling for liver disease severity. RESULTS: Of the 148 eligible subjects entered
into our study, 55 (37%) initiated treatment during the 12-month follow-up period. Of
the 86 subjects with severe liver disease, 43 (50%) initiated treatment. Financial
barriers and geographic access to care were the most common reasons for treatment
deferral. Of the 55 patients initiating treatment, 24 (44%) discontinued treatment,
with intolerance of side effects being the most common reason for discontinuation.
After adjusting for liver disease severity, patient choice predisposition (prior to
discussion with their provider) was strongly associated with initiation of treatment,
while sociodemographic characteristics were not. CONCLUSION: Treatment
initiation did align with current recommendations (patients with severe disease were
more likely to initiate treatment), however, rates of treatment initiation and
completion were low. Patient choice predisposition is the strongest predictor of
treatment initiation, independent of disease severity. Improving individualized
treatment outcomes for patients with chronic HCV requires efforts at identifying
patients' choice predisposition, and improving access for those wishing to initiate
therapy.

Russ, L. W., A. C. Meyer, L. M. Takahashi, S. Ou, J. Tran, P. Cruz, M. Magalong and J.
Candelario. "Examining barriers to care: provider and client perspectives on the
stigmatization of HIV-positive Asian Americans with and without viral hepatitis co-
infection." AIDS Care 2012 24(10): 1302-1307.
Between 1999 and 2003, Asian Americans and Pacific Islanders (APIs) in the US
experienced more rapid growth in the number of AIDS cases than any other racial or
ethnic group. In addition, the prevalence of HBV and HIV co-infection is estimated to
be significantly higher among APIs in the US than in other racial/ethnic groups. High
rates of HIV and hepatitis B or C (HBV and/or HCV) co-infection, in concert with
language and cultural barriers, create significant challenges to effective coordination
of treatment. The purpose of this study is to identify barriers to care and treatment in
APIs with HIV with and without hepatitis co-infection. Specifically, we analyze
results from semi-structured interviews with health care providers (N=23) and Asian
Americans who are HIV and hepatitis (HBV and/or HCV) co-infected (N =17) in
order to clarify how stigma in particular may impede/limit access to coordinated
health care provision. Providers and clients recognize the need for integrated,
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culturally and linguistically appropriate access to care while simultaneously
acknowledging that stigma is a severe barrier to access to care. This article sheds light
on the complexities of the stigma experienced by HIV and hepatitis co-infected Asian
Americans and suggests a need for further research and renewed efforts by caregivers
to reduce stigma in these communities.

Osilla, K. C., G. Wagner, J. Garnett, B. Ghosh-Dastidar, M. Witt, L. Bhatti and M. B. Goetz.

"Patient and provider characteristics associated with the decision of HIV coinfected

patients to start hepatitis C treatment.” AIDS Patient Care STDS 2011 25(9): 533-538.
Hepatitis C (HCV) and HIV coinfection is common and liver disease is a leading
cause of morbidity and mortality among coinfected patients. Despite advances in
HCV treatment, few HIV coinfected patients actually initiate treatment. We examined
patient and provider characteristics associated with a patient's decision to accept or
refuse HCV treatment once offered. We conducted patient chart abstraction and
surveys with 127 HIV coinfected patients who were offered HCV treatment by their
provider and surveys of their HCV care providers at three HIV clinics. Participants
were mostly male (87%), minority (66%), and had a history of injection drug use
(60%). Most had been diagnosed with HIV for several years (X=13.7 years) and
reported HIV transmission through unprotected sex (47%). Of the 127 patients, 79
accepted treatment. In multivariate analysis, patients who had a CD4 greater than 200
cellss/mm(3) and a provider with more confidence about HCV treatment were more
likely to accept the recommendation to start treatment; younger age was marginally
associated with treatment acceptance. In bivariate analysis, added correlates of
treatment acceptance included male gender, no recent drug use, and several provider
attitudes regarding treatment and philosophy about determination of patient treatment
readiness. Patient and provider characteristics are important when understanding a
patient's decision to start or defer HCV treatment. Further research is needed to better
understand barriers to treatment uptake as new and more effective HCV treatments
will soon be available.

Myles, A., G. J. Mugford, J. Zhao, M. Krahn and P. P. Wang. "Physicians" attitudes and

practice toward treating injection drug users with hepatitis C: results from a national

specialist survey in Canada." Can J Gastroenterol 2011 25(3): 135-139.
BACKGROUND: In Canada, more than 70% of new cases of hepatitis C virus
(HCV) infection per year involve injection drug users (IDUs) and, currently, there is
no consensus on how to offer them medical care. OBJECTIVE: To examine the
characteristics of Canadian specialist physicians and their likelihood to provide
treatment to HCV patients who are IDUs. METHODS: A nationwide, cross-sectional
study was conducted in the specialty areas of hepatology, gastroenterology and
infectious diseases to examine HCV services. The questionnaire requested
information regarding basic demographics, referral pathways and opinions (yesno),
and examined how a physician's treatment regimen is influenced by factors such as
treatment eligibility, HCV care management and barriers to providing quality service.
RESULTS: Despite the fact that the majority of prevalent and incident cases of HCV
are associated with injection drug use, very few specialist physicians actually provide
the necessary therapy to this population. Only 19 (19.79%) comprehensive service
providers were likely to provide treatment to a current IDU who uses a needle
exchange on a regular basis. The majority of comprehensive service providers (n=86
[89.58%]) were likely to provide treatment to a former IDU who was stable on
substitution therapy. On bivariate analysis, factors associated with the likelihood to
provide treatment to current IDUs included physicians' type, ie, infectious disease
specialists compared with noninfectious specialists (OR 3.27 [95% CI 1.11 to 9.63]),
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and the size of the community where they practice (OR 4.16 [95% CI 1.36 to 12.71]
[population 500,000 or greater versus less than 500,000]). Results of the multivariate
logistic regression analysis were largely consistent with the results observed in the
bivariate analyses. After controlling for other confounding variables, only community
size was significantly associated with providing treatment to current IDUs (OR 3.89
[95% CI 1.06 to 14.26] [population 500,000 or greater versus less than 500,000]).
CONCLUSION: The present study highlighted the reluctance of specialists to provide
treatment to current IDUs infected with HCV. Providing treatment services for HCV-
infected substance abusers is challenging and there are many treatment barriers.
However, effective delivery of treatment to this population will help to limit the
spread of HCV. The present study clearly identified a need for improved HCV
treatment accessibility for IDUs.

Overbeck, K., P. Bruggmann and B. Helbling. "Chronic Hepatitis C virus infection in

Swiss primary care practices: low case loads-high barriers to treatment?" Eur J Gen

Pract 2011 17(2): 103-108.
BACKGROUND: The primary care physician (PCP) diagnoses chronic Hepatitis C
virus (HCV) infection in most patients. He serves as gatekeeper and plays a key role
in counselling and treatment guidance. OBJECTIVES: To calculate the approximate
HCV caseload per practice and characterize PCPs management of the disease; in
particular, to determine antiviral treatment rates and reasons for PCPs for withholding
treatment. The ultimate objective was to identify potentially modifiable barriers to
treatment. METHODS: A confidential self-administered questionnaire centred on the
above-mentioned questions was distributed to 2371 Swiss primary care physicians.
All respondents of the main questionnaire received an additional small questionnaire
focussed on the initial disease workup. Descriptive statistics were used to describe
questionnaire responses and PCP demographics. RESULTS: The response rate was
53.1%. Of all participating PCPs (n = 1084), 86.2% reported having patients with
chronic HCV, with an average number of 4 patients per practice; 18.6% (n = 142) of
PCPs did not monitor their chronic HCV patients. Two-thirds (66.8%) of the sample
chronic HCV patient population (n = 4626) never received antiviral therapy. The
main reasons given by PCPs for withholding treatment were HCV-specialist advice,
patient preference, normal liver enzymes and patient related factors like substance
abuse or psychiatric co morbidity. CONCLUSIONS: Most PCPs follow patients with
chronic hepatitis C, but practice caseloads are low, which may account for insecurity
in managing this complex disease.

Higgs, P., R. Sacks-Davis, J. Gold and M. Hellard. "Barriers to receiving hepatitis C

treatment for people who inject drugs: Myths and evidence." Hepat Mon 2011 11(7):

513-518.
BACKGROUND: Alcohol consumption, current injecting drug use, and pre-existing
mental illness have been identified as 3 of the main reasons for excluding patients
from treatment for hepatitis C. OBJECTIVES: We reviewed the literature to obtain an
evidence base for these common exclusion criteria. MATERIALS AND METHODS:
We reviewed original research and meta-analyses investigating the effects of alcohol
consumption, current injecting drug use, and pre-existing mental illness. RESULTS:
We identified 66 study reports relevant to the review, but found only limited evidence
to support withholding of treatment on the basis of the 3 previously mentioned
exclusion criteria. CONCLUSIONS: Currently, there is a lack of evidence for many
of the barriers faced by patients in availing treatment for hepatitis C. Adherence to
treat routine was found to be a better predictor of sustained virological response than
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injecting drug or alcohol consumption during treatment period or the presence of a
pre-existing mental disorder. Although several challenges remain, we need to ensure
that treatment decisions are based on the best available evidence and the treatment is
performed appropriately on a case-by-case basis.

Malta, M., S. Cavalcanti, L. Gliksman, E. Adlaf, A. Hacker Mde, N. Bertoni, E. Massard and
F. I. Bastos. "Behavior and major barriers faced by non-injectable drug users with
HBV/HCV seeking treatment for hepatitis and drug addiction in Rio de Janeiro, Brazil."
Cien Saude Colet 2011 16(12): 4777-4786.
Drug users (DU) are a marginalized group and at risk for viral hepatitis, who seldom
access health services. A cross-sectional survey was conducted with 111 DU with
chronic HBV/HCV and 15 in-depth interviews with health
professionals/policymakers in Rio de Janeiro, Brazil. Most interviewees were male,
non-white, with a low educational background, unemployed and/or living on less than
$245 a month (minimun wage). In the last 6 months, 61.8% of interviewees snorted
cocaine, 64.7% at least once a week. Half of the interviewees had a stable partner and
38.3% of those with occasional partners never/almost never using condoms.
Addiction treatment seeking was found to be associated with: being white (OR:5.5),
high-school degree (OR:8.7), and employment (OR:5.7). Hepatitis treatment seeking
was high (80.9%), and access to low-threshold, user-friendly health services was key
for treatment seeking behaviors (OR:3.6). Missed opportunities for hepatitis treatment
seem to be associated with structural (uneven political/financial support to hepatitis
programs) and patient-related barriers (severe addiction and non-adherence). Those
most in need were less likely to access treatment, calling for renewed strategies, in
order to curb hepatitis among impoverished drug users and their sexual partners.

Bini, E. J., S. Kritz, L. S. Brown, Jr., J. Robinson, D. Alderson and J. Rotrosen. "Barriers to
providing health services for HIV/AIDS, hepatitis C virus infection and sexually
transmitted infections in substance abuse treatment programs in the United States.” J
Addict Dis 2011 30(2): 98-109.
We sought to identify barriers to offering services for HIV/AIDS, hepatitis C virus,
and sexually transmitted infections in substance abuse treatment programs. We
surveyed treatment program administrators and clinicians within the National Drug
Abuse Treatment Clinical Trials Network to evaluate the availability of medical and
non-medical services for patients with or at risk for acquiring these infections. A
substantial proportion of programs do not offer services (particularly medical
services) for these infections. The most commonly cited barriers were funding, health
insurance benefits, patient acceptance, and staff training. The findings highlight a
missed opportunity to positively impact these infectious disease epidemics.

Grebely, J., J. Bryant, P. Hull, M. Hopwood, Y. Lavis, G. J. Dore and C. Treloar. "Factors

associated with specialist assessment and treatment for hepatitis C virus infection in

New South Wales, Australia." J Viral Hepat 2011 18(4): e104-116.
Assessment and treatment for hepatitis C virus (HCV) in the community remains low.
We evaluated factors associated with HCV specialist assessment and treatment in a
cross-sectional study to evaluate treatment considerations in a sample of 634
participants with self-reported HCV infection in New South Wales, Australia.
Participants having received HCV specialist assessment (n = 294, 46%) were more
likely to be have been older (vs <35 years; 35-44 OR 1.64, P =0.117; 45-54 OR 2.00,
P =0.024; >/=55 OR 5.43, P = 0.002), have greater social support (vs low; medium
OR 3.07, P = 0.004; high OR 4.31, P <0.001), HCV-related/attributed symptoms (vs
none; 1-10 OR 3.89, P = 0.032; 10-21 OR 5.01, P = 0.010), a diagnosis of cirrhosis
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(OR 2.40, P =0.030), have asked for treatment information (OR 1.91, P = 0.020),
have greater HCV knowledge (OR 2.49, P = 0.001), have been told by a doctor to go
onto treatment (OR 3.00, P < 0.001), and less likely to be receiving opiate substitution
therapy (OR 0.10, P < 0.001) and never to have seen a general practitioner (OR 0.24,
P < 0.001). Participants having received HCV treatment (n = 154, 24%) were more
likely to have greater fibrosis (vs no biopsy; none/minimal OR 3.45, P = 0.001,
moderate OR 11.47, P < 0.001; severe, OR 19.51, P < 0.001), greater HCV
knowledge (OR 2.57; P = 0.004), know someone who has died from HCV (OR 2.57,
P =0.004), been told by a doctor to go onto treatment (OR 3.49, P < 0.001), were less
likely to have been female (OR 0.39, P = 0.002), have recently injected (OR 0.42, P =
0.002) and be receiving opiate substitution therapy (OR 0.22, P < 0.001). These data
identify modifiable patient-, provider- and systems-level barriers associated with
HCV assessment and treatment in the community that could be addressed by targeted
interventions.

Lu, H. C., K. C. Huang and C. J. Chu. "Influencing factors of healthcare-seeking behaviors

in Taiwanese patients with hepatitis C." Gastroenterol Nurs 2010 33(6): 414-420.
The purpose of this study was to determine factors that influence the frequency of
hospital clinic visits for hepatitis C patients in Taiwan and identify data related to
healthcare-seeking behaviors of patients by using a developed questionnaire based on
the Health Belief Model. Consistent clinic visits for follow-up and treatment are
required of the hepatitis C patient to be compliant with therapy guidelines. Recent
studies targeted only Western communities in which hepatitis C is nonepidemic,
unlike hepatitis C virus-endemic regions of Taiwan where patients may exhibit 10-20
times higher seroprevalence. Influences on hospital clinic visit attendance were
identified as educational level, income, and aspartate aminotransferase level at
diagnosis. Perceived benefits from and barriers to action were similar among the 390
evaluable subjects at various frequencies of hospital clinic visits (both p > .05);
however, subjects who visited the hospital clinic between 1 and 6 months exhibited
significantly higher scores of perceived susceptibility to disease and severity of
disease than those who visited the hospital clinic at 7-9 months or less often (all p </=
.001). Findings lay the foundation for future studies to address strategies to increase
compliance with treatment regimens for Taiwanese patients with hepatitis C.

Evon, D. M., K. M. Simpson, D. Esserman, A. Verma, S. Smith and M. W. Fried. "Barriers

to accessing care in patients with chronic hepatitis C: the impact of depression.” Aliment

Pharmacol Ther 2010 32(9): 1163-1173.
BACKGROUND: Patients with hepatitis C viral (HCV) may perceive barriers to
accessing speciality care for HCV, and these barriers may be related to depressive
symptoms. AIM: To evaluate the relationship between barriers to care, demographics,
and depressive symptoms. METHODS: A cross-sectional analysis of 126 patients
referred for HCV at two speciality HCV clinics. Barriers to care, depressive
symptoms and sociodemographics were measured using standardized instruments. A
retrospective chart review was conducted to collect clinical outcome data. RESULTS:
Depressive symptoms were reported in 26%. Common barriers included lack of
personal financial resources; lack of HCV knowledge in the community; lack of
professionals competent in HCV care; stigmatization of HCV; and long distances to
clinics offering care. After we controlled for sociodemographics, depression
accounted for an additional 7-18% of variability in all barriers (all p values <0.01).
Lower depression, marital and employment status were associated with subsequent
receipt of HCV treatment in 38% (45/120) of patients; perceived barriers were not.
CONCLUSIONS: Depression is independently associated with perceived barriers to
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care. Higher depressive scores, but not perceived barriers, were associated with
nontreatment. Healthcare providers who diagnose HCV need to be cognizant of
numerous perceived barriers to accessing HCV care, and the impact that depression
may have on these perceptions and receipt of treatment.

Mendes-Correa, M. C., L. G. Martins, S. Tenore, O. H. Leite, A. G. Leite, A. J. Cavalcante,

M. Shimose, M. H. Silva and D. E. Uip. "Barriers to treatment of hepatitis C in HIV/IHCV

coinfected adults in Brazil." Braz J Infect Dis 2010 14(3): 237-241.
The objective of this study was to assess the prevalence of barriers to interferon
treatment in a population of HIV/HCV coinfected patients. A cross-sectional study
was conducted at two AIDS Outpatient Clinics in Brazil. The study included all HIV
infected patients followed at these institutions from January 2005 to November 2007.
Medical records of 2,024 HIV-infected patients were evaluated. The prevalence of
anti-HCV positive patients among them was 16.7%. Medical records of HCV/HIV
coinfected patients were analyzed. 189 patients with the following characteristics
were included in our study: mean age 43 years; male gender 65%; former IDUs
(52%); HCV genotype 1 (66.4%); HCV genotype 3 (30.5%); median CD4+ T cell
count was 340 cells/mm(3). Among 189 patients included in the analyses, only 75
(39.6%) were considered eligible for HCV treatment. The most frequent reasons for
non-treatment were: non-compliance during clinical follow-up (31.4%), advanced
HIV disease (21.9%), excessive alcohol consumption or active drug use (18.7%), and
psychiatric disorders (10.1%). CONCLUSIONS: In Brazil, as in elsewhere, more than
half of HIV/HCV coinfected patients (60.4%) have been considered not candidates to
received anti-HCV treatment. The main reasons may be deemed questionable: non-
adherence, drug abuse, and psychiatric disease. Our results highlight the importance
of multidisciplinary teams to optimize the access of coinfected patients to HCV
treatment.

Brennan, C. S. "Overcoming barriers to new treatment options for hepatitis C." Nurse
Pract 2010 35(7): 20-29; quiz 29-30.

Volk, M. L. "Antiviral therapy for hepatitis C: why are so few patients being treated?" J

Antimicrob Chemother 2010 65(7): 1327-1329.
Despite the long-term morbidity associated with hepatitis C and the availability of
effective treatment, fewer than a quarter of infected individuals are treated with
antiviral therapy. While this is partly related to inherent limitations of currently
available medications and the underlying patient population, numerous health system
barriers also exist. Fewer than half of chronic hepatitis C infections are diagnosed,
relatively few are referred for treatment, and misperceptions about the disease and its
treatment abound amongst patients and physicians alike. This article will discuss
patient and physician factors that contribute to the undertreatment of chronic hepatitis
C.

Gazdag, G., G. Horvath, O. Szabo and G. S. Ungvari. "Barriers to antiviral treatment in

hepatitis C infected intravenous drug users." Neuropsychopharmacol Hung 2010 12(4):

459-462.
BACKGROUND: Nowadays intravenous drug use is the main source of hepatitis C
transmission, but only a small proportion of those who acquired infection via
intravenous drug use receive antiviral treatment. AIM: to assess the barriers of access
to antiviral treatment of infected intravenous drug users. METHODS: A retrospective
chart review was carried out in a hepatology outpatient clinic including all hepatitis C
infected intravenous drug users in a 3-year period. RESULTS: Only one-third of the
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infected former intravenous drug users received antiviral treatment. The main barrier
to antiviral treatment was the lack of abstinence. Former intravenous drug users in
prison or in long-term drug rehabilitation institutes were more likely to enter antiviral
treatment. CONCLUSIONS: The low proportion of patients entering antiviral
treatment calls the attention to further improving the pretreatment management of this
patient population. Special attention should be paid to the maintenance of abstinence.

Swan, D., J. Long, O. Carr, J. Flanagan, H. Irish, S. Keating, M. Keaveney, J. Lambert, P. A.
McCormick, S. McKiernan, et al. "Barriers to and facilitators of hepatitis C testing,
management, and treatment among current and former injecting drug users: a
qualitative exploration." AIDS Patient Care STDS 2010 24(12): 753-762.
Hepatitis C (HCV) infection is common among injecting drug users (IDUs), yet
accessing of HCV care, particularly HCV treatment, is suboptimal. There has been
little in-depth study of IDUs experiences of what enables or prevents them engaging
at every level of HCV care, including testing, follow-up, management and treatment
processes. This qualitative study aimed to explore these issues with current and
former IDUs in the greater Dublin area, Ireland. From September 2007 to September
2008 in-depth interviews were conducted with 36 service-users across a range of
primary and secondary care services, including: two addiction clinics, a general
practice, a community drop-in center, two hepatology clinics, and an infectious
diseases clinic. Interviews were analyzed using a grounded theory approach. Barriers
to HCV care included perceptions of HCV infection as relatively benign, fear of
investigations and treatment, and feeling well. Perceptions were shaped by the
discourse about HCV and "horror stories"” about the liver biopsy and treatment within
their peer networks. Difficulties accessing HCV care included limited knowledge of
testing sites, not being referred for specialist investigations and ineligibility for
treatment. Employment, education, and addiction were priorities that competed with
HCYV care. Relationships with health care providers influenced engagement with care:
Trust in providers, concern for the service-user, and continuity of care fostered
engagement. Education on HCV infection, investigations, and treatment altered
perceptions. Becoming symptomatic, responsibilities for children, and wanting to
move on from drug use motivated HCV treatment. In conclusion, IDUs face multiple
barriers to HCV care. A range of facilitators were identified that could inform future
interventions.

Treloar, C., J. Newland, J. Rance and M. Hopwood. "Uptake and delivery of hepatitis C

treatment in opiate substitution treatment: perceptions of clients and health

professionals." J Viral Hepat 2010 17(12): 839-844.
Uptake of treatment for hepatitis C virus (HCV) infection is very low particularly
among people who have injected drugs. Opiate substitution treatment (OST)
programs, with a high prevalence of people living with HCV, have been a site of
growing interest in the delivery of hepatitis C treatment. There has been no
exploration of OST clients' and health professionals’ perceptions of the barriers and
facilitators to uptake and delivery of HCV treatment in OST clinics from personal and
organizational perspectives. This qualitative study involved interviews with 27 OST
clients in New South Wales and a focus group and interviews with 22 Australian OST
health professionals. Clients and health professionals viewed hepatitis C treatment in
OST as a 'one-stop-shop' model which could increase access to and uptake of
treatment and build on existing relationships of trust between OST client and health
professional. Elements of the organizational culture were also noted as barriers to
HCV treatment delivery including concerns about confidentiality, lack of discussion
of HCV treatment and that HCV treatment was not perceived by clinicians as a
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legitimate activity of OST clinics. OST client participants also reported a number of
personal barriers to engaging with HCV treatment including family responsibilities
(and concerns about treatment side effects), unstable housing, comorbidities and
perceptions of the unsatisfactory level of treatment efficacy. These findings
emphasize the need for future research and delivery of services which addresses the
complexity of care and treatment for people in marginalized social circumstances.

Yan, K. K., G. L. Wong, V. W. Wong and H. L. Chan. "Rate and factors affecting

treatment uptake of patients with chronic hepatitis C in a tertiary referral hospital.” Dig

Dis Sci 2010 55(12): 3541-3547.
BACKGROUND: Contraindications to interferon and ribavirin for treatment of
chronic hepatitis C (CHC) are well recognized, and previous data indicated the
consequent suboptimal treatment uptake. AIM: To evaluate the treatment rate of CHC
patients in a tertiary referral center in Hong Kong, and to examine the reasons for
non-treatment. METHODS: A retrospective review of all referred CHC patients to the
outpatient clinic was conducted. Treatment uptake rate was evaluated and patients'
sociodemographic, biochemical, and histological data were examined to identify
reasons for treatment decision. RESULTS: CHC patients (303) were assessed for
antiviral therapy from 2000 to 2009. Of the patients, 138 (45.5%) did not receive
antiviral therapy. Reasons for non-treatment were as follows: 31.9% declined
treatment, 18.8% had decompensated cirrhosis, 12.3% were considered too elderly,
17.4% had too mild liver disease, 7.2% had psychiatric history, 7.2% had significant
comorbidities, and 2.9% had ongoing alcohol or substance abuse. Independent factors
associated with non-treatment were older age (adjusted odds ratio [aOR] 1.05, 95%
confidence interval [CI] 1.03-1.08, p < 0.001), significant comorbidities (aOR 2.53,
95% CI 1.34-4.78, p = 0.004), psychiatric history (aOR 6.04, 95% CI 2.14-17.02, p <
0.001), mild liver disease (aOR 7.72, 95% CI 3.86-15.44, p < 0.001) and
decompensated cirrhosis (aOR 9.42, 95% CI 2.57-34.50, p < 0.001).
CONCLUSIONS: Current treatment uptake for CHC patients was suboptimal, as a
large proportion of patients were either reluctant for treatment or not suitable for the
current antiviral therapy. Multidisciplinary interventions are needed in the short term
while alternative antiviral therapy is desired in the long term to overcome barriers to
treatment.

Giordano, C., E. F. Druyts, G. Garber and C. Cooper. "Evaluation of immigration status,

race and language barriers on chronic hepatitis C virus infection management and

treatment outcomes."” Eur J Gastroenterol Hepatol 2009 21(9): 963-968.
OBJECTIVE: Hepatitis C virus (HCV) prevalence in certain Canadian immigrant
populations is higher than that of the overall population. Disparities in care related to
immigration status as well as to race and language are well recognized. Identifying
and understanding these disparities is vital to the provision of optimal and inclusive
HCV care. METHODS AND MATERIALS: HCV RNA-positive patients assessed at
The Ottawa Hospital Viral Hepatitis Clinic between June 2000 and June 2007 were
identified using a clinical database. As measures of access to care, liver biopsy rates,
treatment initiation rates, supportive care provision (i.e. erythropoietin for treatment-
related anemia) and sustained virological response (SVR) rates were assessed as a
function of immigration status, race and spoken language. RESULTS: Nine hundred
and ten patients were evaluated, of which 20% were immigrants. Biopsy rates (54 vs.
51%), HCV treatment initiation (37 vs. 38%), erythropoietin prescription (13 vs.
18%) and SVR rates (52 vs. 51%) did not differ between immigrants and Canadian-
born individuals. Spoken language and race did not influence access to treatment.
SVR was predicted by genotype, HIV status and race. CONCLUSION: In the context

92




of a multidisciplinary, multilingual universal health care system, by studying the
influence of barriers to HCV investigation and successful therapy can be abrogated.

Wagner, G., G. Ryan, K. C. Osilla, L. Bhatti, M. Goetz and M. Witt. "Treat early or wait

and monitor? A qualitative analysis of provider hepatitis C virus treatment decision-

making in the context of HIV coinfection.” AIDS Patient Care STDS 2009 23(9): 715-725.
Liver disease is a leading cause of death among patients with HIV coinfected with
hepatitis C (HCV); yet, studies show that less than 10% receive HCV treatment, in
part because of limited treatment response, high treatment toxicity, and psychosocial
barriers to treatment readiness. Using a process model framework, we sought to
explore the factors and processes by which providers make HCV treatment decisions
for HIV-coinfected patients. We conducted 22 semistructured interviews with
primary care providers and support staff at three HIV clinics in Los Angeles,
California, in which rates of HCV treatment uptake varied from 10% to 38%.
Providers agreed that stable HIV disease, favorable genotype, and significant signs of
liver disease progression are all signs of need for treatment. However, two divergent
treatment approaches emerged for genotype 1 and 4 patients with minimal disease,
and in definitions of patient readiness. Providers with lower treatment rates preferred
to delay treatment in hopes of better future treatment options, and were more
conservative in requiring complete mental health screens and treatment and
abstinence from substance use. Conversely, providers with higher treatment rates
viewed all patients as needing treatment as soon as possible, and defined readiness
more leniently, with some willing to treat even in the context of untreated depression
and drug use, so long as ability to adhere well was demonstrated. Regardless of
whether an aggressive or cautious approach to treatment is used, development of
effective programs for promoting patient treatment readiness is critical to ensuring
greater treatment uptake.

Curth, N. K., L. N. Hansson, F. Storm and J. V. Lazarus. "Select barriers to harm-reduction

services for IDUs in eastern Europe.” Cent Eur J Public Health 2009 17(4): 191-197.
BACKGROUND: In eastern Europe, the high prevalence rates of HIV and the
hepatitis C virus (HCV) are concentrated among injecting drug users (IDUs). Harm
reduction programmes such as needle and syringe programmes and opioid
substitution therapy (OST) have been shown to be effective in preventing these
infections. However, structural barriers can limit their effectiveness by hindering
access. METHODS: Through use of a semi-structured online survey sent to 65
professionals in the region, this study explores the prevalences of age restrictions,
user fees or a lack of confidentiality for these programmes as well as HIV/HCV
testing programmes. RESULTS: Twenty respondents reported that age restrictions
were not widespread in the 11 reporting countries, apart from for OST. User fees
were found to be very common in HCV testing and varied for other services. It was
stated to be common to inform parents of young IDUs who receive HIV services, but
not to inform public authorities when IDUs enter harm reduction programmes.
CONCLUSION: Where access to services is limited or confidentiality is
compromised, as reported in this pilot study, it is crucial that health-care guidelines
and national legislation are reformed to ensure access to these evidence-based
interventions.
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