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MEETING SUMMARY

Prof Zeuzem opened the symposium by acknowledging that there is a new era in hepatitis C virus (HCV)
treatment, due to the availability of efficacious treatments that could eradicate the disease. Prof Pawlotsky
outlined recent advances in the field of HCV and discussed the European Association for the Study of the
Liver (EASL) Recommendations on Treatment of Hepatitis C 2015, which were released at the congress.
These recommendations prioritise the available HCV treatments in Europe, from treatment-naive to
treatment-experienced patients and in the context of patients with various stages of HCV disease, and
highlight the need to remain vigilant for possible drug-drug interactions (DDIs) between HCV direct-acting
antiviral agent (DAA) treatments and regular pharmaceutical medications. Dr Bourliere then described
the remaining challenges in HCV relating to treatment of certain patient populations, such as those with
advanced disease and specific contraindications. Prof Foster presented the real-life challenges of treating
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a patient population that can have heterogeneous characteristics and presented the recent outcomes
of nationally implemented programmes for HCV. Mr Charles Gore, a patient advocate, described the
World Health Organization (WHO) policies in HCV and highlighted that government lobbying by
physicians and patients was required to improve awareness and prioritise HCV treatment. Prof Afdhal
then summarised the current impact of HCV on productiveness and patient outcomes, and spoke about
the benefits of patient access programmes in expanding the pool of patients who can be treated along
with the cost implications of the global eradication of HCV. Finally, Prof Zeuzem emphasised how HCV
is currently perceived as a lower global priority compared with other viral diseases and that lobbying will
be required to demonstrate how investments into the treatment of HCV patients would dramatically
reduce the prevalence and long-term costs of the disease.

Conquering C - Looking Beyond Cure
Professor Stefan Zeuzem

There is a need to treat HCV-infected adults due to
the increased risk of premature death' and curability
of the chronic viral disease.?® The efficaciousness
of DAAs on mortality, morbidity, and sustained
virological response (SVR) rates >90% have been
demonstrated in recent clinical studies.>”7

Real-world data have also demonstrated the
effectiveness of such treatments and their successful
transition from a trial to a clinical setting.® However,
the translation of SVR to long-term outcomes
and eradication of the disease may present some
challenges. Patients with advanced stages of
HCV infection can be treated successfully;
however, long-term surveillance is still required for
hepatocellular carcinoma (HCC).

Although new treatments for patients with HCV
have ushered in a new era where the disease can
be eradicated, this is dependent on certain aspects
such as treatment access, policy changes, and
patient factors that include existing disease status.

Conquering C - Solutions For All
Patient Types

Professor Jean-Michel Pawlotsky

The goal of therapy is to cure HCV infection,
preventing complications including compensated
or decompensated cirrhosis, HCC, severe extra-
hepatic manifestations, and death. The EASL
Recommendations on Treatment of Hepatitis C
2015 defined the HCV therapy endpoint as SVR
with undetectable HCV RNA (<15 IU/ml), 12 or
24 weeks after the end of treatment.® The simple life
cycle of HCV has resulted in effective treatments
that are well tolerated and can be grouped into four
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classes: protease inhibitors that inhibit polyprotein
processing (i.e. the maturation of viral proteins),
nucleotide analogues and non-nucleoside inhibitors
of the HCV RNA-dependent RNA polymerase that
affect HCV replication, and non-structural protein
5A (NS5A) inhibitors that both indirectly inhibit
viral replication and block the assembly and
release of the virus.”

Efficacious treatments are available and the EASL
Recommendations on Treatment of Hepatitis C
2015 now highlight the need to prioritise specific
groups of patients, due to the current cost of certain
medications and the large number of individuals
with an indication for HCV therapy (Table 1).°
The EASL recommendations describe treatments
for patients with a high severity of HCV disease,
clinically significant extra-hepatic manifestations,
or debilitating fatigue. Patients with specific risk
factors should also be prioritised treatment for
HCV, including HIV or hepatitis B virus (HBV) co-
infection and those at higher risk of transmitting
HCV (people who inject drugs, men who have

sex with men with high-risk sexual practices,
and prisoners).
Recently approved DAAs in the EU include

sofosbuvir (SOF), a nucleotide analogue that is
active against all genotypes (GT), simeprevir (SIM),
a protease inhibitor against GT1 and 4,/ and
daclatasvir (DCV), a pan-genotypic inhibitor
approved for GT1, 3, 4, 5, and 6. A fixed-dose
combination of ledipasvir (LDV)/SOF active
against HCV GT1 and 4 has been approved by the
European Medicines Agency, while the 2015 EASL
recommendations also advise the use of LDV/
SOF for GT5 and 6. A combination of ombitasvir
(OMB)/paritaprevir (PTV)/ritonavir (RIT) should be
prescribed for GT1 and 4, which can be combined
with dasabuvir (DSV) for GT1 patients.*® A variety
of recommended treatment options according to
HCV GT are shown in Figure 1.°
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Table 1: Treatment prioritisation of patients with hepatitis C virus according to recommendations from
the European Association for the Study of the Liver.

Treatment priority Patient group

- Patients with significant fibrosis (F3) or cirrhosis (F4), including
decompensated cirrhosis

- Patients with HIV co-infection

- Patients with HBV co-infection

Treatment should be prioritised - Patients with an indication for liver transplantation

- Patients with HCV recurrence after liver transplantation

- Patients with clinically significant extra-hepatic manifestations

- Patients with debilitating fatigue

- Individuals at risk of transmitting HCV

Treatment is justified - Patients with moderate fibrosis (F2)

- Patients with no or mild disease (FO-F1) and none of the above-

Treatment can be deferred mentioned extra-hepatic manifestations

- Patients with limited life expectancy due to non-liver-related

Treatment is not recommended A
comorbidities

From Jean-Michel Pawlotsky, presentation at the Gilead Satellite Symposium, held at the International
Liver Congress (ILC), Vienna, Austria, 24™ April 2015.
HBV: hepatitis B virus; HCV: hepatitis C virus.

IFN-free regimens

Sofosbuvir + RBV

HCV genotype

)

Ledipasvir/sofosbuvir (+RBV) 1,4,56
Ombitasvir/paritaprevir/ritonavir + dasabuvir (tRBV)
Sofosbuvir + dimeprevir (+RBV)
Sofosbuvir + daclatasvir (+RBV)

Ombitasvir/paritaprevir/ritonavir (xtRBV)

I

IFN-containing regimes

PEG-IFNa + RBV + sofobuvir

1,4

PEG-IFNa + RBV + simeprevir

Figure 1: Treatment options for patients with hepatitis C virus (HCV), according to recommendations
from the European Association for the Study of the Liver.®

From Jean-Michel Pawlotsky, presentation at the Gilead Satellite Symposium, held at the International
Liver Congress (ILC), Vienna, Austria, 24™" April 2015.

IFN: interferon; PEG-IFNa: pegylated interferon alpha; RBV: ribavirin.

LDV/SOF with or without ribavirin (RBV), treatment
recommendations for patients with GT1 apply

Treatment recommendations are provided as
numbered options to address the needs of all

patient types, with various criteria to inform the
selection of each specific DAA regimen, such as
HCV GT (including GT subtype for some options),
severity of liver disease, patient comorbidities,
the DAA pharmacokinetics profile, DDIs, and the
patient’s prior treatment experience. For the
interferon (IFN)-free fixed-dose combination of
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across a broad range of patient characteristics,®
including non-cirrhotic and certain cirrhotic
patients,”® patients with compensated cirrhosis
who are treatment-experienced or treatment-
naive,®?° and those who are HIV-HCV coinfected.
OMB/PTV/RIT+DSV with or without RBV can also
be used for patients with GT1 (subtypes 1b and
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1a) both with and without cirrhosis, with studies
showing SVR rates of >90% in patients who
had GT1, cirrhosis, and were either treatment-
experienced or treatment-naive.?° IFN-free regimens
can also be used in HIV-HCV coinfected patients
as per HCV monoinfected patients, as described
by Osinusi et al.?

Patients with compensated cirrhosis and who
had failed prior treatments were treated with
LDV/SOF+RBV and demonstrated high SVR rates

>95%,)° as well as those with GT1 and
decompensated cirrhosis (SVR rates >85%).222
Post-transplantation patients with a fibrosis

score between FO0-3 or with Child-Turcotte-Pugh
(CTP) Stage A, and HCV recurrence, were given
LDV/SOF+RBV and showed an SVR rate of 96%
after 12 weeks of treatment.???* SVR rates were
reduced in patients with CTP Stages B and C
who were prescribed the treatment regimen of
LDV/SOF+RBV. Treatment-naive patients with GT4
displayed an SVR rate of 95% in a recent Phase Il
trial when prescribed LDV/SOF% while patient
populations with GT4 who were treatment-naive
or treatment-experienced and had not shown any
cirrhosis presented with 100% SVR after 24 weeks
of treatment with OMB/PTV/RIT.26.2

Although the efficacy of some treatment regimens
has been established in certain patient populations,
remaining treatment challenges include options
for patients with severe chronic kidney disease or
end-stage renal disease.® DDIs can also present
difficulties when treating certain patients taking
prescribed and/or over-the-counter medications,
therefore guidance from EASL and drug interaction
charts from the website of the Department of
Pharmacology, University of Liverpool?® may assist
in the determination of an optimal treatment
regimen. However, physicians should remain
vigilant for any adverse events that may result
from certain treatment combinations. Furthermore,
recommendations for patients who have failed an
IFN-free regimen are based upon indirect evidence,
and real-life studies will again be useful for the
confirmation of efficacious treatment strategies.
Current re-treatment regimens should contain SOF
and RBV along with one or two other DAAs for a
duration of 12 or 24 weeks.?

In summary, IFN-free therapies have provided
physicians with a curative and tolerable toolbox
with which to treat patients with HCV. Remaining
challenges include how to implement treatment
strategies in the most optimal, effective, and
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cost-effective way as well as how to treat certain
patient populations, such as those who have failed
IFN-free regimens.

Conquering C - Solutions For
Advanced Disease

Doctor Marc Bourliere

The translation of SVR improvements into
a curative treatment for patients requires
consideration of several factors, which include the
stage of fibrosis. HCV accounts for one-in-four
cases of cirrhosis or HCC in the global population,
rising to 90% in certain high-incidence populations
such as in Egypt or Japan.?® A US-based study found
that compared to matched patients without HCV,
mean Fibrosis-4 scores doubled during the first
4 years after HCV infection.3® Subsequently, 18%
of this population developed cirrhosis within
10 years of having HCV, highlighting the need for
early treatment. It has recently been established
that achieving an SVR is associated with
significantly decreased risk of mortality, and reduced
risks of HCC and requirement of liver transplant
(Figure 2),%" and studies have shown that the risk
of disease progression is also linked to fibrosis
stage.’? Achieving SVR is therefore not sufficient
to prevent HCC in patients who are already
cirrhotic; ongoing monitoring is then required.

As described above, recently available DAA
combinations have enabled the treatment of patients
who are compensated cirrhotic and also in some
decompensated patients. The treatment regimen
of OMB/PTV/RIT+DSV and RBV showed an SVR of
89-100% in patients with GT1 who were
compensated cirrhotic,® and the regimen is also
recommended for cirrhotic patients who have
GT‘Ia or 'Ib_15,16,20,33,34

A post-hoc analysis of data from seven clinical
trials has shown that laboratory parameters
improve along with SVR for a treatment regimen of
LDV/SOF that was prescribed with or without
RBV to patients who were treatment-naive
or treatment-experienced and with compensated
cirrhosis.® A similar safety profile was reported in
non-cirrhotic patients. Albumin, bilirubin, alanine
aminotransferase levels, the international normalised
ratio, and platelet counts significantly improved
along with SVR in these patients, indicating early
benefits for the compensated cirrhotic patients.
A correlation of improved laboratory parameters
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with SVR was also shown in cirrhotic GT1 patients
who had previously failed protease inhibitor triple
therapy and were treated with LDV/SOF, with
or without RBV.*® The SOLAR-1 study also
demonstrated improved rates of SVR (>85%) with
decompensated CTP B and C patients who were
receiving LDV/SOF+RBV, with an improved Model
for End-Stage Liver Disease (MELD) score after 12
and 24 weeks.?® Improvements in SVR, laboratory
parameters, and MELD score were observed in post-
transplantation patients using the same treatment
regimen after 12 and 24 weeks.?* Results were similar
inthe SOLAR-2 study of pre and post-transplantation
patients where a high rate of SVR was achieved,
demonstrating the immediate benefits of treating
patients with severe HCV disease.

Moreover, in the SOLAR-2 trial, 48% of the patients
who had been initially classed as CTP C at baseline
were reduced to Class B and 5% to Class A at
Week 4 of follow-up.3¢ Furthermore, of the patients in
CTP Class B at baseline, 35% were CTP A by the
end of treatment. This beneficial effect of treatment
on the CTP class has also been reported for the
regimen of DCV with either SOF or SIM, both with
and without RBV. Results in GT1 post-transplantation
patients showed significant improvements in
MELD and CTP scores as well as the stabilisation
of laboratory and clinical status.”

In conclusion, treating patients as early as possible
to ensure that cirrhosis does not occur and
selecting treatments with an optimal efficacy
for a particular patient profile should result in
the ideal outcome. Although there have been
positive outcomes and improved liver function in
patients with a higher severity of HCV disease, the
ideal situation would be to treat patients as soon
as possible.s8

Conquering C - Solutions For Real Life
Professor Graham Foster

Although the recent EASL recommendations serve
as an invaluable user guide for HCV and advocate
the use of IFN-free therapies, there can be some
complications with implementing the guidance
in routine clinical practice.® While it is agreed that
patients should be treated as early as possible,
treatment access may not allow for therapies to
be administered until the disease has reached a
later stage. However, patient factors that include
comorbidities, diabetes, obesity, and alcohol
problems can also contribute to the exacerbation
of HCV disease, and clinical advice can therefore
contribute towards lessening these issues.

B SVR

5-year risk of death (all cause)

5-year risk of HCC

B No SVR

5-year risk of liver transplant
13.9

14 14- 14
12- 105 1n.3 10 124 10 124
& 104 10+ 9.3 10+
o 8- 8- 8- 7.3
T 6+ - 53 64
15 4.5 26 6
- 24 0.9 21 o . 0.2 0.6.
O' T T O- T T O T T
General Cirrhotic HIV/HCV General Cirrhotic HIV/HCV General Cirrhotic HIV/HCV
¢ Achieving SVR was associated with:
- 62-84% reduction in all-cause mortality
- 68-79% reduction in risk of HCC
- 90% reduction in risk of liver transplant
Figure 2: Sustained virological response is associated with reduced mortality, hepatocellular carcinoma,

and liver transplant, as reported by a meta-analysis of 129 studies of IFN-based therapy in 34,563 patients

with hepatitis C virus.®

From Marc Bourliere, presentation at the Gilead Satellite Symposium, held at International Liver Congress

(ILC), Vienna, Austria, 24™ April 2015.

IFN: interferon; SVR: sustained virological response; HCC: hepatocellular carcinoma; HCV: hepatitis C virus.
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result from certain

Perpetrator of DDI DDI potential

Inhibits CYP 3A4, P-gp

Table 2: A summary of the possible drug-drug interactions that can

treatment combinations.!-16.28.75-78

Telaprevir Substrate for CYP 3A4, P-gp & OATP 1B1/2 High
. Substrate for aldoketoreductase, _ :
Boceprevir CYP 3A4, P-gp, BCRP Inhibits CYP 3A4 & P-gp High
Inhibits CYP 3A4; -
Ombitasvir, paritaprevir, substrate for CYP 3A4, Inhibits CYP 3A4, OATP 1B1/3, .
. . OATP 2B1, OCT 1, BCRP, P-gp, High
dasabuvir, ritonavir CYP 2C8, OATP 1B1/3, P-gp
: UGT 1A1, CYP 2C19
& BCRP enzyme inducer
~ Inhibits OATP 1B1 & P-gp; mild
Simeprevir Substratzfg;?;l?;Aé P-gp inhibitor of CYP 1A2
& gut CYP 3A4
Inhibits OATP 1B1, OCT 1,
Substrate for CYP 3A4 & P-gp P-gp & BCRP
Inhibits P-gp, BCRP, gut CYP
Ledipasvir/sofosbuvir Substrate for P-gp & BCRP 3A4 & UGT 1AT; Low
induces CYP 3A4 & UGT 1A1
Substrate for P-gp & BCRP
Sofosbuvir (affects prodrug but not Low

active metabolite)

From Graham Foster, presentation at the Gilead Satellite Symposium, held at the International Liver
Congress (ILC), Vienna, Austria, 24" April 2015.
BCRP: breast cancer resistance protein; CYP:
polypeptide; OCT: organic cation transporter;
glucuronosyltransferase; DDI: drug-drug interaction.

cytochrome P; OATP: organic anion transporter
P-gp: P-glycoprotein; UGT: uridine 5’-diphospho-

To facilitate patient outcomes further, treatment
regimens can be adapted around the lifestyle of the
patient to improve adherence, with consideration
given to possible DDIs (Table 2).%2 Patient drug
histories are very pertinent and over-the-counter
medications such as St John’s Wort should be
assessed, alongside any existing prescription
medications. The reduction in complexity and
duration of newly available oral therapies compared
with previous therapies may also assist with patient
adherence,®*® as well as extending the range of
patients who can be treated to include those
with a milder form of HCV if authorised by the
healthcare provider.®®

Although there is a larger selection of efficacious
treatments available that enable a greater
proportion of patients to be treated, the order
of prioritisation of these patients still requires
agreement. The uptake of DAA regimens during
2014-2015 has varied between countries, with
physicians in the USA switching to SOF+SIM or
SOF+RBV as soon as possible.*® SVR rates in an
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observational study by the Hepatitis C Therapeutic
Registry and Research Network (HCV-TARGET)
were >80% after the 12-week treatment regimens
in patients with GT1 and who included cirrhotics
and non-cirrhotics, with some patients having
previously  experienced decompensation  or
treatment failures. SVR rates in GT2 patients were
90% after 16-week regimens.? Another benefit of
the DAA treatments in a real-world setting is the
low discontinuation rates observed (<4%).

Overall, there is a trend of fewer IFN-based
therapies and an uptake of DAA in both cirrhotic
and non-cirrhotic patients.*® Germany and France
have also shown increased treatment rates
compared with the UK, with 16 and 12 patients
treated per 100 prevalent cases compared with 3
patients, respectively.#>4 Treatment strategy across
the UK has centred on treating the most urgent
patients, including those on a transplant waiting
list and/or with CPT B and C.** Interestingly, high
percentages of SVR (>80%) have been shown in
a cohort of real-life patients with GT1 who were
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treated with LDV/SOF with or without RBV, as
well as those treated with SOF+DCV with RBV.
Although the SVR was lower in patients with GT3
at around 60-70% after treatment, other patients
who were predominantly GT2 and 4 demonstrated
SVR rates >85%.44

Real-life patient cohorts also demonstrated
improvements in MELD after 60 weeks of therapy,
as well as the removal of some patients from the
transplant waiting list and patients with ascites
having no symptoms after no detection of the HCV.
The treatment of patients with SOF plus RBV #*
peginterferon alpha is recommended for certain
patients across all GTs with chronic HCV in the
UK, while recommendations for SIM plus RBV *
peginterferon are provided for patients with GT1
and 4.%> Although there have been promising results
from national patient cohorts, the prioritisation of
patients with HCV for treatment after those with
a high severity of disease requires agreement.*® |t
has been suggested that patients who show a high
risk of disease transmission should be targeted
after those of a higher severity, in order to contain
the epidemic of HCV. The final patient cohort
treated with the new oral therapies would be those
with milder disease states.

In summary, current recommendations have been
very useful in guiding treatment decisions with oral
therapies and matching patients to the optimal
therapies according to their lifestyle, GT, simplicity,
and treatment access. However, the next challenge
in the area of HCV will be to decide which patient
groups would receive the greatest benefit from
oral therapies, for which real-world clinical data
will be important.

Conquering C - Solutions From the
Patient’s Perspective

Mister Charles Gore

One of the challenges of making efficacious
treatments available for people living with HCV
is the limited budget allocation for viral hepatitis
by governments, compared with other infectious
diseases such as HIV. This is despite the greater
mortality from viral hepatitis, as reported in
2013.4748 Furthermore, few countries have national
hepatitis strategies and there is an uncertain
political will that seems to be linked to the
associated stigma, resulting in a major impediment
to a strong advocacy movement.
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However, there is a global drive to improve hepatitis
treatment. In 2014, the World Health Assembly
adopted the resolution WHAG7.4° This resolution
called for governments to put comprehensive
national plans in place for the prevention, diagnosis,
and treatment of hepatitis, and asked the WHO to
assess the feasibility of eliminating HBV and HCV
with a view to set targets and devise a monitoring
system. As a result, the WHO has developed a
Global Hepatitis Strategy and proposed targets
of 90% of those with HCV to be diagnosed, 90%
of those who are eligible to be treated, and 90%
of these patients to be cured by 2030.5°

Although patient advocacy is essential in lobbying
governments to allocate more spending to HCV,
physicians not only need to lend their support, but
must also become actively engaged advocates
for improvement in access to highly effective
HCV treatments. Results from strong lobbying
would include a higher prioritisation of HCYV,
increased prestige to the area, and more funding,
as well as increased support, equipment, and
research opportunities. Alongside epidemiology
and economic reports to support the clinical and
cost-effectiveness of national HCV treatment
strategies, highlighting the emotional aspects of
HCV infection and media involvement are required
to effectively justify the multiple benefits of HCV
treatment to governments.

Conquering C - Solutions To
Address Access

Professor Nezam H. Afdhal

Current healthcare costs for HCV are increasing
due to long-term effects such as HCC, liver
decompensation, and the requirement for liver
transplantations,”>? which have a median (range)
annual cost of €109,075 (€£38,594-€326,233).5
Although SVR has been associated with a
reduction in liver-related mortality and HCC>%
as well as lower associated costs and improved
quality of life,>>%¢ the implementation of treatment
access for all patients can be difficult.

Previously, only around 11% of patients with HCV
in the USA were treated and 6% would show
an SVR.“®% There are still global barriers to
HCV treatment that include affordability and
the healthcare systems available. The stigma of
HCV disease combined with unwilling providers,
a lack of screening, the location of clinics, and
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a heterogenous population of patients can
cause challenges when implementing treatment
programmes.®®%  Although targeted screening
programmes have been effective at improving
the detection and referral of patients with
HCV, 40-85% of infected persons may not be
identified depending on the location and current
screening practices.5"62

A previous challenge of healthcare systems in
treating patients with HCV was the complexity
and expense of IFN treatments.®’ However, the
improved efficacy of current treatments has
shown a higher rate of SVR non-detection, with
subsequently lower numbers of patients who
require retreatment and a lower overall cost
per SVR.>2863 Modelling has shown that global
implementation of the DAA treatments could
cause HCV to be classed as a rare disease within
22 years.® Increasing DAA treatments to 165,000
patients per year by 2018 in the USA would
eliminate the disease and cost under US$10 billion
(as per calculations performed in 2014).°5%%% As
82% of patients with GT1 and moderate Stage 2
or cirrhotic diseases in the USA were treated with
LDV+SOF between October 2014 and March
2015, treatments are being implemented in some
areas and for patients with moderate-to-severe
disease activity.

As well as the roll-out of DAA treatments across
the USA, treatment access programmes have been
developed in other countries. A Gilead HCV access
programme has been set up with the aim to invest
in long-term collaboration with governments, to
implement public health plans, and to support
treatment strategies.®®> Egypt has the highest global
HCV prevalence of 9.8% of the population, of
whom 90% are GT4 and 10% are GT1.570 A 5-year
action plan has been agreed upon to target around
300,000-350,000 patients per year with a 90%
SVR, which could lead to eradication of the disease
within 15 years and significantly reduced cirrhosis,

HCC, and mortality.?® Georgia has also implemented
an eradication programme over 3-5 years along
with the Centres for Disease Control and Prevention
and support from Gilead, which could be used as
a case study for other countries.”

In conclusion, the burden of HCV is still present but
could be reduced substantially through DAA-based
therapy, which has been shown to be effective
and cost-effective. Access programmes to further
improve the proportion of patients with HCV who
are treated could transform the current prevalence
and global consequences of the disease.

Conquering C - Going Beyond Cure
Professor Stefan Zeuzem

HCV meets all the established criteria for a disease
that can be eliminated, including the absence of a
non-human reservoir, an environment in which the
virus cannot amplify, practical interventions that
can be implemented to interrupt the transmission
of HCV, and a cure’? As the current budget
allocations for HCV are lower than HIV despite the
greater mortality in HCV,® lobbying by patients
and clinicians is required to demonstrate that
current interventions are cost-effective, and that
diagnosis rates of patients with HCV need to
be improved.

If the treatment rate of countries was increased by
10% through a 3-5-fold increase in the diagnosis
and treatment of patients, the strategy could result
in a 90% decrease in total infections by 2030.
Firstly, specific patient populations should be
targeted with the treatment strategy, focussing
initially on those with a high severity of disease.
Patients with a high risk of transmission, including
those who are HIV/HCV co-infected, injecting drug
users, and prisoners would then be targeted with
HCV treatment eradication strategies.”

REFERENCES

1. Pinchoff J et al. Deaths among people
with hepatitis C in New York City, 2000-
2011. Clin Infect Dis. 2014;58(8):1047-54.

2. Pawlotsky JM. Virology of hepatitis
B and C viruses and antiviral targets. J
Hepatol. 2006;44(1 Suppl):S10-3.

3. Siliciano JD, Siliciano RF. A long-term
latent reservoir for HIV-1. discovery
and clinical implications. J Antimicrob

HEPATOLOGY -+ June 2015

Chemother. 2004;54(1):6-9.

4. Lucas GM. Antiretroviral adherence,
drug resistance, viral fitness and HIV
disease progression: a tangled web
is woven. J Antimicrob Chemother.
2005;55(4):413-6.

5. van der Meer AJ et al. Life expectancy
in patients with chronic HCV infection
and cirrhosis compared with a general

population. JAMA. 2014;312(18):1927-8.

6. Burki T. Elimination on the agenda
for hepatitis C. Lancet Infect Dis.
2014;14(6):452-3.

7. Liang TJ, Ghany MG. Therapy of
hepatitis C--back to the future. N Engl J
Med. 2014;370(21):2043-7.

8. Marley J. Efficacy, effectiveness, ef-
ficiency. 2015. Available at: http:/

EUROPEAN MEDICAL JOURNAL 49



50 HEPATOLOGY -+ June 2015

www.australianprescriber.com/maga-
zine/23/6/114/5. Last accessed: 27 May
2015.

9. European Association for the Study
of the Liver. EASL Recommendations
on Treatment of Hepatitis C 2015. 2015.
Available at: http:/www.journal-of-hepa-
tology.eu/article/S0168827815002081/
abstract. Last accessed: 27 May 2015.

10. Pawlotsky JM. The science of direct-
acting antiviral and host-targeted agent
therapy. Antivir Ther. 2012;17(6 Pt B):
1109-17.

11. Bristol-Myers Squibb Pharmaceutical
Limited. Summary of product
characteristics:  Daklinza  film-coated
tablets. 2015. Available at: https:/www.
medicines.org.uk/emc/medicine/29129.
Last accessed: 27 May 2015.

12. Janssen Products LP. Summary of
product characteristics: Olysio 150
mg hard capsules. 2015. Available at:
https://www.medicines.org.uk/emc/
medicine/28888. Last accessed: 27
May 2015.

13. Gilead Sciences Ltd. Summary of
product characteristics: Sovaldi 400
mg film coated tablets. 2015. Available
at:  https://www.medicines.org.uk/emc/
medicine/28539. Last accessed: 27
May 2015.

14. Gilead Sciences Ltd. Summary of
product characteristics: Harvoni 90
mg/400 mg film-coated tablets. 2014.
Available at: https:/www.medicines.org.
uk/emc/medicine/29471. Last accessed:
27 May 2015.

15. AbbVie Ltd. Summary of product
characteristics:  Viekirax 12.5 mg/75
mg/50 mg film-coated tablets. 2015.
Available at: https:/www.medicines.org.
uk/emc/medicine/29784. Last accessed:
27 May 2015.

16. AbbVie Ltd. Summary of product char-
acteristics: Exviera 250 mg film-coated
tablets. 2015. Available at: https:/www.
medicines.org.uk/emc/medicine/29785.
Last accessed: 27 May 2015.

17. Afdhal N et al. Ledipasvir and sofosbuvir
for untreated HCV genotype 1infection. N
Engl J Med. 2014;370(20):1889-98.

18. Kowdley KV et al. Ledipasvir and
sofosbuvir for 8 or 12 weeks for chronic
HCV without cirrhosis. N Engl J Med.
2014;370(20):1879-88.

19. Reddy KR et al. Ledipasvir and
sofosbuvir in patients with genotype
1 hepatitis C virus infection and
compensated cirrhosis: An integrated
safety and efficacy analysis. Hepatology.
2015;d0i:10.1002/hep.27826. [Epub ahead
of print].

20. Poordad F et al. ABT-450/r-
ombitasvir and dasabuvir with ribavirin
for hepatitis C with cirrhosis. N Engl J
Med. 2014;370(21):1973-82.

21. Osinusi A et al. Virologic response
following combined ledipasvir and
sofosbuvir administration in patients with
HCV genotype 1 and HIV co-infection.
JAMA. 2015;313(12):1232-9.

22. Michael Charlton et al. Sofosbuvir and
ribavirin for treatment of compensated
recurrent hepatitis C virus infection after
liver transplantation. Gastroenterology.
2015;148(1):108-17.

23. Flamm M. Ledipasvir/sofosbuvir with
ribavirin for the treatment of HCV in
patients with decompensated cirrhosis:
preliminary results of a prospective,
multicenter study. Hepatology.
2014;60:32A-91A.

24. Reddy KR et al. Ledipasvir/sofosbuvir
with ribavirin for the treatment of HCV in
patients with post transplant recurrence:
preliminary results of a prospective,
multicenter study. Hepatology.
2014;60:32A-91A.

25. Kapoor R. All oral treatment for
genotype 4 chronic hepatitis C Infection
with sofosbuvir and ledipasvir: interim
results from the NIAID SYNERGY trial.
Hepatology. 2014;60:32A-91A.

26. Hézode C et al. Ombitasvir plus
paritaprevir plus ritonavir with or without
ribavirinintreatment-naive and treatment-
experienced patients with genotype
4 chronic hepatitis C virus infection
(PEARL-I): a randomised, open-label trial.
Lancet. 2015;pii:S0140-6736(15)60159-3.
[Epub ahead of print].

27. Pol S. Interferon-free regimens of
ombitasvir and ABT-450/r with or without
ribavirin in patients with HCV genotype
4 infection. PEARL-I Study Results.
Hepatology. 2014;60:92A-196A.

28. University of Liverpool and
eMedFusion. Drug Interaction
Charts. Available at: http:/www.hep-

druginteractions.org/interactions.aspx.
Last accessed: 27 May 2015.

29. Averhoff FM et al. Global burden of
hepatitis C: considerations for healthcare
providers in the United States. Clin Infect
Dis. 2012;55 Suppl 1:510-5.

30. Butt AA et al. Liver fibrosis
progression in hepatitis C virus infection
after seroconversion. JAMA Intern Med.
2015;175(2):178-85.

31. Hill A et al. Effects of sustained
virological response (SVR) on the
risk of liver transplant, hepatocellular
carcinoma, death and re-infection: meta-
analysis of 129 studies in 34,563 patients
with hepatitis C infection. Abstract 44.
American Association for the Study of
Liver Diseases (AASLD) Liver Meeting,
7-11 November 2014.

32. Moorman AC et al. Mortality and
progression to decompensated cirrhosis
in chronic hepatitis C (CHC) patients
with liver biopsy confirmed fibrosis in the
Chronic Hepatitis Cohort Study (CHeCS).

Hepatology. 2014;60:32A-91A.

33. Poordad F et al. 0163 TURQUOISE-II:
SVRI12 rates of 92-96% in 380 hepatitis

C virus genotype T-infected adults
with compensated cirrhosis treated
with  ABT-450/R/ABT-267 and ABT-

333 plus ribavirin (3D+RBV). J Hepatol.
2014;60(1):S523.

34. Fried MW et al. TURQUOISE-II:
Regimens of ABT-450/r/ombitasvir and
dasabuvir with ribavirin achieve high
SVRI12 rates in HCV genotype 1-infected
patients with cirrhosis, regardless of
baseline  characteristics. Hepatology.
2014;60:32A-91A.

35. Bourliere M et al. Ledipasvir-sofosbuvir
with or without ribavirin to treat patients
with HCV genotype 1 infection and
cirrhosis non-responsive to previous
protease-inhibitor therapy: a randomised,
double-blind, phase 2 trial (SIRIUS).
Lancet Infect Dis. 2015;15(4):397-404.

36. Manns M et al. Ledipasvir/sofosbuvir
with ribavirin is safe and efficacious
in decompensated and post liver
transplantation  patients with HCV
infection: preliminary results of the
prospective SOLAR 2 trial. 2015. Abstract
GO2. European Association for the Study
of the Liver (EASL) Annual Meeting, 22-
26 April 2015.

37. Coilly A et al. The association of
sofosbuvir and daclatasvir For treating
severe recurrence of HCV infection after
liver transplantation: results from a large
French prospective multicentric ANRS
C0O23 CUPILT cohort. Abstract GI15.
European Association for the Study of
the Liver (EASL) Annual Meeting, 22-26
April 2015.

38. Asselah T at al. Improving performance
of liver biopsy in fibrosis assessment. J
Hepatol. 2014;61(2):193-5.

39. Dieterich D et al. Final evaluation
of 955 HCV patients treated with 12
week regimens containing sofosbuvir
+/- simeprevir in the TRIO network:
academic and community treatment of
a real-world, heterogeneous population.
Abstract PO775. European Association
for the Study of the Liver (EASL) Annual
Meeting, 22-26 April 2015.

40. Trio Health. Trio Health Database.
2014.

41. Jensen DM et al. Ledipasvir/sofosbuvir
with ribavirin for the treatment of HCV in
patients with decompensated cirrhosis:

preliminary results of a prospective,
multicenter study. Hepatology.
2014;60:32A-91A.

42. Mlhlberger N et al. HCV-related

burden of disease in Europe: a systematic
assessment of incidence, prevalence,
morbidity, and mortality. BMC Public
Health. 2009;9:34.

43, Lettmeier B et al. Market uptake of
new antiviral drugs for the treatment

EUROPEAN MEDICAL JOURNAL



of hepatitis C. J Hepatol. 2008;49(4):
528-36.

44, Foster GR et al. Treatment of
decompensated  HCV  cirrhosis  in
patients with diverse genotypes: 12
weeks sofosbuvir and NS5A inhibitors
with/without ribavirin is effective in
HCV genotypes 1 and 3. Abstract O002.
European Association for the Study of
the Liver (EASL) Annual Meeting, 22-26
April 2015.

45, National Institute for Health and
Care Excellence (NICE). NICE guidance
recommends sofosbuvir (Sovaldi,
Gilead Sciences) and simprevir (Olysio,
Janssen) for treating hepatitis C.
Available at: https:/www.nice.org.uk/
news/press-and-media/nice-guidance-
recommends-sofosbuvir-sovaldi-gilead-
sciences-and-simeprevir-olysio-janssen-
for-treating-hepatitis-c. Last accessed: 9
June 2015.

46. Holmberg SD et al. Hepatitis C
in the United States. N Engl J Med.
2013;368(20):1859-61.

47. Lozano R et al. Global and regional
mortality from 235 causes of death
for 20 age groups in 1990 and 2010:
a systematic analysis for the Global
Burden of Disease Study 2010. Lancet.
2012;380(9859):2095-128.

48. Naghavi M. Global, regional, and
national age-sex specific all-cause and
cause-specific mortality for 240 causes
of death, 1990-2013: a systematic
analysis for the Global Burden of Disease
Study 2013. GBD 2013 Mortality and
Causes of Death Collaborators. Lancet.
2015;385(9963):117-71.

49. World Health Assembly. Sixty-seventh
world health assembly agenda. 2014.
Available at:  http:/apps.who.int/gb/
ebwha/pdf_files/WHAG67/A67_R6-en.
pdf?ua=1. Last accessed: 27 May 2015.

50. World Health Organization. Global
Health Sector Strategy on viral hepatitis,
2016-2021. Available at: http:/www.who.
int/hiv/draft-hep-strategy-2016-2021_
en.pdf?ua=1. Last accessed: 27 May 2015.

51. Wedemeyer H et al. Strategies to
manage hepatitis C virus (HCV) disease
burden. J Viral Hepat. 2014;21 Suppl 1:
60-89.

52. Razavi H et al. Chronic hepatitis
C virus (HCV) disease burden and
cost in the United States. Hepatology.
2013;57(6):2164-70.

53. El Khoury AC et al. Economic burden
of hepatitis C-associated diseases:
Europe, Asia Pacific, and the Americas. J
Med Econ. 2012;15(5):887-96.

54, van der Meer AJ et al. Association

HEPATOLOGY -+ June 2015

between sustained virological response
and all-cause mortality among
patients with chronic hepatitis C and
advanced hepatic  fibrosis. JAMA.
2012;308(24):2584-93.

55. Younossi Z et al.
interferon (IFN) and
free Regimens with ledipasvir (LDV)
and sofosbuvir (SOF) improves
patient-reported outcomes (PRO) for
patients with genotype 1 (GT1) chronic
hepatitis C (CHC): Results from the
ION-1,2 and 3 clinical trials. Hepatology.
2014;60:32A-91A.

56. Younossi ZM et al. Improvement of
health-related quality of life and work
productivity in chronic hepatitis C patients
with early and advanced fibrosis treated
with ledipasvir and sofosbuvir. J Hepatol.
2015;d0i:10.1016/].jhep.2015.03.014. [Epub
ahead of print].

57. Asrani SK, Davis GL. Impact of birth
cohort screening for hepatitis C. Curr
Gastroenterol Rep. 2014;16(4):381.

58. North CS et al. Patient perspectives
on hepatitis C and its treatment. Eur J
Gastroenterol Hepatol. 2014;26(1):74-81.

59. Papatheodoridis GV et al. Barriers
to care and treatment for patients
with chronic viral hepatitis in Europe:
a systematic review. Liver Int.
2014;34(10):1452-63.

60. Grebely J et al. 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 1:519-25.

61. World Health Organization. Guidelines
for the screening, care and treatment of
persons with hepatitis C infection. 2015.
Available at: http:/www.who.int/hiv/pub/
hepatitis/hepatitis-c-guidelines/en/. Last
accessed: 27 May 2015.

62. Smith BD, Yartel AK. Comparison
of hepatitis C virus testing strategies:
birth cohort versus elevated alanine
aminotransferase levels. Am J Prev Med.
2014;47(3):233-41.

63. Younossi ZM et al. Cost-effectiveness
of all-oral ledipasvir/sofosbuvir regimens
in patients with chronic hepatitis C virus
genotype 1 infection. Aliment Pharmacol
Ther. 2015;41(6):544-63.

64. Kabiri M et al. The changing burden
of hepatitis C virus infection in the United
States: model-based predictions. Ann
Intern Med. 2014;161(3):170-80.

65. Gilead. Hepatitis B and C Treatment
Expansion. 2015. Available at: http:/
www.gilead.com/~/media/Files/pdfs/
other/Hepatitis%20B%20and%20C%20

Treatment with
ribavirin  (RBV)-

Treatment%20Expansion%20-%20
February%202015.pdf. Last accessed: 27
May 2015.

66. Waked | et al. The current and future
disease burden of chronic hepatitis C virus
infection in Egypt. Arab J Gastroenterol.
2014;15(2):45-52.

67.El-Zanaty F, Way A. Egypt demographic
and health survey 2008. 2009. Available
at: http://dhsprogram.com/pubs/pdf/
fr220/fr220.pdf. Last accessed: 27 May
2015.

68. Sievert W et al. A systematic review
of hepatitis C virus epidemiology in Asia,
Australia and Egypt. Liver Int. 2011;31
Suppl 2:61-80.

69. Yahia M. Global health: a
uniquely Egyptian epidemic. Nature.
2011;474(7350):512-3.

70. Mohamoud YA et al. The epidemiology
of hepatitis C virus in Egypt: a systematic
review and data synthesis. BMC Infect Dis.
2013;13:288.

71. Hirschler B. Gilead uses Georgia
as free-drug testbed for hepatitis C
elimination. 2015. Available at: http:/
www.reuters.com/article/2015/04/22/
us-health-hepatitis-gilead-georgia-
idUSKBNOND1XU20150422. Last
accessed: 27 May 2015.

72. Edlin BR, Winkelstein ER. Can hepatitis
C be eradicated in the United States?
Antiviral Res. 2014;110:79-93.

73.Edlin BR. Perspective:test and treat this
silent killer. Nature. 2011;474(7350):518-9.

74. Janssen-Cilag Ltd. Summary of
product characteristics: INCIVO 375
mg film-coated tablets. 2015. Available
at:  https:/www.medicines.org.uk/emc/
medicine/25038. Last accessed: 27
May 2015.

75. Merck Sharp & Dohme Limited.
Summary of product characteristics:
Victrelis 200 mg hard capsules. 2015.
Available at: https://www.medicines.org.
uk/emc/medicine/24768. Last accessed:
27 May 2015.

76. Gilead Sciences Inc. SOVALDI
USA  full  prescribing information.
U.S. Food and Drug Administration.
2015. Available at: http:/www.

accessdata.fda.gov/drugsatfda_docs/
label/2015/204671s004Ibl.pdf. Last
accessed: 27 May 2015.

77.
full

Gilead Sciences Inc. HARVONI
prescribing information. U.S.
Food and Drug Administration.
2014. Available at: http:/www.
accessdata.fda.gov/drugsatfda_docs/
label/2015/2058345001Ibl.pdf. Last
accessed: 27 May 2015.

EUROPEAN MEDICAL JOURNAL

51



