














Treatment with PegIFN-a, ribavirin and sofosbuvir for 12
weeks is acceptable in patients with compensated (Child-Pugh
A) cirrhosis awaiting liver transplantation if IFN-free com-
binations are not available, based on a study in 164 genotype
1-infected patients, half treatment-experienced and
one-third with cirrhosis, who achieved SVR4 in 85% of cases
[13].

The combination of sofosbuvir and ledipasvir with ribavirin
for 12 or 24 weeks was assessed in genotype 1 and 4 patients
with compensated (Child-Pugh A) or decompensated (Child-
Pugh B and C, up to 12 points) cirrhosis [89]. In Child-Pugh A
patients, data from this and other studies showed SVR12 rates
above 95%, both in treatment-naïve and treatment-experienced
individuals, independent of treatment duration. In patients with
decompensated cirrhosis, preliminary analysis showed SVR12
rates of 88% (50/57) and 88% (37/42) in Child-Pugh B and C
patients, respectively, independent of treatment duration [89].
At week 4 post-treatment, the MELD scores had improved by 1
to 8 points in 64% (34/53) of Child-Pugh B patients and in 70%
(28/40) of Child-Pugh C patients. Child-Pugh scores improved
by 1 to 3 points in approximately two-thirds of patients. The
safety profile of this combination was good and most serious
adverse events, including death, were unrelated to the study
drugs. Although the study was not specifically designed to assess
the impact of antiviral therapy in patients awaiting liver trans-
plantation, the data support the use of this combination in
patients with compensated and decompensated cirrhosis on the
waiting list.

Data on the efficacy and safety of the combination of
ritonavir-boosted paritaprevir, ombitasvir and dasabuvir with
ribavirin in compensated cirrhotic patients infected with geno-
type 1 have been published [45]. Patients with compensated
cirrhosis awaiting liver transplantation typically have more
advanced liver disease and portal hypertension than those
included in this study; however, patients with low albumin
levels (<35 g/dl, 43 patients) and low platelet counts
(<100,000 cells/ml, 78 patients) were included. In patients with
a platelet count <100,000 cells/ml, the SVR12 rates were 89%
and 97% in the 12- and 24-week treatment duration arms,
respectively. The SVR rates in patients with an albumin level
<35 g/dl were 84% and 89%, respectively. Thus, this combination
can be considered in individuals with compensated cirrhosis
and HCC who are on the waiting list.

The combination of sofosbuvir and simeprevir, with or with-
out ribavirin, has been assessed in large real-life cohorts includ-
ing a significant number of patients with cirrhosis [13]. In
patients with HCV genotype 1 infection and compensated
cirrhosis, the SVR4 rates were in the order of 90%. Preliminary
data in 81 genotype 1-infected patients with decompensated
cirrhosis showed an SVR4 rate of 75%, with a good safety pro-
file. However, simeprevir is not indicated in patients with
decompensated cirrhosis, due to the higher drug concentrations
observed.

Recommendations

• In patients awaiting liver transplantation, antiviral 
therapy is indicated, because it prevents graft infection
(A1) 

• Treatment should be initiated as soon as possible 
in order to complete a full treatment course before 
transplantation and assess the effect of viral clearance 
on liver function, because significant improvement in 
liver function may lead to delisting selected cases (B1)

• Patients awaiting liver transplantation should be treated 
with an IFN-free regimen, in principle for 12 or 24 
weeks, practically up to transplantation, with ribavirin
(A1)

• Patients with conserved liver function (Child-Pugh 
A) in whom the indication for transplantation is HCC 
can be treated with the combination of sofosbuvir 
and ribavirin for 16–20 weeks (genotype 2), with the 
fixed-dose combination of sofosbuvir and ledipasvir 
with ribavirin for 12 weeks (genotypes 1, 4, 5 or 6), 
with the combination of ritonavir-boosted paritaprevir, 
ombitasvir and dasabuvir with ribavirin for 12 weeks 
(genotype 1b) or 24 weeks (genotype 1a), with the 
combination of ritonavir-boosted paritaprevir and 
ombitasvir with ribavirin for 12 weeks (genotype 4), 
with the combination of sofosbuvir and simeprevir with 
ribavirin for 12 weeks (genotypes 1 and 4), or with the 
combination of sofosbuvir and daclatasvir with ribavirin 
for 12 weeks (all genotypes) (B1)

• Treatment with PegIFN-α, ribavirin and sofosbuvir for 
12 weeks is acceptable in patients with compensated 
(Child-Pugh A) cirrhosis awaiting liver transplantation if 
IFN-free combinations are not available (B2)

• Patients with decompensated cirrhosis (Child-Pugh 
B or C) awaiting liver transplantation can be treated 
with the combination of sofosbuvir and ribavirin for 16–20
weeks (genotype 2), with the fixed-dose combination 
of sofosbuvir and ledipasvir with ribavirin for 12 weeks 
(genotypes 1, 4, 5 or 6), or with the combination of
sofosbuvir and daclatasvir with ribavirin for 12 weeks
(all genotypes); however, data are limited in patients
with Child-Pugh C cirrhosis >12 points or   
with a MELD score >20 (A1)

• The optimal timing of treatment (i.e. before 
transplantation or post-transplantation) to maximize 
survival is still debatable and requires individual 
assessment (B2)

• Due to the limited amount of safety data reported 
in patients with decompensated cirrhosis awaiting 
liver transplantation, frequent clinical and laboratory 
assessment is necessary (B2)
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Post-liver transplantation recurrence

HCV infection recurrence is universal in patients with detectable
HCV RNA at the time of liver transplantation [93]. The course of
HCV-related liver disease is accelerated in liver transplant recipi-
ents and approximately one-third of them develop cirrhosis
within 5 years following transplantation [96,97]. Patients with
acute cholestatic hepatitis and patients with moderate to exten-
sive fibrosis or portal hypertension one year after transplantation
are at high risk of graft loss, and must urgently receive antiviral
therapy [98,99].

Treatment with PegIFN-a and ribavirin yields low SVR rates
and is poorly tolerated in liver transplant recipients. The addition
of telaprevir or boceprevir increases the SVR rates to 60–70% in
patients infected with genotype 1, but at the cost of frequent sev-
ere adverse events. Moreover, adjustments in the doses of cal-
cineurin inhibitors are necessary to avoid toxicity due to drug-
drug interactions. Nevertheless, HCV clearance has been shown
to have a positive impact on both graft and patient survival
[100,101].

The first study assessing the safety and efficacy of an IFN-free
regimen in HCV-infected liver transplant recipients used a com-
bination of sofosbuvir and ribavirin for 24 weeks [102]. The cohort
included 40 patients, of whom 40% had cirrhosis and 88% were
non-responders to an IFN-based treatment. This regimen yielded
an SVR12 rate of 70%, with an excellent safety profile (severe
adverse events in 15% of patients, anaemia in 20% and treatment
discontinuations in 5%). Calcineurin inhibitor dose adjustments
were not required due to the lack of significant interactions of
sofosbuvir with tacrolimus or cyclosporine. The beneficial impact
of HCV clearance on liver function and patient survival post-liver
transplantation is supported by data from the sofosbuvir compas-
sionate use program, which included patients with severe hepati-
tis C recurrence and a life expectancy without antiviral therapy of
less than 12 months [103]. Patients received up to 48 weeks of
sofosbuvir and ribavirin, with or without PegIFN-a. The SVR12 rate
was 59%. Fifty-seven percent of patients had a significant clinical
improvement at the last study visit, whereas 22% were unchanged,
3% had worsened their clinical status and 13% died. These results
suggest that HCV clearance impacts survival in these very sick
patients, particularly those with severe early recurrence. In real-
life patients infected with genotype 2, the combination of sofosbu-
vir and ribavirin post-liver transplant yielded a very high SVR rate
in the TARGET study [13].

Preliminary data from an on-going clinical trial assessing the
efficacy and safety of the fixed-dose combination of sofosbuvir
and ledipasvir with ribavirin for 12 or 24 weeks were presented
[104]. The patients included treatment-naïve and mostly treat-
ment-experienced patients with genotype 1 or 4 infection, with
all fibrosis stages (F0 to F4) including patients with Child-Pugh
B and C decompensated cirrhosis. The SVR rates were 97% (108/
111) in F0-F3 patients, 96% (49/51) in Child-Pugh A patients,
and 84% (37/44) in Child-Pugh B patients. Data were available
in only 8 Child-Pugh C patients, 5 of whom (62%) achieved an
SVR. There were no differences in efficacy between 12 and
24 weeks of therapy and the combination had an excellent
safety profile. As in immunocompetent patients, MELD
scores at week 4 post-treatment improved in the majority of
Child-Pugh A and B patients who achieved viral clearance
[104].

The antiviral efficacy and safety of the combination of
ritonavir-boosted paritaprevir, ombitasvir and dasabuvir with
ribavirin for 24 weeks was tested in 34 HCV genotype 1 liver
transplant recipients [105]. All of them were treatment-naïve
post-transplantation and had F0 to F2 fibrosis. All but one
achieved SVR12, while only 6% of patients reported severe
adverse events, 17% anaemia, and 1 patient had to
discontinue therapy. Due to drug-drug interactions with riton-
avir and paritaprevir, tacrolimus or cyclosporine dose adjust-
ments were required during the treatment period. In patients
with more advanced liver disease, data must be extrapolated
from patients not in the post-transplant recurrence setting.

Data from real-life cohorts with a combination of sofosbuvir
and simeprevir with or without ribavirin for 12 weeks were
reported. SVR12 was achieved in 91% (60/66) of patients infected
with genotype 1, most of whom were treatment-experienced
with one-third having advanced fibrosis or compensated cirrho-
sis. The SVR rate was slightly lower in genotype 1a patients with
advanced fibrosis [28]. In the TARGET real-life cohort study, in
which most patients were treatment-experienced and more than
half had cirrhosis, the combination of sofosbuvir and simeprevir
yielded a 90% (61/68) SVR4 rate [106].

Little data is available with the combination of sofosbuvir and
daclatasvir in the post-transplant setting, mostly from small real-
life cohorts. Overall, SVR is achieved in more than 90% of cases,
including in patients with fibrosing cholestatic hepatitis [107],
with this well tolerated regimen.
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Recommendations

Treatment of special groups

HBV coinfection

In patients with HCV-HBV coinfection, the HBV DNA level is
often low or undetectable, although it may fluctuate widely,
and HCV is usually the main driver of chronic hepatitis activity.
Patients should be carefully characterized for the replicative sta-
tus of both HBV and HCV, and hepatitis delta virus infection
should be sought. When HCV is replicating and causes liver dis-
ease, it should be treated following the same rules as applied to
HCV monoinfected patients. There is a potential risk of HBV
reactivation during or after HCV clearance [108]. In that case,
or if HBV replication is detectable at a significant level,
concurrent HBV nucleoside/nucleotide analogue therapy is indi-
cated. Simeprevir increases exposure to tenofovir. Thus, in
patients receiving tenofovir as anti-HBV treatment, the eGFR
and tubular function should be monitored frequently during
treatment and tenofovir doses should be consequently
adjusted.

Recommendations

• Patients should be treated with the same regimens, 
following the same rules as HCV monoinfected patients 
(B1)

• If HBV replicates at significant levels before, during 
or after HCV clearance, concurrent HBV nucleoside/
nucleotide analogue therapy is indicated (B1)

Immune complex-mediated manifestations of chronic hepatitis C

Several severe systemic immune complex-mediated mani-
festations of chronic HCV infection have been described.
Mixed cryoglobulinemia underlain by B lymphocyte expansion

• All patients with post-transplant recurrence of HCV 
infection should be considered for therapy (A1)

• Acute cholestatic hepatitis or the presence of moderate 
to extensive fibrosis or portal hypertension one year 
after transplantation predict rapid disease progression 
and graft loss and indicate more urgent antiviral 
treatment (A1)

• Patients with post-transplant recurrence of HCV should 
be treated with an IFN-free regimen, for 12 or 24 weeks 
with ribavirin (A1)

• Patients without cirrhosis or with compensated (Child-
Pugh A) cirrhosis post-transplant can be treated 
with the combination of sofosbuvir and ribavirin 
for 12 weeks (genotype 2), with the fixed-dose 
combination of sofosbuvir and ledipasvir with ribavirin 
for 12 weeks (genotypes 1, 4, 5 or 6), or with the 
combination of sofosbuvir and daclatasvir with ribavirin 
for 12 weeks (all genotypes), without the need for 
immunosuppressant drug dose adjustments (A1)

• Patients without cirrhosis or with compensated (Child-
Pugh A) cirrhosis post-transplant can be treated with the 
combination of ritonavir-boosted paritaprevir, ombitasvir 
and dasabuvir with ribavirin for 12 weeks (genotype 
1b) or 24 weeks (genotype 1a with cirrhosis), with 
the combination of ritonavir-boosted paritaprevir and 
ombitasvir for 12 or 24 weeks with ribavirin (genotype 
4 without or with cirrhosis, respectively), or with the 
combination of sofosbuvir and simeprevir with ribavirin 
for 12 weeks (genotypes 1 and 4), with the need for 
immunosuppressant drug dose adjustments or, in
the case of the sofosbuvir-simeprevir combination, 
the need to avoid cyclosporine A  (B1)

• Patients with decompensated (Child-Pugh B or C) 
cirrhosis can be treated with the combination of 
sofosbuvir and ribavirin for 12 weeks (genotype 2), with 
the fixed-dose combination of sofosbuvir and ledipasvir 
with ribavirin for 12 weeks (genotypes 1, 4, 5 or 6), 
or with the combination of sofosbuvir and 
daclatasvir with ribavirin for 12 weeks (all genotypes). 
In these patients, ribavirin can be started at the dose 
of 600 mg daily and the dose subsequently adjusted 
depending on tolerance (B1)

• No dose adjustment is required for tacrolimus or 
cyclosporine with sofosbuvir-ribavirin, sofosbuvir-
ledipasvir or sofosbuvir-daclatasvir (A2)

• Because of significantly increased plasma 
concentrations of simeprevir, the concomitant use of 
simeprevir and cyclosporine A is not recommended in 
liver transplant recipients. No simeprevir dose changes 
are required with tacrolimus and sirolimus, but regular 
monitoring of their blood concentrations should be 
performed (A2)

• When using the combination of ritonavir-boosted 
paritaprevir, ombitasvir and dasabuvir, the tacrolimus 
dose must be adjusted to 0.5 mg once weekly or 0.2 
mg every 3 days, while cyclosporine A dose must be 
adjusted to one-fifth of the daily dose given prior to HCV 
treatment once daily; prednisone use at doses ≤5 mg/
day is permitted, but the use of mTOR inhibitors is not 
recommended (A2)
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may cause a systemic vasculitis in which multiple organs are
involved as a result of vascular deposition of immune com-
plexes. The treatment of mixed cryoglobulinemia relies on cau-
sal (antiviral) therapy and/or immunosuppressive therapy.
Rituximab, an anti-CD20 monoclonal antibody, has been used
for both skin and organ involvement.

There is a significant association between hepatitis C and B
cell non-Hodgkin lymphoma. Diffuse large B cell lymphoma is
the most common. The disease is treated with standard of care
R-CHOP regimens; the outcome with rituximab appears to be
enhanced albeit that rituximab may enhance viral replication.
Rituximab has been associated with the possibility of
hepatic toxicity and transaminase elevations although the risk
is low.

The association of chronic HCV infection and chronic renal
disease is well-established. A spectrum of histopathological
lesions has been reported but the most frequent is type I mem-
brano-proliferative glomerulonephritis, usually in the context of
type II mixed cryoglobulinemia. Focal segmental glomeru-
losclerosis, vasculitic involvement and interstitial nephritis
may also occur. Approaches to therapy of HCV-associated renal
disease include antiviral therapy, corticosteroids and cyclophos-
phamide, B cell depletion therapy to prevent the formation of
immune complexes, or plasma exchange. It is possible but
unproven that the more effective and rapid antiviral response
observed with new IFN-free antiviral regimens will improve
outcome. Some evidence for rituximab in the management of
HCV-induced renal disease exists. However, there are questions
regarding its safe and optimal use together with rapidly acting
DAAs that need to be addressed. An interdisciplinary approach
is recommended.

Recommendations

• Treatment of HCV-associated lymphoma should utilise 
new IFN-free regimens as appropriate, but the effect 
of an SVR on the overall prognosis is not yet known. 
The effect of new antiviral therapies together with B 
cell depletion requires further study. An interdisciplinary 
approach with close monitoring of liver function is 
required (B1)

• Appropriate antiviral therapy should be considered 
for the treatment of mixed cryoglobulinemia and renal 
disease associated with chronic HCV infection. The 
role of rituximab in HCV-related renal disease requires 
evaluation. The more rapid inhibition of HCV replication 
and high SVR rates will need correlation with the 
response of the renal injury and the cryoglublinemia. 
Careful monitoring for adverse events is mandatory
(B1)

Patients with comorbidities

Haemodialysis patients.
HCV infection is prevalent in the haemodialysis population and is
associated with an increased risk for all-cause and liver-related
mortality. Cardiovascular disease remains, however, the main

cause of death in dialysis patients irrespective of HCV status. As
in all settings, the candidacy of a dialysis patient for antiviral
therapy requires special consideration of co-morbid conditions,
since the liver disease may have little impact on predicted mor-
bidity and mortality of that patient. HCV-associated liver damage
may be accelerated by immunosuppression. For this reason,
antiviral therapy should be considered for all haemodialysis
patients who will be candidates for renal transplantation.

The use of ribavirin is problematic in this setting.
Individualized ribavirin dosing of 200 mg/day or 200 mg/every
other day or 200 mg thrice weekly after haemodialysis is
recommended, and substantial hematopoietic support is essen-
tial. There are no published data to describe the pharmacoki-
netics, dosing safety and efficacy of current IFN-free anti-HCV
regimens in haemodialysis patients. This is an urgent unmet
need.

Recommendations

• Haemodialysis patients, particularly those who are 
suitable candidates for renal transplantation, should be 
considered for antiviral therapy (B1)

• Haemodialysis patients should receive an IFN-free, if 
possible ribavirin-free regimen, for 12 weeks in patients 
without cirrhosis, for 24 weeks in patients with cirrhosis 
(B1)

• Simeprevir, daclatasvir, and the combination of ritonavir-
boosted paritaprevir, ombitasvir and dasabuvir are 
cleared by hepatic metabolism and can be used in 
patients with severe renal disease (A1)

• Sofosbuvir should not be administered to patients with 
an eGFR <30 ml/min/1.73 m2 or with end-stage renal 
disease until more data is available (B2)

• The need for dose adjustments for the approved HCV 
DAAs in patients on dialysis is unknown. No safety 
dosing and efficacy data is available in this population. 
These drugs should thus be used with extreme caution 
in patients with severe renal disease, and only in 
extreme life-threatening situations for patients on 
dialysis (B1)

Non-hepatic solid organ transplant recipients
HCV infection in kidney transplant recipients may be associated
with an increased rate of liver fibrosis progression. Most studies
of kidney transplant cohorts show that HCV positivity is associ-
ated with impaired renal graft and patient survival. Impaired
graft survival partly reflects increased patient mortality. In addi-
tion, specific HCV-related causes such as glomerulonephritis and
increased risk of diabetes will affect graft outcome. HCV positiv-
ity is associated with increased all-cause and liver-related mor-
tality, though cardiovascular disease remains the main cause of
patient death [109]. As cirrhosis is an important predictor of poor
post-transplant survival after kidney transplantation, it is advis-
able to assess the stage of liver fibrosis in all HCV-positive kidney
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transplant candidates [94]. For patients with established cirrhosis
and portal hypertension who fail (or are unsuitable for) HCV
antiviral treatment, isolated renal transplantation may be con-
tra-indicated and consideration should be given to combined
liver and kidney transplantation [110]. As IFN-based treatment
may lead to graft rejection, there is an urgent need to offer these
patients IFN-free regimens. It remains to be determined whether
patients with chronic hepatitis C without cirrhosis should opti-
mally proceed to renal transplantation, with the expectation that
their hepatitis C can be cured post-transplant to improve the
outcome.

Data on HCV infection after heart transplantation are scarce
and controversial, with studies showing unaltered or decreased
survival rates in patients infected with HCV. No studies on the
risks and benefits of antiviral therapy are available in these
patients and the risk of graft rejection on IFN-a treatment
remains unclear. In this context, treatment of chronic HCV infec-
tion in heart transplant recipients must be based on IFN-free regi-
mens and the indication should be assessed on a case-by-case
basis, if HCV infection is life-threatening.

International guidelines list chronic HCV infection as a contra-
indication to lung transplantation [111]. Treatment of lung trans-
plant candidates before transplantation has been recommended
by some authors, but there is limited experience with this
approach. No data are available on the impact of HCV infection
and its treatment after pancreas or small bowel transplantation.

Recommendations

• HCV treatment before kidney transplantation may avoid 
liver-related mortality in the post-transplant patient, 
and may prevent HCV-specific causes of renal graft 
dysfunction. Where possible, antiviral therapy should 
be given to potential transplant recipients before listing 
for renal transplantation. These patients should receive 
an IFN-free, if possible ribavirin-free regimen, for 12 
weeks in patients without cirrhosis, for 24 weeks in 
patients with compensated (Child-Pugh A) cirrhosis, 
following the above recommendations. However, no 
safety and efficacy data is available in this population, 
and the need for dose adjustments for the new 
DAAs is unknown. These drugs should thus be used 
with extreme caution and sofosbuvir should not be 
administered to patients with an eGFR <30 ml/min/1.73 
m2 or with end-stage renal disease until more data is 
available (B1)

• In non-hepatic solid organ transplant recipients, 
patients with an indication for anti-HCV therapy 
should receive an IFN-free regimen, following the 
above recommendations on treatment regimen and 
management of drug-drug interactions with cyclosporine 
and tacrolimus when appropriate (B2)

Active drug addicts and patients on stable maintenance substitution
Ageing cohorts of people who inject drugs (PWID) with chronic
HCV and low treatment uptake are making a significant con-
tribution to the population with advanced liver disease and to
liver-related mortality [112,113]. The prevalence of HCV among
PWIDs is approximately 65% [114–116] and >80% among long-
term PWIDs [114].

HCV treatment must be considered for PWIDs, provided they
wish to receive treatment and are able and willing to maintain
regular appointments. Guidelines for pre-therapeutic assessment
for HCV-infected individuals are available [5,117]. Modelling
studies suggest that implementation of HCV treatment for
PWIDs could reduce transmission [118,119]. Decisions to treat
must be made on a case-by-case basis. PWIDs with on-going
social issues and/or with a history of psychiatric disease or with
more frequent drug use during therapy are at risk of lower adher-
ence and reduced likelihood of achieving SVR and need to be
monitored closely during therapy, and also need more supporting
measures.

HCV treatment has been delivered successfully to drug users
through various clinical models, including within general hospi-
tal liver disease and viral hepatitis clinics, drug detoxification
clinics, opioid substitution therapy clinics, prisons and com-
munity-based clinics. Strategies to enhance treatment adherence
were discussed above.

DAA clinical development programs have excluded individu-
als with active drug use, but many trials have included those
on opioid substitution therapy. DAA-based safety and treatment
outcome data has not been presented on clinical trial sub-pop-
ulations of individuals on opioid substitution therapy. Drug-drug
interaction studies have been undertaken with sofosbuvir and
simeprevir on the one hand, methadone [120] and buprenorphine
[121] on the other hand, with no clinically important interactions
observed. Interaction studies with daclatasvir and methadone/
buprenorphine are underway.

In addition to opioid substitution therapy, antidepressants,
antipsychotics and sedatives are frequently used in patients or
used by patients with addiction problems. No significant drug-
drug interaction has been reported with sofosbuvir. Simeprevir
increases blood concentrations of orally administered midazolam
and potentially triazolam. Caution is thus warranted when these
drugs with a narrow therapeutic index are co-administered via
the oral route. Little data is available with daclatasvir.
Pharmacokinetic studies on recreational and illicit drug use have
not been performed.

Guidelines

230 Journal of Hepatology 2015 vol. 63 j 199–236



Recommendations

• PWIDs should be routinely and voluntarily tested for HCV 
antibodies and if negative, every 6-12 months (B1)

• PWIDs should be provided with clean drug injecting 
equipment and access to opioid substitution therapy 
as part of widespread comprehensive harm reduction 
programs, including in prisons (B1)

• Pre-therapeutic education should include discussions of 
HCV transmission, risk factors for fibrosis progression, 
treatment, reinfection risk, and harm reduction strategies
(B1)

• PWIDs should be counselled to moderate alcohol intake, 
or to abstain if there is evidence of advanced liver 
disease (A1)

• PWIDs should be counselled to moderate cannabis 
use, or to abstain if there is evidence of advanced liver 
disease (B2)

• HCV treatment for PWIDs should be considered 
on an individualized basis and delivered within a 
multidisciplinary team setting (A1)

• Pre-therapeutic assessment should include an evaluation 
of housing, education, cultural issues, social functioning 
and support, finances, nutrition and drug and alcohol 
use. PWIDs should be linked into social support services 
and peer support, if available (A1)

• A history of intravenous drug use and recent drug use at 
treatment initiation are not associated with reduced SVR 
and decisions to treat must be made on a case-by-case 
basis (B1)

• Drug and alcohol users or any other patients with on-
going social issues and/or history of psychiatric disease, 
and those with more frequent drug use during therapy, 
are at risk of lower adherence and reduced likelihood of 
achieving SVR. They need to be monitored more closely 
during therapy and need more intensive multidisciplinary 
support (B1)

• Evaluation of safety and efficacy of new IFN-containing 
and IFN-free regimens in PWIDs is needed (C1)

• PWIDs on opioid substitution therapy should receive an 
IFN-free regimen (B1)

• The anti-HCV regimens that can be used in PWIDs are 
the same as in non-PWIDs. They do not require specific 
methadone and buprenorphine dose adjustment, but 
monitoring for signs of opioid toxicity or withdrawal 
should be undertaken. More data is needed with 
daclatasvir (B1)

• Awareness should be raised that liver transplantation is 
a therapeutic option in those with a history of intravenous 
drug use (B1) 

• Opioid substitution therapy is not a contra-indication for 
liver transplantation and individuals on opioid substitution 
should not be advised to reduce or stop therapy (B1)

Haemoglobinopathies
The most frequent haemoglobinopathy associated with

chronic hepatitis C is thalassemia major, which requires frequent
blood transfusions and is prevalent in countries where blood sup-
ply screening may be, or has been, suboptimal. Chronic HCV
infection is also frequent in individuals with sickle cell anaemia.
Treatment has often been withheld in these patients because
both PegIFN-a and ribavirin can cause anaemia. No trials with
antiviral therapy have been published in this population, but tri-
als are in progress. In the absence of published studies to examine
the safety of IFN-free treatment regimens in patients with hae-
moglobinopathies, there is no reason to consider that these drugs
are specifically contra-indicated. Thus, IFN-free, ribavirin-free
drug regimens should be used in these patients because they
have the great advantage of not aggravating the anaemia.

Recommendations

• The indications for HCV therapy are the same in 
patients with and without haemoglobinopathies (A1)

• Patients with haemoglobinopathies should be treated 
with an IFN-free regimen, without ribavirin (B1) 

• The anti-HCV regimens that can be used in patients 
with haemoglobinopathies are the same as in patients 
without haemoglobinopathies (B1)

• When the use of ribavirin is needed, careful monitoring 
is recommended, and blood transfusions may be 
required (B2)

Bleeding disorders
Haemophilia is an inherited bleeding disorder caused by a

deficiency of either factor VIII or IX in haemophilia A and B,
respectively. Patients suffer spontaneous and traumatic bleeds.
Treatment is based on intravenous replacement of these factors
which, until recently, were prepared from plasma donations.
Clotting factor concentrates are prepared from pools of plasma
containing up to 30,000 donations and prior to 1985 were infused
into recipients without any viral inactivation. Haemophiliacs
exposed to non-virally inactivated concentrates prior to 1985
had an almost 100% chance of being infected with HCV with their
first exposure to concentrate. There are a number of other inher-
ited bleeding disorders treated with concentrates, including von
Willebrand disease, and deficiencies of fibrinogen and factors II,
VII, X, XI, and XIII.

Progression to end-stage liver disease in patients with haemo-
philia is similar to HCV-positive individuals in the general pop-
ulation. The investigation of chronic liver disease in
haemophilia is the same as in non-haemophilic individuals.
Transjugular liver biopsies have enhanced the safety of the proce-
dure. Non-invasive methods can be utilised to monitor disease
progression. Death from liver failure in HCV-positive individuals
is among the commonest causes of death in patients with inher-
ited bleeding disorders. With the exception of unavailability of
liver histology, the management of chronic hepatitis C in haemo-
philia is similar to the non-haemophilic population. New HCV
DAAs are applicable to patients with haemophilia.
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Over 100 liver transplants have been carried out in haemophi-
lic patients worldwide. Factor VIII/IX concentrate is administered
immediately before the surgery, either by bolus injection or con-
tinuous infusion, and for the immediate post-operative period for
12–48 h, after which no further concentrate is required.
Coinfection with HIV/HCV is not a contra-indication to liver
transplantation in haemophilia. The indications for liver trans-
plantation in humans with haemophilia are the same as non-hae-
mophilic individuals, but the procedure has the major advantage
of producing a phenotypic cure of the haemophilia as a result of
factor VIII production by the transplanted liver.

Recommendations

• The indications for HCV therapy are the same in 
patients with and without bleeding disorders (A1)

• Potential drug-drug interactions in HCV-HIV coinfected 
patients receiving antiretroviral agents requires careful 
selection of agents (A1)

Follow-up of untreated patients and of patients with treatment
failure

Untreated patients with chronic hepatitis C and those who failed
to respond to previous treatment should be regularly followed.
The reason(s) for non-treatment and treatment failure should
be clearly documented. Untreated patients should be assessed
every 1 to 2 years with a non-invasive method. Patients with cir-
rhosis should undergo specific surveillance for HCC every
6 months.

Recommendations

• Untreated patients with chronic hepatitis C and those 
who failed prior treatment should be regularly followed 
(A1)

• Non-invasive methods for staging fibrosis are best 
suited for follow-up assessment at intervals (A1)

• HCC surveillance must be continued indefinitely in 
patients with cirrhosis (A1)

Treatment of acute hepatitis C

Most patients with acute hepatitis C are asymptomatic, but a
high rate of chronicity is expected without treatment (50–90%).
Symptomatic disease with jaundice, female gender, a young
age, and genetic polymorphisms in the region upstream of the
IL28B gene have been associated with spontaneous viral clear-
ance, but none of these parameters accurately predicts sponta-
neous resolution at the individual level.

Patients with acute hepatitis C should be considered for
antiviral therapy in order to prevent progression to chronic

hepatitis C. High SVR rates (>90%) have been reported with
PegIFN-a monotherapy, regardless of the HCV genotype. Lower
SVR rates have been reported with this regimen in patients with
HIV coinfection. Combination therapy with ribavirin does not
increase the SVR rate in HCV-monoinfected patients, but used
to be considered during treatment in patients with slow
response, HIV coinfection and other negative predictors of treat-
ment response [122–130]. A study reported higher SVR rates
after the addition of telaprevir to PegIFN-a and ribavirin in
HIV-coinfected patients infected with genotype 1 [131]. No data
are available on the use of new IFN-free treatment regimens in
patients with acute hepatitis C.

The ideal time point for starting therapy has not been firmly
established. Some investigators estimate that the onset of ALT
elevation, with or without clinical symptoms, may be the ideal
time point for treatment [132–135]. It has also been suggested
that patients should be followed with 4-weekly HCV RNA quan-
tification and that only those who remain HCV RNA positive at
12 weeks from onset should be treated [136].

Recommendations for treatment of patients with acute hep-
atitis C can only be inferred from results obtained in a priori more
difficult-to-cure chronically infected patients. There is currently
no indication for antiviral therapy as post-exposure prophylaxis
in the absence of documented HCV transmission.

Recommendations

• Based on existing data, PegIFN-α monotherapy 
(PegIFN-α2a, 180 µg/week or PegIFN-α2b, 1.5 µg/kg/
week) for 12 weeks can be used in patients with acute 
hepatitis C, who will achieve SVR in as many as 90% of 
cases (A1)

• PegIFN-α (PegIFN-α2a, 180 µg/week or PegIFN-α2b, 
1.5 µg/kg/week) should be combined with daily weight-
based ribavirin (1000 or 1200 mg in patients <75 kg or 
≥75 kg, respectively) for 24 weeks in patients with acute 
hepatitis C who are HIV-coinfected (B1)

• Although no data is available yet, IFN-free regimens 
can be used in these patients as they are expected to 
achieve high SVR rates. The same doses and durations 
as for patients with chronic hepatitis C can be used, 
without ribavirin, until new data indicate whether shorter 
and/or less intensive treatment is sufficient to achieve 
high infection cure rates (B1)

• There is no indication for antiviral therapy as post-
exposure prophylaxis in the absence of documented 
HCV transmission (B1)

Perspective of new treatments

Other treatment regimens are at the clinical developmental stage
and could reach the market within the next few years. They
include nucleotide analogue-based regimens; nucleotide-free tri-
ple combinations of three drugs, each with a low barrier to resis-
tance, which collectively achieve a high barrier to resistance; and
nucleotide-free double combinations of two drugs that include at
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least one ‘‘second-generation’’ drug with a higher barrier to resis-
tance [137,138]. New pangenotypic agents with greater potency
and a higher barrier to resistance will be required to offset drug
resistance associated with treatment failures as treatment is
expanded. Thus, these recommendations will be updated regu-
larly, following approval of new drug regimens by the European
Medicines Agency.
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