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Epidemiology

Global occurrence

Globally, an estimated 57 million people were living with a hepatitis 
C virus (HCV) infection in 2020, corresponding to 0.7% of the world’s 
population, with over 70% deriving from low-income and middle-income 
countries (Polaris Observatory HCV Collaborators 2022). Recent global 
estimates indicate that 30 countries account for 80% of the disease burden, 
with the highest prevalence being observed in countries in eastern Europe, 
certain countries in Africa and Asia, the Middle East and the South 
Caucasus and Central Africa (Spradling 2024). In contrast, HCV prevalence 
is observed to be low with <1.0% in most developed countries. Over the past 
5 years a considerable decline of 6.8 million HCV infections was observed 
(Polaris Observatory HCV Collaborators 2022). However, these estimates 
may rather derive from revised results of prevalence data than from the 
elimination progress, although country-specific therapeutic and harm 
reductions programmes have also contributed to a substantial decline (e. g. 
Egypt)(Polaris Observatory HCV Collaborators 2022, Polaris Observatory 
HCV Collaborators 2017). 

Currently, about 1.5 million new HCV infections are estimated each 
year with injecting drug use and unsafe health-care injections accounting 
for most cases (Polaris Observatory HCV Collaborators 2017). Overall, 
epidemiology of HCV is rapidly changing due to a scale up in screening 
and prevention measures and high cure rates in the era of interferon free 
direct acting antiviral (DAA) treatment. The implementation of a routinely 
screening of donated blood for bloodborne viruses in the early 1990, high-
coverage needle and syringe programmes as well as opioid agonist therapy 
have led to a significant reduction of HCV infections in people who inject 
drugs (PWID) and of transfusion associated HCV infections. Accordingly, a 
peak of annual HCV incidence was observed in most countries between 1970 
and 2005 followed by a decline in PWIDs in many high-income countries 
(Morris 2017). Nevertheless, in the USA and some low-income and middle-
income countries a sustained high or even increasing incidence has been 
reported in the last years (Artenie 2023, Liang and Ward 2018, Trickey 2019).

HCV strains are classified into eight major genotypes, with at least 
86 subtypes identified to date, whose prevalence and distribution vary 
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considerably between different regions (Borgia et 2018, Polaris Observatory 
HCV Collaborators 2017). HCV subtypes 1a and 1b are the most common in 
Northern America, Europe and Japan, while genotype 2 accounts for most 
infections in West Africa and in South America (Gower 2014, Messina 2015, 
Petruzziello 2016). Subtype 3a, which is very common among intravenous 
drug abusers, is common mainly in Europe, USA, Pakistan and South East 
Asia, while genotype 4 prevails in North Africa and in the Middle East and 
genotypes 5 and 6 are endemic, respectively, in South Africa and in South 
China / South East Asia (Gower 2014, Messina 2015, Petruzziello 2016, 
Polaris Observatory HCV Collaborators 2017, Zhang 2017).

Transmission 

Parenteral exposure to HCV is the most efficient means of transmission. 
Most common routes include transfusion of unscreened blood products, 
injection drug use and unsafe skin-penetrating health-care practices. 
Infrequent modes of transmission are vertical and heterosexual 
transmission.

It is estimated that most recently acquired infections occur in 
individuals who have injected illicit drugs. However, HCV infection has 
also been associated with a history of injecting recreational drugs such as 
methamphetamine in a sexual context or intranasal cocaine use, presumably 
due to blood on shared straws or other sniffing paraphernalia. Besides 
recreational drug use, sexual risk behaviour represents the predominant 
risk factor for HCV transmission in men who have sex with men (MSM), 
with increased risk in men with human immunodeficiency virus (HIV) 
coinfection. In the last decades, observed outbreaks of recently acquired 
HCV infections in several cities in Europe and the United States among 
MSM have focused attention on sexual transmission of HCV (Boesecke 2015, 
Boesecke 2012). Sexual behaviors with HCV acquisition in this population 
including fisting, anal intercourse without condom, group sex, having 
many sex partners in a short time period and mucosal damage have been 
identified as primary risk factors for HCV transmission in MSM (Bradshaw 
et al., 2020; Newsum et al., 2021). In contrast, HCV transmission by sexual 
contact is uncommon between heterosexual couples (<0.1% per year in 
monogamous heterosexual couples)(Terrault 2013). Perinatal transmission 
of HCV is observed in about 5% of infants born to women with HCV, with 
increased risk associated with maternal HIV co-infection (10%), higher 
maternal HCV RNA (≥6.0 log10 IU/mL), amniocentesis, prolonged rupture of 
membranes and invasive fetal monitoring (Ades 2023, Benova 2014, Deng 
2023, Kushner 2022, Ohto 1994, Terrault 2021).

In high-income countries, PWIDs and HIV positive MSM represent the 

populations at highest risk to acquire HCV infections (Degenhardt 2017, Jin 
2010). In middle-income and low-income countries, unsafe health medical 
procedures are the most commonly identified source of infection, with an 
increasing burden related to injection drug use.

Clinical presentation and natural history of HCV 
infection

Recently acquired HCV infection

Most people (>70%) have no symptoms attributable to recently acquired 
HCV infection, making early diagnosis challenging (Vogel 2009). Symptoms 
associated with recently acquired infection include jaundice, fever, 
headache, malaise, anorexia, nausea, vomiting, diarrhoea, and abdominal 
pain. Aminotransferases become elevated approximately 6-12 weeks after 
exposure. The elevation of aminotransferases can have a broad range 
among individuals but tends to be more than 10-30 times the upper limit 
of normal. HCV antibodies can be found about 6-8 weeks after exposure in 
most cases. However, in some patients HCV seroconversion can be delayed. 
Thus, if recently acquired HCV infection is suspected, HCV-RNA testing by 
PCR is recommended as HCV antibodies might not present yet (Hajarizadeh 
et al., 2015). Periodic screening for infection may be warranted in certain 
groups of patients who are at high risk for infection, e. g. HIV positive MSM 
or persons who use drugs. 

Although most people have viral persistence and develop chronic HCV 
infection, some undergo spontaneous clearance (15–35%), usually within 6 
months (Aisyah 2018, Ingiliz 2017, Micallef 2006). Factors, that have been 
found to be associated with spontaneous clearance of HCV infection, were 
associated with female gender, younger age at infection, lower HCV RNA 
load and co-infection with hepatitis B virus (HBV)(Grebely 2014, Martinello 
2018, Shin 2016). Immunodeficiency has been observed to reduce the chance 
of spontaneous clearance (<20%)(Aisyah 2018, Ingiliz 2017).

Introduction of highly efficient DAA agents has led to several changes 
in management and treatment of patients with recently acquired HCV 
infections with varying recommendations of international guidelines 
(EASL 2020, AASLD 2023, EACS 2024). Treatment initiation 4 weeks after 
HCV has been diagnosed and after spontaneous seroconversion has been 
ruled out, is recommended by the European AIDS Clinical Society (EACS) 
guideline and has been shown to be beneficial for patients’ outcome, to 
reduce transmission and to be cost effective (EACS 2024). 
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and enable decentralised care, especially among low-income settings and 
in key populations. Various approaches, such as dried blood spot testing, 
point-of-care antibody and RNA testing and reflex RNA testing from HCV 
antibody positive samples have demonstrated effectiveness in enhancing 
testing uptake and diagnosis (Cunningham 2022). Point-of-care HCV testing 
has simplified testing algorithms, increased diagnosis rates, and facilitated 
linkage to care and treatment. At the point of care, antibody testing can 
be conducted using fingerstick blood, whole blood, or oral fluid samples, 
providing results in less than 20 minutes. Similarly, HCV RNA testing can be 
performed using fingerstick or whole blood samples, with results available 
within 1 hour.   These point-of-care tests have shown excellent diagnostic 
performance in various populations and settings, including community 
health centres, drug treatment clinics, prisons, homelessness settings, 
supervised drug consumption rooms, residential rehabilitation facilities as 
well as in countries with restricted health care resources.

Management of HCV infection

Indications for treatment: who should be treated?

Generally, all treatment-naïve and treatment-experienced patients 
with recently acquired or chronic HCV infection should be considered for 
HCV treatment, because cure of infection is associated with reductions 
in the risk of hepatocellular carcinoma (HCC), liver-related and all-cause 
mortality, improvements in liver fibrosis and quality of life. One further 
reason for early treatment initiation is the prevention of further HCV 
transmission especially in patients with high risk of transmitting HCV 
(PWIDs, MSM with high-risk sexual behaviour, women of childbearing 
age and prison inmates). Besides early HCV treatment in PWIDs and MSM 
with high-risk sexual practices, constructive preventive strategies such 
as raising awareness as well as behavior interventions are necessary to 
prevent reinfections and further HCV transmission. 

Patients with significant liver fibrosis (METAVIR score F2 or F3) or 
liver cirrhosis (METAVIR score F4), including those with decompensated 
liver cirrhosis, should be considered for urgent treatment initiation. 
Further reasons for prompt treatment initiation are clinically significant 
extrahepatic manifestations (e.g. HCV immune complex-mediated 
vasculitis, HCV infection related B-cell non-Hodgkin lymphomas (B-NHL), 
HCV recurrence during or after liver transplantation, patients at risk of 
rapid progression of liver disease due to concomitant diseases (e. g. patients 
with coinfections such as HBV or HIV or in recipients of solid organs or 
stem cells).

Chronic HCV infection

In most individuals chronic HCV infection causes progressive disease, 
that deteriorate from chronic inflammation to fibrosis and liver cirrhosis. 
Approximately, 20-30% of chronically infected patients develop liver 
cirrhosis over a period of 20 to 30 years (Freeman 2001, Thein 2008). It is 
not clear why HCV results in chronic infection in most cases. The rapid 
mutation of the virus and its high genetic diversity may allow HCV to escape 
immune recognition. Host factors such as HCV-specific CD4 T cell and NK 
cell responses, IL28B gene polymorphisms and specific HLA-DRB1 alleles 
have been shown to be involved in the ability to spontaneously clear the 
virus (Lauer and Walker 2001, Rauch 2010, Thomas 2009).

Once liver cirrhosis has been diagnosed, the risk of hepatic 
decompensation and hepatocellular carcinoma is about 3% and 1-2% per 
year, respectively (Fattovich 1997). Factors associated with increased risk 
of hepatocellular carcinoma are elevated bilirubin, male gender, markers 
of advanced liver cirrhosis and portal hypertension as well as prolonged 
prothrombin time and thrombocytopenia (Villanueva 2019). Moreover, 
about 30% to 40% of individuals with chronic HCV infection develop 
extrahepatic manifestations and diseases such as mixed cryoglobulinemic 
vasculitis, porphyria cutanea tarda, lichen planus and B-cell non-Hodgkin 
lymphoma (Zignego and Craxì 2008).

Diagnosis

The standard algorithm for testing HCV involves a two-step process. 
Serologic tests are sufficient when chronic hepatitis C is expected, with a 
sensitivity of more than 99% with currently used 3rd generation assays. 
Positive serologic results require HCV ribonucleic acid (RNA) or with slightly 
reduced sensitivity HCV core antigen measurement in order to differentiate 
between chronic hepatitis C and resolved HCV infection in the past. Anti-
HCV antibodies are usually detectable within 6 weeks after exposure, 
although in severely immunocompromised individuals, their detection may 
be delayed or absent (Netski 2005). Thus, when recently acquired hepatitis 
C is considered, serologic screening alone is insufficient because anti-HCV 
antibodies may develop late after transmission of the virus. In contrast, 
HCV RNA is detectable within a few days of infection, making nucleic acid-
based tests mandatory in diagnosing recently acquired hepatitis C. HCV 
testing is usually conducted by collecting a blood sample and analysing it 
in a centralised laboratory. The complexity and costs associated with HCV 
diagnostics pose challenges to large-scale testing. Simplifying the diagnostic 
process and utilising easily accessible samples could improve testing uptake 
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before starting pan-genotypic HCV drug regimens but should be done prior 
to initiating genotype-specific DAA therapy. In addition, HCV genotype 
determination is useful, if available, in order to identify HCV subtypes, 
which are resistant to NS5A inhibitors (i. e. HCV genotype 3c), and to 
identify patients, who may benefit from an adapted HCV treatment. Figure 
1 provides an overview of the treatment process in the case of HCV therapy, 
from pre-treatment assessment to a simplified therapy with genotype/
subtype-free combinations and the post-treatment follow-up.

Figure 1. Simplified genotyping-free algorithm for HCV treatment among treatment-naive 
patients with and without cirrhosis

Endpoint of HCV therapy 

The goal of antiviral therapy is to cure hepatitis C via a sustained 
elimination of the virus. Sustained virologic response (SVR) is the 
established efficacy endpoint and is defined as undetectable HCV RNA in 
serum or plasma 12 (SVR12) or 24 (SVR24) weeks after the end of treatment. 

In settings, where HCV RNA assays are not available or not affordable, 
using a HCV core antigen assay with a lower limit of detection corresponding 
to approx. 4.000 IU/mL HCV RNA can be used as an alternative endpoint. 
Long-term follow-up studies have shown that in most cases SVR corresponds 
to a definitive cure of HCV infection (Frías 2019, Sarrazin 2017).

Pretherapeutic assessment of patients 

When assessing individuals with hepatitis C (HCV) infection, several 
key factors should be considered.

Evaluation of liver disease severity is crucial prior to treatment initiation 
in order to identify the presence or absence of liver cirrhosis or advanced 
liver fibrosis (METAVIR score F3), because some treatment regimens must 
be adjusted and post-treatment prognosis as well as surveillance for HCC 
are dependent on the severity of liver disease. Non-invasive tools should be 
preferred over liver biopsy to assess advanced liver disease. Liver stiffness 
measurement obtained with Transient Elastography (TE), point-shear wave 
elastography (pSWE) or 2D-SWE are well validated tools to determine 
significant fibrosis or liver cirrhosis (Berzigotti 2021). If possible, liver 
stiffness measurement should be performed in combination with blood 
biomarkers such as the aspartate aminotransferase to plated ratio index 
(APRI) and fibrosis-4 score (FIB-4) in order to improve accuracy (Castéra 
2010, Castéra 2005). The need for liver biopsy prior to HCV treatment has 
become rare and indication to liver biopsy is limited to cases of suspected 
mixed etiologies (e. g. metabolic syndrome or autoimmunity). 

Moreover, relevant comorbidities such as HIV-, or HBV coinfection, renal 
insufficiency and further causes of liver disease (e. g. metabolic-associated 
fatty liver disease or alcoholic liver disease) should be systematically 
investigated. 

Beyond that, assessment of factors associated with HCV transmission 
such as substance abuse or sexual risk behavior and factors associated with 
liver disease progression, including alcoholic use, obesity and diabetes 
mellitus should be performed. 

Prior to initiating HCV therapy, the presence of viraemia should be 
verified by detecting HCV RNA or if not available or not affordable HCV core 
antigen in serum or plasma. Identifying HCV genotype is not mandatory 
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Table 1. Overview of genotyping/subtyping-free antiviral combinations in DAA-naïve patients 
with compensated liver disease 

Genotype Cirrhosis status Prior treatment Glecaprevir-
pibrentasvir

Velpatasvir-
sofosbuvir

All genotypes No cirrhosis Treatment-naïve 8 weeks* 12 weeks**

Peg-IFN+RBV

Compensated 
cirrhosis 

Treatment-naïve 

Peg-IFN+RBV 12 weeks*

Abbreviations: DAA, direct-acting antiviral agent. 
*In cases of HCV GT3 and treatment experience meaning pre-treatment with (PEG-) 
interferon ± ribavirin, sofosbuvir with (PEG-)interferon + ribavirin or sofosbuvir + ribavirin, 
extended treatment duration over 16 weeks is recommended. 
**In patients with liver cirrhosis, additional treatment with ribavirin should be considered.

Table 2. Overview of antiviral combinations in DAA-naïve patients with compensated liver 
disease if genotype is available

Geno-
type

Cirrhosis 
status

Prior 
treatment

Glecaprevir- 
pibrentasvir

Sofosbuvir- 
velpatasvir

Grazoprevir- 
elbasvir

Voxilaprevir- 
velpatasvir- 
sofsobuvir

1b No 
cirrhosis

Treatment- 
naïve

8 weeks 12 weeks* 12 weeks No

Peg-IFN+RBV

Com-
pensated 
cirrhosis 

Treatment- 
naïve

Peg-IFN+RBV 12 weeks

1a, 2, 
4, 5, 6

No 
cirrhosis

Treatment- 
naïve

8 weeks 12 weeks* No No

Peg-IFN+RBV

Com-
pensated 
cirrhosis 

Treatment- 
naive

Peg-IFN+RBV 12 weeks

3 No 
cirrhosis

Treatment- 
naive

8 weeks 12 weeks* No No

Peg-IFN+RBV 12-16 weeks No

Com-
pensated 
cirrhosis 

Treatment- 
naïve

8 weeks 12 weeks* 12 weeks

Peg-IFN+RBV 16 weeks 12 weeks

Abbreviations: DAA, direct-acting antiviral agent. 
**In patients with liver cirrhosis, additional treatment with ribavirin should be considered.

If genotype determination is not available or affordable, simplified 
treatment algorithms are feasible in most cases: the only information needed 
to start treatment with the genotyping/subtyping-free treatment regimens 
VEL/SOF or GLE/PIB in treatment-naïve patients with compensated liver 
disease (no liver cirrhosis or compensated liver cirrhosis Child-Pugh A), who 

Direct-acting antiviral therapy

Continuous research on the HCV life cycle enabled the development 
of a new generation of antiviral substances for treating HCV infection, 
the direct acting agents (DAAs). In contrast to the rather non-specific 
treatment with pegylated interferon (peg IFN-α) and ribavirin (RBV), DAAs 
inhibit specific viral proteins necessary for HCV replication. Based on their 
molecular mode of action DAAs are classified in NS3/4 protease inhibitors, 
that prevent the proteolytic processing of the HCV polyprotein between 
NS3 and NS4A, non-nucleoside and nucleotide analogue NS5B RNA-
dependent RNA-polymerase inhibitors, which target the NS5B, and NS5A 
inhibitors, that bind to the NS5A domain 1 and prevent RNA from binding, 
therefore disrupting RNA replication (Gottwein 2018, Powdrill 2010). The 
introduction of these IFN-free DAAs has revolutionised and simplified 
clinical management in the past decade. 

With the approval of the nucleotide analogue sofosbuvir in December 
2013 in the USA and in January 2014 in Europe, the first IFN-free therapy 
became widely available. The first interferon-free regimens were the 
dual combinations of ledipasvir-sofosbuvir (LDV/SOF) and sofosbuvir 
plus simeprevir, which were approved for genotype 1 HCV infection 
2014. With the approval of the fixed-dose combination of the second-
generation pan-genotypic NS5A inhibitor velpatasvir with sofosbuvir in 
summer 2016, the first pan-genotypic fixed-dose combination regimen was 
available. Today, four pangenotypic fixed-dose combination regimens are 
available: velpatasvir-sofosbuvir (VEL/SOF), daclatasvir-sofosbuvir (DAC/
SOF), glecaprevir/pibrentasvir (GLE/PIB) and voxilaprevir/velpatasvir/
sofosbuvir (VOX/VEL/SOF)(Bourlière 2017, Brown 2020, Feld 2015, Foster 
2015, Kwo 2017, Sulkowski 2014, Wyles 2017, Zeuzem 2018). The triple 
fixed-dose dose combination of VOX/VEL/SOF was approved in 2017 and 
enables re-treatment of patients failing DAA therapy. Moreover, the non-
pangenotypic combination of grazoprevir and elbasvir is possible in 
settings, where available HCV genotype and subtype determination enables 
the identification of patients infected with HCV genotype 1b (Jacobson 
2017). Table 1 and 2 give an overview of the recommended first-line 
treatment schedules and treatment durations in patients with compensated 
liver disease, depending on whether genotype/subtype determination is 
available. All approved IFN-free DAAs have an excellent safety and efficacy 
profile (SVR≥95%, including patients with compensated liver cirrhosis), 
short treatment duration and low resistance-related failure. 
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SOF was approved for paediatric patients aged 3 years and older infected 
with HCV genotype 1, 4, 5 and 6 (Murray 2018, Schwarz 2020). DAC/SOF 
is not approved in children and adolescents but is recommended by WHO 
based on real-world data and pharmacokinetic modelling for the use in this 
population in low-income and middle-income countries (Pawlotsky 2020).

Table 3. Overview of genotyping/subtyping-free antiviral combinations in DAA-naïve patients 
with compensated liver disease 

Treatment regimen Usual dose

GLE + PIB

Adults and adolescents (≥12 years) ≥ 45kg 300mg GPR + 120mg PBR/day in 1 dose

Children (3-11 years) ≥ 30 to < 45kg 250mg GPR and 100mg PBR/day in 1 dose

Children (3-11 years) ≥ 20 to < 30kg 200mg GPR and 80 PBR/day in 1 dose

Children (3-11 years) < 20 kg 150mg GPR and 60mg PBR/day in 1 dose

VEL + SOF

Adults and adolescents (≥12 years) ≥30 kg 100mg VEL + 400mg SOF/day in 1 dose

Children (3-11 years) ≥17 to <30 kg 50mg VEL + 200mg SOF/day in 1 dose

Children (3-11 years) <17 kg 37.5mg VEL + 150mg SOF/day in 1 dose

GZR + ELB

Adults and adolescents (≥12 years) ≥30 kg 100mg GZR + 50mg ELB/day in 1 dose

VOX + VEL + SOF

Adults and adolescents (≥12 years) ≥ 45kg 100mg VOX + 100mg VEL + 400mg SOF/
day in 1 dose

Abbreviations: DAA, direct-acting antiviral agent; ELB, elbasvir; GLE, glecaprevir; GZR, 
grazoprevir; HCV, hepatitis C virus; PIB, pibrentasvir; SOF, sofosbuvir; VEL, velpatasvir; VOX, 
voxilaprevir.

HCV treatment in pregnancy

Data situation is still limited regarding the teratogenic risk of DAAs. 
Thus, safe contraception should be recommended during antiviral 
treatment. Antiviral therapy during pregnancy and breastfeeding is 
currently not recommended. However, real world data on different DAA 
regimens (i.e. VEL/SOF, DAC/SOF) used in pregnancy showed no adverse 
effects on pregnancies and newborns and a prospective study for the use 
of VEL/SOF during pregnancy is ongoing (AbdAllah 2021, Ades 2023, 
Chappel). In HCV-monoinfected patients, the risk of vertical transmission 
is approx. 5%, a caesarean section does not reduce the risk of transmission 
(Yeung 2014). HCV-infected mothers are not advised against breastfeeding. 
Diagnosis of HCV infection in newborns is uncertain during the first weeks 
and spontaneous resolution is not infrequent until the age of 3 years.

are treatment-naïve or treatment-experienced with an IFN-based regimen, 
is the presence of HCV replication and possible drug-drug interactions. 
Evidence from several clinical trials as well as real-world studies exists and 
supports that treatment with GLE/PIB over 8 weeks or VEL/SOF over 12 
weeks is effective if genotype/subtype determination is not available (EASL 
2020)(Table 1). However, in many middle- and low-income countries, the 
recommended pan-genotypic DAA combinations are not available. In these 
cases, the generic combination of daclatasvir and sofosbuvir (DAC/SOF) is 
safe and provides high SVR rates at a relatively low price (Pawlotsky 2020). 
If this combination is also not accessible, the use of older DAA combinations 
or, in rare cases, treatment with IFN-based therapy is necessary (Zeng 
2020). For detailed information on older treatment regimens such as the 
dual treatment with Peg-IFN+RBV and triple treatment regimens including 
Peg-IFN+RBV plus protease inhibitors, we refer to the previous edition 
of the textbook dating from 2015. For detailed information on older DAA 
combinations sofosbuvir + ribavirin, simeprevir + sofosbuvir, daclatasvir 
+ sofosbuvir and for the 3D combination (ombitasvir, paritaprevir/r + 
dasabuvir) we refer to the textbook dating from 2016.

Management of HCV in special epidemiological 
groups 

HCV treatment in children and adolescents

A systematic review updated in 2016 on the prevalence of HCV viraemia 
in children and adolescents aged 1-19 years, revealed an overall burden of 
3.5 million cases or 0.15% of the global population (Indolfi 2019). Clinical 
trial data evaluating DAA regimens in children and adolescents have 
allowed the expanded use of these safe and well-tolerated HCV therapies 
in the paediatric population. Generally, HCV treatment in children and 
adolescents is based on the recommendations for adults. 

Based on representative study results, GLE/PIB was approved as a 
pan-genotypic therapy for children and adolescents in 2019 (Jonas 2020). 
For children aged 12 and over, the effectiveness, dosage and treatment 
duration of therapy correspond to those approved for adults. Regarding the 
administration of GLE/PIB in children aged 3-11 years, dosage adjustment 
is required depending on age and body weight (Table 3). Based on positive 
study results, VEL/SOF has also been approved for paediatric patients 
aged ≥3 years in June 2021 (Jonas 2019). The recommended dose of VEL/
SOF in patients aged 3 to less than 18 years is based on weight. Following 
positive results of two clinical trials, genotype-specific therapy of LED/
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Remaining challenges

Tremendous progress in DAA therapy, that resulted in pan-genotypic 
fixed-dose combinations, solved most of the remaining challenges in anti-
HCV treatment. Today, IFN-free DAA combinations enable HCV cure quite 
easily and safe without any relevant adverse effects. However, some patients 
still fail to cure.

Treatment of patients with virological failure after pan-
genotypic DAA therapy

With currently available highly efficacious pangenotypic DAA regimens, 
treatment failure is rare. However, some difficult-to-treat subgroups remain, 
who fail not only first-line therapy but also retreatment with VOX/VEL/
SOF (Bourlière 2017, Vermehren 2020). Studies have shown that virologic 
treatment failure to VOX/VEL/SOF is primarily observed in patients with 
difficult-to-treat cofactors such as HCC, liver cirrhosis and HCV genotype 3 
(Degasperi 2019, Graf 2024, Llaneras 2019). In contrast, clinical trials as well 
as real-world studies have shown that RASs as well as rare genotypes and 
chimera have no impact on cure in patients retreated with VOX/VEL/SOF 
(Bourlière 2017, Degasperi 2019, Graf 2024, Llaneras 2019).

In these cases, rescue therapy with GLE/PIB+SOF over 24 weeks or 
retreatment with VOX/VEL/SOF + RBV over 16-24 or weeks is recommended 
(Pawlotsky 2020). However, only limited clinical experience consisting of 
case series involving fewer than 25 patients supports this recommendation 
(Bernhard and Stickel 2020, Dietz 2021, Fierer and Wyles 2020, Martin 2021).

Treatment of patients with decompensated liver disease

Patients with decompensated liver cirrhosis including those after TIPS 
implantation represent a further subgroup which is still difficult to treat 
even in the age of DAAs. Due to its hepatic metabolisation, NS3/4 protease 
inhibitors are contraindicated in these patients, which limits treatment 
option to NS5A inhibitors, sofosbuvir and RBV. Thus, the European 
Association for the Study of the Liver (EASL) recommends the combination 
of VEL/SOF over 12 weeks as the treatment of choice in patients with 
decompensated liver cirrhosis (Child Pugh B or C) or with compensated liver 
cirrhosis (Child Pugh A) and prior episodes of decompensation (Pawlotsky 
2020). 

This recommendation is based on the results of the ASTRAL-4 study, 
which demonstrated high SVR rates in patients with a Child Pugh class B 

HCV treatment in people with hepatocellular carcinoma

In patients with chronic hepatitis C and hepatocellular carcinoma (HCC), 
a coordinated approach and multidisciplinary tumour board decision is 
required. The indication for antiviral therapy should be made individualised 
in an experienced centre, taking into account tumour stage, treatment 
concept and the overall prognosis. If a curative treatment approach exists 
for HCC, antiviral therapy is generally indicated in those patients. DAA 
interactions with immunotherapies for hepatocellular carcinoma are not 
a concern. However, in contrast to HBV-associated HCC, where antiviral 
suppression therapy has a clinical significance in palliative treatment, no 
reliable and confirmed analogous data exist for the palliative treatment of 
HCV-associated HCC (Zhang and Guo 2015). 

Post-treatment surveillance

After achieving SVR12, patients with normal liver enzymes and without 
advanced liver disease (advanced liver fibrosis METAVIR F3 or liver 
cirrhosis) require no further follow-up. HCV infection can be considered as 
definitely cured in these patients. 

Patients with persistently elevated liver parameters post SVR12 should 
be examined for further hepatopathies. Individuals with advanced liver 
fibrosis (METAVIR score F3) or liver cirrhosis (F4) should remain under 
surveillance for HCC by ultrasound and for clinically significant portal 
hypertension. Long-term post-SVR follow-up studies revealed that the risk 
of developing HCC is significantly reduced compared to untreated patients 
post SVR but it remains (Arase 2013, Carrat 2019, Nahon 2017, van der Meer 
2012). Thus, duration of HCC surveillance in patients with advanced fibrosis 
or liver cirrhosis is indefinite despite SVR and potential normalisation 
of non-invasive liver fibrosis assessment tools. However, a recent meta-
analysis showed good correlation between declined values for transient 
elastography 24 weeks after the end-of-treatment and a lower risk for 
HCC development, although a specific cut-off cannot be determined so far 
(Esposto 2024). In line with these results, discontinuation of surveillance for 
clinically significant portal hypertension can be considered if improvement 
can be observed following SVR (liver stiffness measurement <12 kPa and 
platelet count >150x109 /L)(de Franchis 2022, Semmler 2024).
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