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Abstract Viral infections have the potential to induce carci-
nogenesis through chronic inflammation. Hepatitis B and hep-
atitis C (HCV) are two major risk factors for the development
of hepatocellular carcinoma (HCC) and are responsible for
70–80 % of cases seen worldwide. The incidence of HCC
has been rising in the USA over the last several decades,
largely in part to the prevalence of HCV-induced cirrhosis.
Curative therapies with resection and orthotopic liver trans-
plantation are only available for individuals with early-stage
HCC, and disease recurrence is still common after treatment,
highlighting the need for both primary and secondary preven-
tative measures. Despite the low rates of viral eradication with
interferon-based regimens, many studies have shown a
chemo-protective effect in patients who do achieve a sustained
virologic response. The emergence of new direct-acting anti-
viral agents with cure rates above 95 % has the potential to
change the landscape of HCV-induced HCC. This article dis-
cusses the current data for HCV therapy as a chemo-
preventive agent and HCV treatment strategies for patients
with various stages of hepatocellular carcinoma.
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Introduction

Hepatocellular carcinoma (HCC) is the sixth most common
cancer and accounts for 5.6 % of all cancer diagnoses [1].
Both hepatitis B (HBV) and hepatitis C (HCV) are well-
documented risk factors for the development of HCC via in-
duct ion of an inf lammatory sta te that promotes
hepatocarcinogenesis [2]. While HBV is the most common
cause of HCC worldwide accounting for 53 %, HCV is re-
sponsible for 10–20 % of HCC [3]. In the USA, HCV is the
most common etiologic factor, seen in 30–60% ofHCC cases.
Data derived from cohort studies estimates that patients infect-
ed with HCV develop HCC at a rate of 1–3 % over 30 years
[4]. Without effective antiviral therapy leading to eradication
of viral replication, predictive models have shown that at least
14.4 % of all patients with HCV will develop HCC over
30 years [5]. Fortunately, the ability to treat HCV has changed
dramatically over the past 2 years with the emergence of
interferon-free direct-acting antiviral agents (DAAs) that pro-
duce sustained virologic response (SVR) in over 90 % of
treated individuals [6••]. While there have been many ad-
vances in the treatment of HCV, curative therapies for HCC
are limited to those with early-stage disease and the 5-year
overall survival (OS) remains at a dismal 18 % for all stages
of disease [7]. As more patients achieve a SVR with highly
active antiviral agents, the landscape of HCC would be antic-
ipated to hopefully change. However, there are many uncer-
tainties with regard to management of patients with HCVas it
relates to HCC, as most of the studies available are retrospec-
tive in nature and utilized the traditional interferon-based
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regimen associated with significantly lower rates of viral
clearance.

Pathogenic Background Behind HCVand HCC

HCV is a single-stranded RNAvirus that, in contrast to HBV,
remains in the cell cytoplasm and is not capable of integrating
into the host genome. This important difference allows for
HCV to be potentially curable. There are two proposed mech-
anisms of how HCV induces carcinogenesis. The most com-
monly accepted theory is that the virus stimulates a cycle of
repetitive hepatocellular injury, cell death, and regeneration
that ultimately leads to advanced fibrosis. Through the regen-
eration process, there are multiple pathways that are suscepti-
ble to genetic modification and instability that, if interrupted,
can result in malignant transformation of hepatocytes [8, 9].
Evidence supporting the role of inflammation originates from
studies showing that patients with persistently elevated ami-
notransferases are at a higher risk for HCC than those with
persistently normal values [10].

Thesecondmechanismofcarcinogenesisisrelatedtotheunique
viralproteins thatmakeupHCV.Proteinssuchasnon-structural
(NS)protein-3,NS4B,andNS5Ahaveall beenhypothesized to
haveoncogenicproperties [11, 12].Theseproteins interactwith
variouspathwayssuchastheRaf/MAPK,PIK3,andWNT/beta-
cateninpathways,whichareallimplicatedinthepathogenesisof
HCC[13–15].HCV-associatedHCCoccurs infrequently in the
absenceofsignificantfibrosisorcirrhosis,suggestingthatchronic
inflammationislargelyresponsibleforcarcinogenesis.However,
in the HALT-C trial, a large prospective study of 1005 HCV-
infectedindividualsshowedthat17%hadHCCintheabsenceof
cirrhosis,implyingthattheseoncogenicproteinslikelyhaveadi-
recteffectindependentofthepresenceofadvancedfibrosis[16].

Other pro-inflammatory conditions, such as non-alcoholic
steatohepatitis (NASH), alcohol use, and co-infection with
HBV may lead to higher rates of HCC in HCV patients.
Two meta-analyses have shown that co-infection with HBV
increases the risk of HCC compared to HCV infection alone
with odds ratios of 35.7 (95 % CI 26.2–48.5) versus 8.1 (95 %
CI 11.5–21.3) respectively [17, 18].

Antiviral Therapy as Primary Prevention of HCC

Primary prevention of HCC through antiviral therapy has been
evaluated by several studies. Initial randomized controlled
trials (RCTs) compared the effectiveness of IFN in preventing
HCC with no therapy, and all but one trial showed that anti-
viral treatment reduced the risk of HCC [19–23]. The most
notable of these studies is that by Nishiguchi et al. which
randomized 90 patients with chronic HCV in a 1:1 fashion
to receive IFN monotherapy versus no treatment. After a

follow-up period of 4–5 years, the IFN-treated subset had
significantly lower rates of HCC (relative risk (RR) 0.067;
P= .01). Of note, pegylated interferon and ribavirin were not
used in any of the RCTs and SVR rates were poor. Only 7
patients achieved SVR in the first randomized study. The an-
ticarcinogenic effects of IFN were attributed largely to its anti-
angiogenic and antitumor properties [24]. Despite low rates of
SVR, a meta-analysis of these original studies determined that
HCV treatment decreased HCC with a RR of 0.39 (95 % CI,
0.26–0.59) [25].

Later studies set out to determine if interferon therapy or
viral eradication resulted in fewer cases of HCC. Testing the
hypothesis that IFN had anticarcinogenic properties outside of
curing viral hepatitis, a few notable randomized trials, includ-
ing the HALT-C, EPIC, and COPILOT studies, evaluated the
role of pegylated interferon (PEG-IFN) in non-responders to
prevent HCC. Each study demonstrated that PEG-IFN was
ineffective at preventing HCC among patients with HCV-
related cirrhosis [16, 26–28]. This supports the idea that viral
clearance is key in HCC prevention. A multicenter study from
Taiwan also showed that non-responders and untreated pa-
tients had similar rates of HCC [29].

Several meta-analyses of observational and cohort studies
have examined the role of SVR and development of HCC,
confirming a strong association of viral clearance and dimin-
ished risk of developing HCC [30–32, 33••]. The meta-
analysis by Singal et al. of 26 observational and cohort studies
showed that those with SVR had a 79 % (95 % CI 0.73–0.84)
risk reduction in the development of HCC in those with HCV-
associated cirrhosis. Future studies over the next several years
with the new interferon-free DAAs will help solidify our
knowledge regarding the protective benefit of achieving SVR.

HCCRiskAfter Viral Eradicationwith IFNTherapy

Successful HCV treatment decreases but does not eliminate
the risk of HCC. A systematic review of 30 observational
studies showed that both cirrhotic and non-cirrhotic patients
developed HCC after achieving SVR. In non-cirrhotics, HCC
developed in 1.5 % of patients with an SVR compared to
6.2 % without SVR. In cirrhotic patients, HCC developed in
4.2 % of patients with SVR compared to 17.8%without SVR.
Elevated AFP, thrombocytopenia, and advanced fibrosis were
identified as risk factors for HCC in those who had achieved
SVR [34]. As demonstrated in this review, fibrosis and cirrho-
sis are the most well-established risk factors for HCC. A mul-
ticenter, retrospective cohort study demonstrated that among
the 1197 patients who achieved SVR, the 27 who developed
HCC had advanced fibrosis histologically prior to initiation of
interferon treatment (P= .03) [35].

In non-cirrhotics who achieve SVR, there is limited data
about their future risk of HCC. Several studies have attempted

18 Curr Hepatology Rep (2016) 15:17–25



to identify biomarkers that may further risk stratify patients
who achieve SVR into higher risk surveillance groups. For
example, a recent study was conducted in Taiwan of 642 pa-
tients, which identified older age and an elevated baseline
gamma-glutamyl transferase level as risk factors for HCC in
non-cirrhotics. Patients were treated with pegylated IFN/riba-
virin, and of the 556 non-cirrhotic patients, 17 (3.1 %) devel-
oped HCC compared to 16 (18.6 %) of the 86 cirrhotic pa-
tients [36]. Table 1 indicates many similar studies that have
identified various risk factors. These studies will need to be
validated on a Western population and with the new non-
interferon-based therapy.

While those who have achieved SVR have a lower over-
all risk for HCC, these findings illustrate the necessity of
continued screening in patients with advanced fibrosis.

NAFLD, co-infection with HBV, and alcohol use are all
well-documented risk factors for HCC and should be taken
into consideration in the context of each patient. One cohort
study showed that diabetes was an independent predictor of
HCC in SVR patients without cirrhosis [44]. Although this
study was limited by a low overall incidence of HCC in
non-cirrhotics with SVR, it describes another potential risk
factor that may help further risk stratify patients into screen-
ing groups.

As non-IFN-based therapy becomes widely available, in-
creasing numbers of patients will achieve SVR in the up-
coming years. The challenge will be identifying patients
with advanced fibrosis and enrolling them in surveillance
programs. Surveillance programs currently have poor com-
pliance rates, with studies reporting that less than 20 % of

Table 1 Risk factors for hepatocellular carcinoma development in treated HCV patients with SVR

Publication SVR patients Observation
period (years)

Risk factor HR 95 % CI P

Makiyama [35] 1197 5.9 Age ≥50 years 7.38 1.74–31.33 .007

Male 5.50 1.29–23.44 .02

F3/F4 fibrosis 2.34 1.06–5.16 .03

Ikeda [38] 1056 4.7 Age ≥60 years 3.13 1.32–7.42 .01

AST >100 U/L 3.10 1.31–7.31 .01

Platelets <150 × 109/L 2.78 1.07–7.20 .002

Chang [34] 871 3.4 F3/F4 fibrosis 3.95 1.46–10.70 .007

Age ≥60 years 3.82 1.74–8.37 .001

Post-IFN AFP ≥20 ng/mL 3.15 1.60–6.19 .001

Platelets <150 × 109/L 2.81 1.22–6.44 .015

Arase [39] 1751 8.1 Diabetes 4.76 1.60–14.10 .005

Male 3.42 1.01–11.63 .049

Alcohol intake 2.68 1.14–6.34 .049

Age (every 10 years) 2.60 1.48–4.58 .001

Oze [40] 1425 3.3 Post-IFN AFP ≥5 ng/mL 8.10 2.74–23.94 <.001

Age ≥65 years 5.81 1.12–30.07 .036

Yamashita [41] 562 4.8 F2/F3/F4 fibrosis 10.7 2.2–192.1 <.001

Age ≥50 years 4.1 1.4–17.4 <.01

Ethanol ≥30 g/day 3.9 1.7–9.0 <.01

Pre-IFN AFP ≥8 ng/mL 2.6 1.2–6.1 <.05

Huang [36] 642 4.4 GGT ≥75 U/L 5.78 1.94–17.38 .002

Age ≥65 years 4.14 1.43–11.97 .009

F2/F3 fibrosis 3.74 1.04–13.52 .04

Toyoda [42•] 522 7.2 Diabetes 2.08 1.02–4.01 .05

Fibrosis 4 index 1.73 1.09–2.86 .02

Chang [43] 801 5.0 Age ≥60 years 3.75 1.82–7.73 <.001

Post-IFN AFP ≥20 ng/mL 2.80 1.55–5.08 .001

Platelets <150 × 109/L 2.67 1.36–5.24 .004

F3/F4 fibrosis 2.24 1.12–4.50 .023

Adapted with permission from John Wiley and Sons from Li et al. [37]

AFP alpha-fetoprotein, AST aspartate aminotransferase, CI confidence interval, GGT gamma-glutamyltransferase, HR hazard ratio, IFN interferon, SVR
sustained virological response
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cirrhotics who develop HCC had participated in a surveil-
lance program [45]. While surveillance is not universally
recommended due to limited evidence, the American
Association for the Study of Liver Diseases (AASLD)
HCV guidance document recommends continued surveil-
lance with ultrasonography every 6 months for patients with
a METAVIR fibrosis stage of F3–F4 [6••]. This is in contrast
to the older AASLD HCC guidelines that recommended
HCC surveillance only among cirrhotic patients. With the
advent of non-invasive measurements to measure fibrosis,
such as transient elastography, liver biopsies are being per-
formed less frequently. Transient elastography may help risk
stratify patients, yet there is no clear consensus as to what
degree of liver stiffness (LS) correlates with a heightened
risk of HCC. One study of 190 patients who achieved
SVR with pegylated IFN/ribavirin therapy showed that the
8 patients who developed HCC had a LS measurement
≥7 kPa [46]. This study was limited by the small sample
size and short follow-up time of 43 months. Another study
also reported HCC risk being related to LS as well. Among
all patients irrespective of whether they had SVR, indepen-
dent predictors of HCC development included age >68 and a
LS measurement >10.8 kPa [47].

Secondary Prevention of HCC

The prognosis of a patient with HCC depends on its stage at
diagnosis and the degree of underlying cirrhosis. Local resec-
tion, orthotopic liver transplantation (OLT), or liver-directed
ablative therapies offer the greatest chance of curative therapy,
but are associated with different recurrence rates.

OLT has the highest recurrence-free survival rate at over
70 %, in those with early HCC defined as meeting Milan
criteria, which is defined as a single lesion ≤5 cm or a maxi-
mum of three lesions each <3 cm. Some centers have reported
survival rates as high as 80 % [48, 49]. The advantage of liver
transplantation is that it replaces the underlying field defect in
a cirrhotic liver in addition to treating the HCC. The limited
supply of organs and wait list mortality have led to concom-
itant bridging with liver-directed therapy while awaiting OLT,
specifically if the anticipated wait list exceeds 6 months. With
the institution of the revised MELD upgrade for patients with
HCC meeting Milan criteria on October 8, 2015, it is likely
that most patients will indeed wait at least 6 months [50].

Patients eligible for hepatic resection and local ablative ther-
apies are at risk of HCC recurrence, and the 5-year recurrence
rates documented range from 50 to 70% [51]. Early recurrence
(<2 years after treatment) is felt to be from intrahepatic spread
of the original lesion, while late recurrence (>2 years) is felt to
be from a de novo HCC lesion. In the latter scenario, the risk of
HCC occurrence is felt to be associated with persistent HCV

viremia. Thus, viral eradication would be expected to have the
potential to prevent de novo HCC lesions [52].

There is a significant amount of data describing the benefits
of HCVeradication in the secondary prevention of HCC post
treatment with resection or radio-ablative therapy. Even with-
out achieving SVR, a study by Shindoh et al. showed that
patients with lower viral loads had better recurrence-free sur-
vival (RFS) after undergoing hepatic resection. The 1-, 3-, and
5-year RFS were 66.1, 37.4, and 36.1 % in the low viral load
group compared to 60.2, 25.8, and 14.9 % in the high viral
load group respectively (P< .001 [53]). Similar results post
resection have been seen in patients with low HBV who have
low viral loads and is likely attributable to reduced inflamma-
tion at lower viral loads [54].

Five randomized controlled trials have supported that
achieving SVR reduces the risk of HCC recurrence after re-
section or ablative therapies; however, these trials had small
sample sizes and were not powered to show significant differ-
ences between the groups [55–59]. Risk reduction was primar-
ily observed in the prevention of late recurrence or de novo
lesions. Mazzefaro et al. found no effect of treatment on early
recurrences, but did find a benefit in preventing late recurrence
(HR 0.3; 95 % CI 0.09–0.9; P= .04). The dosing protocols of
interferon varied and achievement of SVR was low across all
studies. A systematic review of ten studies of patients treated
with interferon showed a benefit of IFN over no therapy (OR
0.26 (0.15–0.45); P< .00001). Those who obtained SVR had
a greater benefit than those who were non-responders, with an
improved survival benefit with an odds ratio of 0.31 (0.11–
0.90) [60•].

Other Benefits of HCV Therapy

Achieving SVR has benefits beyond attenuating a patient’s
HCC risk. Studies investigating long-term clinical outcomes
have shown that SVR is associated with a decrease in mortal-
ity, progression of fibrosis, the need for transplantation, and
extrahepatic complications [61]. An observational cohort
study from the Veterans Affairs HCV registry showed that of
the 4 % of patients who achieved SVR, the unadjusted death
rates were 6.8 per 1000 person-years in the SVR group com-
pared to 21.8 per 1000 person-years in those with continued
viremia [62].

Patients who achieved SVR also had improvements in their
fibrosis scores. In another study, 344 patients were followed a
median of 3 years, of whom 126 had pre- and post-treatment
liver biopsies available for analysis. Fibrosis improved in
56 %, remained stable in 32 %, and deteriorated in 12 %.
Regression of cirrhosis was also observed in 9 out of 14 pa-
tients (64 %). None of the patients developed clinical decom-
pensation during the course of the study [63].
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Without continued inflammation in the liver, compensated
cirrhotics who achieve SVR are unlikely to develop portal
hypertension. This was demonstrated in a study of 920 pa-
tients in Italy which showed that the 124 patients who had
undetectable HCV-RNA after treatment with interferonmono-
therapy had 0 liver-related complications per 100 person-years
compared to 1.88 liver-related complications per 100 person-
years in the non-SVR group. Ascites and esophageal varices
were the most common complications in unsuccessfully treat-
ed patients [64]. Another study showing the benefits of
treating HCV was the HALT-C trial, where patients were pro-
spectively followed for 7.5 years. Patients who achieved SVR
had a lower rate of death or liver transplant compared to the
non-responders (2.2 vs 21.3 % respectively, P< .001) [65•].
Of note, one study by Lens et al. indicated that patients with
severe portal hypertension, defined as a HVPG ≥10, may be at
a continued risk for decompensated disease within the first
5 years of treatment despite achieving SVR [66]. Therefore,
patients with known portal hypertension should continue to be
monitored closely with regular variceal screening.

Lastly, a recent study also showed an association between
SVR and an improvement in extrahepatic outcomes such as
end-stage renal disease (HR 0.15; 95 % CI 0.07–0.31), acute
coronary syndrome (HR 0.77; 95 % CI 0.62–0.97), and ische-
mic stroke (HR 0.62; 95 % CI 0.46–0.83), all of which were
less prevalent in patients with SVR [67]. In aggregate, the
positive clinical impact of SVR beyond cancer risk would be
expected to decrease the need for OLT in the future. Among
those that require transplant for HCC, they could be deemed
more favorable candidates for transplant due to fewer
comorbidities.

Recommendations for HCV Treatment in Patients
with HCC

The current AASLD recommendations for the treatment of
HCV in patients with HCC are not specific as to who and
when to treat. They state that it is safe to treat patients who
are awaiting liver transplantation who are within Milan
criteria. The recommended regimen for genotypes 1 and 4 is
daily ledipasvir 90 mg/sofosbuvir 400 mg in combination
with ribavirin 600 mg as tolerated for a total of 12 weeks.
Those with genotypes 2 and 3 should be treated with
sofosbuvir 400 mg and weight-based ribavirin for up to
48 weeks [68].

The European Association for the Study of the Liver
(EASL) guidelines recommend treatment for all patients with
the new oral therapies as they extrapolate from the interferon
studies that achieving SVR will improve outcomes. Since
these medications are well tolerated, the primary barrier to
treatment is cost. The next sections will discuss special con-
siderations for certain patient populations.

Treatment of HCV in Patients Awaiting OLT
for HCC

Some controversy exists over the appropriate time to treat HCV
in patients awaiting OLT. Left untreated, HCV will have a
100 % recurrence rate if a patient is viremic at the time of
surgery, with cirrhosis seen in 20–30 % of patients within
5 years of transplant [69]. Some studies have also shown a
higher rate of biliary complications in HCV-positive patients
[70]. In the past, patients with HCC listed for transplant were
not routinely treated due to the side effects of interferon-based
regimens. A randomized controlled trial done by the Adult-to-
Adult Living Donor Transplant Cohort Study randomized
HCV-positive patients listed for OLT with a potential living
donor or HCC MELD exception points to receive PEG-IFN
and ribavirin or no treatment. Results showed that while suc-
cessful treatment was possible for some individuals, treated
patients had a higher rate of serious adverse events [71].

Given the minimal side effects of the new DAAs, the risk
of HCV-associated graft complications, and the possibility of
lower recurrence rates of de novo HCC based upon the inter-
feron data, HCV treatment should be highly considered prior
to transplantation.

The downside of treating prior to transplant is that it would
exclude these patients from receiving HCV+ grafts. Due to the
long wait list times from a limited supply of organs, transplan-
tation of HCV+ grafts became an option for HCV+ recipients.
There have been no differences in graft survival or post-
transplant outcomes using these HCV+ grafts [72]. The use
of extended donor criteria, such as HCV+ grafts, has been
shown to increase patient access to grafts and decrease wait
list dropout due to death [73].

The AASLD guidelines state that it is acceptable to treat
while patients are awaiting transplantation. The only study spe-
cifically looking at HCV-infected patients with HCC who were
treated with the new antivirals while awaiting transplant was
conducted as a phase 2 open-label study in 61 patients of any
genotype and Child-Turcotte-Pugh score ≤7. All patients met
Milan criteria and were listed for transplant. They received up
to 48 weeks of sofosbuvir 400 mg and ribavirin. Out of the 43
transplanted patients who achieved SVR prior to transplant, 30
patients (70 %) had undetectable HCV RNA at 12 weeks post
transplant and 10 patients (23 %) had HCV relapse. HCV re-
lapse was inversely related to the number of days with unde-
tectable HCV RNA prior to transplantation [74••].

Treatment of HCV in Patients with Advanced HCC

Limited data exists for the use of antiviral therapy in patients
with advanced HCC. Patients with metastatic disease are often
excluded frommost drug trials, and the AASLD does not offer
guidelines as to what stage of HCC should be considered for

Curr Hepatology Rep (2016) 15:17–25 21



treatment. From a cost perspective, the new DAAs are very
expensive with the current list price of Harvoni documented
around $1125.00 per pill. Cost-effective analyses have shown
that treatment at this price may be cost-effective when bal-
anced with the quality of life gained and the cost of future
hospitalizations for HCV-related complications [75]. As most
patients with metastatic HCC have a life expectancy of less
than a year, it is not currently cost-effective to treat HCV in
this patient subset. This mindset, however, raises ethical con-
siderations for those suffering from complications of portal
hypertension, in addition to their underlying malignancy.
Treatment of HCVmay improve these complications and syn-
thetic function, therefore potentially allowingmore aggressive
therapy for HCC. Case reports have also documented regres-
sion of metastatic HCC after HCV eradication. One patient
with genotype 1B HCV who underwent liver transplantation
was subsequently found to havemetastatic disease to the lung.
He was treated with sofosbuvir and ribavirin for 24weeks. His
end-of-treatment viral load was less than 43 IU/mL and his
largest lung metastasis decreased in size [76]. Ribavirin in-
hibits MAPK phosphorylation, which may result in an antitu-
mor effect [77].

Future Directions in HCC Therapy

Recent research for new HCC therapies has led to the discov-
ery of a cell receptor called programmed death-1 (PD-1). PD-1
is an immunoinhibitor receptor that belongs to the CD28 fam-
ily and is expressed on many different types of inflammatory
cells. Its presence on T cells facilitates the persistence of
chronic infection with HBV and HCV. Its link to HCC was
first seen in patients with HBV who had higher PD-1 expres-
sion that correlated with elevated viral loads. Those patients
were also found to have a 6.29-fold increase in HCC risk [43].
Overexpression of PD-1 has also been associated with poor
outcomes in HCC. Given that persistent viremia is associated
with higher PD-1 expression, this provides further evidence to
support treating HCV in this patient population.

Currently, a phase I/II study with a PD-1 inhibitor,
nivolumab, may be a promising treatment for HCC. Forty-
seven patients were included in the study and a complete
response was reported in two patients (5 %) and a partial
response in six patients (14 %). Unlike other therapies, the
responses thus far are of prolonged duration and researchers
are projecting 1-year overall survival of around 62 % [78].

Conclusions

After years of research, there is finally a safe and effective
treatment for HCV. Until the same can be said about HCC,
wemust continue to focus our efforts on prevention of HCC in

this patient population through viral eradication. As this treat-
ment becomes more affordable and widely available, this will
hopefully lead to a decrease in cases of HCV cirrhosis and
ideally HCC in future generations. As these medications have
been initially prioritized by insurance for patients with ad-
vanced fibrosis, future research as to the benefits of primary
and secondary prevention with the new generation of antivi-
rals will further substantiate the utility of these medications as
a chemo-preventive tool. The true challenge will be ensuring
that patients with advanced fibrosis who are successfully treat-
ed with the new antivirals continue to undergo surveillance for
HCC. Most importantly, the controversy over whether HCC
patients should be treated has ended with the arrival of safe
and effective antiviral therapy.
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