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Persons With Hepatocellular Carcinoma

Hepatitis C virus (HCV) infection is a leading cause of hepatocellular carcinoma (HCC) (Fiehn, 2024). Attention
to the subpopulations of individuals with chronic hepatitis C and a prior history of HCC or current HCC is
needed. This section discusses specific considerations around HCV treatment in these populations. Although
there may be special considerations for timing of HCV treatment as it relates to HCC diagnosis and treatment,
generally treatment regimen recommendations are unchanged from those for people without HCC detailed
throughout this guidance. There is insufficient evidence to recommend modification in the duration of antiviral

therapy or the addition of ribavirin based upon a prior history or current HCC.

Recommendation for Hepatitis C Treatment in Persons With Current or Prior

Hepatocellular Carcinoma

RECOMMENDED RATING
There is insufficient evidence to recommend modification of antiviral treatment duration or the addition llb. C
of ribavirin based on a prior history or current hepatocellular carcinoma. ’

Hepatitis C Treatment in Persons With a Prior History of Hepatocellular Carcinoma:

Impact of Direct-Acting Antiviral Therapy on Hepatocellular
Carcinoma Occurrence/Recurrence

Recommendation for Treating Hepatitis C in Persons With a Prior History of

Hepatocellular Carcinoma

RECOMMENDED

RATING

A prior history of hepatocellular carcinoma is not a contraindication to hepatitis C treatment.

I, A

Multiple observational cohort studies have demonstrated a decreased risk for incident HCC in persons with
HCV-associated cirrhosis following direct-acting antiviral (DAA) therapy with sustained virologic response
(SVR) (Kanwal, 2017); (Singer, 2018). However, several small cohort reports early in the DAA era raised
concern regarding the potential effect of DAA-associated virologic suppression in people with a history of HCC.
This was initially documented in a single-center study from Spain involving 58 persons with HCV infection and
a history of HCC who were treated with interferon-free DAA therapy and appeared to have unexpectedly high

rates of HCC recurrence post treatment (Reig, 2016). An early meta-analysis of 24 studies (n=1820
participants) revealed a pooled point estimate for HCC recurrence after DAA therapy of 25.1% (95%

confidence interval [Cl] 19.4%-31.2%). But among 9 studies (n=947) with a comparator arm of untreated

and/or interferon-treated persons, DAA-treated persons experienced similar or lower rates of HCC recurrence.

In 5 studies that reported relative risk of recurrence with 95% confidence intervals, DAA-treated persons had a
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lower pooled HCC recurrence risk compared with untreated persons (pooled odds ratio [OR] 0.55; 95% CI
0.25-0.85) (Saraiya, 2018). Many uncontrolled studies and cohort analyses have been limited by
misclassification of HCC complete response prior to DAA therapy, ascertainment bias of HCC recurrence, and
inclusion of persons with advanced HCC, a history of prior HCC recurrence, and/or undergoing noncurative
intent treatment modalities.

Multiple observational cohort studies have further clarified the relationship between DAA therapy and HCC
recurrence. A North American retrospective cohort study involving 793 adults with HCV-associated HCC with a
complete response to oncologic treatment were evaluated for HCC recurrence risk based on exposure or
nonexposure to DAA therapy. The investigators concluded that DAA therapy was not associated with HCC
recurrence (hazard ratio [HR] 0.90; 95% CI 0.70-1.16). Further, among persons with DAA-induced SVR, the
risk of death was reduced (HR 0.29; 95% CI 0.18-0.47) (Singal, 2019). A similar Korean retrospective cohort
study involving 1021 adults with HCV-related HCC who received curative treatment were evaluated for risk of
HCC recurrence and all-cause mortality based on exposure or nonexposure to DAA therapy. DAA therapy was
associated with a significantly lower risk of HCC recurrence (HR 0.05; 95% CI 0.007—0.354) and lower all-
cause mortality (HR 0.063; 95% CI 0.009-0.451) (Ahn, 2022). A prospective cohort of 163 consecutive ltalian
adults with HCV-related cirrhosis and first diagnosis of early Barcelona-Clinic Liver Cancer (BCLC) stage 0/A
HCC with complete radiologic response after curative resection or ablation compared HCC recurrence risk in
those who underwent DAA therapy versus 328 participants with a comparable HCV and HCC history who did
not receive DAA therapy. Compared with the DAA-untreated group, the DAA-treated group experienced no
difference in HCC recurrence (HR 0.70; 95% CI 0.44—1.13). However, the investigators noted a decrease in
hepatic decompensation (HR 0.32; 95% CI 0.13-0.84) and decreased all-cause mortality (HR 0.39; 95% CI
0.17-0.91) for the DAA-treated group (Cabibbo, 2019). A multicenter, retrospective cohort study evaluated the
outcomes of 566 adults with HCV-related cirrhosis and treatment-naive HCC based on those with DAA-
induced SVR before HCC diagnosis (n=135) compared with those with active HCV viremia (n=431) at the time
of HCC diagnosis. Initial HCC treatment was nonsurgical for all participants, who were followed until liver
transplantation, last follow-up, or death. Compared with persons with active viremia, DAA-induced SVR was
associated with a significantly reduced risk of hepatic decompensation (OR 0.18; 95% CI 0.06-0.59); there
was no significant difference in overall survival between the study groups (Parikh, 2022). A systematic review
with meta-analysis and meta-regression involving 41 studies (n=13,875 participants) evaluating HCC
occurrence or recurrence further confirmed that DAA therapy was not associated with an increased risk of
either HCC occurrence (relative risk [RR] 0.68; 95% CI 0.18-2.55) or recurrence (RR 0.62; 95% CI 0.11-3.45)
(Waziry, 2017). The collective evidence signals an overall neutral or protective effect of DAA therapy on HCC
recurrence, and a decreased risk for hepatic decompensation and all-cause mortality. Therefore, available data
do not support a history of HCC as a contraindication to DAA therapy.

Hepatitis C Treatment in Persons With Early-Stage Hepatocellular Carcinoma

Recommendation for Treating Hepatitis C in Persons With Early-Stage

Hepatocellular Cancer

RECOMMENDED RATING

Direct-acting antiviral therapy may be deferred until 4 months to 6 months after initial therapy for early- Ib. B
stage hepatocellular carcinoma in order to maximize virologic response. ’
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Among persons with HCV infection and early-stage HCC, expeditious management of HCC should be
prioritized. Furthermore, achievement of adequate HCC treatment prior to HCV treatment can increase the
likelihood of HCV infection cure. A single-center retrospective study of 421 adults with chronic hepatitis C and
cirrhosis—of whom 33% (n=139) had active HCC or a prior history of HCC—evaluated the SVR rates in
participants with HCC compared with those without HCC. The rate of DAA failure to attain SVR in participants
with HCC was 21% compared with 12% in those without HCC (Prenner, 2017). In a multivariable analysis, the
strongest predictor of DAA treatment failure was the presence of active HCC at the time of HCV treatment
initiation (adjusted odds ratio [AOR] 8.5; 95% CI 3.90—-18.49). Similarly, a large retrospective cohort study from
the US Veterans Affairs health care system identified 17,847 HCV treatment recipients, among whom 624
persons had a diagnosis of HCC prior DAA treatment initiation, including 142 persons with HCC who received
a liver transplant prior to DAA therapy. The presence of HCC was associated with a lower likelihood of SVR
overall (AOR 0.38; 95% CI 0.29-0.48) (Beste, 2017). A large systematic review with meta-analysis of 56
studies evaluated the effectiveness of DAA treatment for hepatitis C among 5,522 adults with HCV infection
and HCC. In the 42 studies (n=4178) in which all persons with HCC received curative management, the pooled
SVR rate was 90.4% (95% CI 88.3%—92.4%). The pooled SVR rate was lower in the 9 studies (n=361) in
which all persons received noncurative HCC management; pooled SVR rate was 82.5% (95% CIl 73.9%—
91.2%).Notably, stratified analysis demonstrated that this difference was not due to cirrhosis status (He, 2020).
Additionally, in evaluating HCC recurrence risk in the context of hepatitis C treatment, the interval between
HCC cure and HCV treatment has been associated with recurrence risk. In the original report of unexpectedly
high HCC recurrence in the context of DAA therapy, it was noted that HCC recurrence was significantly higher
in persons who received DAA therapy less than 4 months after HCC treatment completion compared with
those whose DAA therapy occurred more than 4 months after HCC treatment completion (55% and 21%,
respectively) (Reig, 2016); (Tsai, 2016). Although the number of persons with recurrence in this study was
small, it would be reasonable to defer HCV antiviral therapy for 4 months to 6 months after completion of HCC
treatment with high likelihood of cure.

Hepatitis C Treatment in Persons with Advanced Hepatocellular Carcinoma

Recommendation for Treating Hepatitis C in Persons With Advanced

Hepatocellular Carcinoma

RECOMMENDED RATING

Persons diagnosed with advanced hepatocellular carcinoma who have hepatitis C infection should

undergo treatment for hepatitis C unless they have palliative goals of care. =

There has been a rapid advancement in the development of effective therapies for the treatment of advanced
HCC (Peng, 2024); (Fong, 2023); (Singal, 2023); (Chen, 2022); (Guven, 2022); (Park, 2019). Previously,
hepatitis C treatment was not recommended for those with advanced HCC due to poor HCC-related outcomes.
However, in addition to improved survival of people with advanced HCC, emerging data suggest that HCV
antiviral therapy may improve overall survival (OS). Thus, the timing and benefit of HCV antiviral therapy in the
setting of advanced HCC should be considered.

Multiple retrospective studies have shown improved OS among persons with HCC who attain SVR compared
with those who remain viremic (Kuwano, 2022); (Li, 2022); (Mori, 2022); (Seko, 2022); (Shao, 2021); (Yeh,
2021); (Luo, 2020); (Sou, 2019); (Bruno, 2017); (Kawaoka, 2017). The safety and tolerability of DAAs provide
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even people with advanced cirrhosis and HCC the highly probable opportunity to attain SVR. A retrospective
study from Japan among 359 persons with HCV-associated advanced HCC who received first-line systemic
chemotherapy reported that those with SVR had a median OS of 38.4 months (95% CIl 16.5-60.3) compared
with 14.3 months (95% CI 10.9-17.7) in HCV viremic persons. Multivariate analysis demonstrated that SVR
was the prognostic factor most strongly associated with OS. Furthermore, SVR was associated with improved
liver function, better response to first-line HCC therapy, and a higher likelihood of receiving additional HCC
treatment (Minami, 2022). Other small studies have shown similar findings (Mori, 2022); (Lin, 2020). A
retrospective cohort study (n=1684; 122 HCV DAA treated, 1,562 HCV untreated) utilizing Taiwanese
administrative health data showed that after propensity score matching, persons with advanced HCC
(identified as those receiving sorafenib) had improved OS with DAA treatment compared with those whose
HCV infection was untreated. The median survival was 20.2 months in the DAA treatment group compared
with 11.1 months in the HCV infection untreated group (Tsai, 2021). Another retrospective study pooled data
from 2 US and 6 Asian centers and compared outcomes in persons with HCV-associated HCC between 1,239
untreated persons and 437 treated persons with DAA-induced SVR. Using propensity score matching to
reduce differences between the groups, the investigators found that OS was better in persons with DAA-
induced SVR in all subgroups compared with those in the HCV untreated group. Multivariable analysis
indicated that SVR was independently associated with a 66% reduction in the risk of 5-year liver-related
mortality and a 63% reduction in the risk of 5-year all-cause mortality. Among persons with advanced HCC
receiving noncurative intent therapy, after propensity score matching (92 SVR, 97 untreated), the median
survival for the SVR group was 27.4 months (95% CI 16.0-53.6) compared with 19.7 months (95% CI 11.5—
36.1) in the untreated group (Dang, 2020). Although the numbers were limited in those with advanced HCC,
the investigators speculated that HCV treatment may improve liver function and thus an individual’s ability to
tolerate HCC therapy.

Collectively, the data from multiple retrospective studies show improved overall and liver-related survival in
people with advanced HCC and HCV infection who received DAA treatment compared with those who
remained HCV viremic. Prospective data would be helpful to confirm these results and clarify if there are
people with advanced HCC who are not well served by DAA treatment. As systemic therapy for HCC continues
to improve, it is likely that the benefits of HCV treatment and SVR in those with HCV-associated advanced
HCC will become more robust.

There are minimal drug-drug interactions described if concurrently treating an individual with DAAs and HCC
systemic therapies. Among the currently recommended treatment agents, there is a potential drug-drug
interaction between regorafenib and both sofosbuvir/velpatasvir and glecaprevir/pibrentasvir that can cause a
mild increase in regorafenib concentration. In the setting of sofosbuvir/velpatasvir therapy, concentrations of
both sofosbuvir/velpatasvir and regorafenib can be increased due to inhibition of breast cancer resistance
protein. In the setting of glecaprevir/pibrentasvir therapy, concentrations of regorafenib may increase due to
weak inhibition of cytochrome P450 3A4. There are no drug-drug interactions expected with the use of DAAs in
combination with atezolizumab plus bevacizumab, lenvatinib, nivolumab, pembrolizumab, or ramucirumab.
Dosing and treatment regimens are not impacted by these drug-drug interactions.

There are insufficient data on the cost-effectiveness of treating HCV in individuals with advanced HCC.
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Hepatitis C Treatment in Persons With Hepatocellular Carcinoma in the Liver Transplant
Setting

Recommendation for Treating Hepatitis C in Liver Transplant Candidates With

Hepatocellular Carcinoma

RECOMMENDED RATING

Persons diagnosed with hepatitis C and hepatocellular carcinoma who are candidates for liver
transplantation should be treated for hepatitis C before or after transplant in conjunction with their liver
transplant practitioners, taking into consideration planned hepatocellular carcinoma therapies, the
likelihood of hepatitis C antiviral treatment response, and transplant access.

HCC remains a common indication for liver transplantation in the United States and around the world.
However, the important impact of HCV antiviral treatment on the risk for HCV-related HCC is highlighted by the
overall decline in liver transplant rates for HCC in this population since the widespread availability of DAAs.

While all liver transplant recipients with HCV must be treated to attain SVR and optimize graft and patient
survival, the timing of treatment (before or after transplantation) and ideal regimen may depend on the
individual’s liver function, likelihood of treatment response, and urgency for transplantation on the waiting list,
as detailed in the section on Persons Who Develop Recurrent HCV Infection Post Liver Transplantation. The
lower SVR rates observed among people who are undergoing concomitant treatment for early-stage HCC on
the liver transplant wait list may be an important consideration (along with Child-Turcotte-Pugh class) in
determining optimal timing of DAA treatment, with posttransplant response rates potentially being higher in
some persons (Tse, 2020).

The impact of DAA therapy on the risk of HCC recurrence post liver transplant has also been studied. While
there has been at least 1 report from a single center, retrospective cohort study of increased HCC recurrence
in DAA-treated liver transplant recipients (HR 5.2; 95% CI 0.9-29.81) (Lim, 2020), other reports have not
supported this association (Tse, 2020); (Vidal, 2020); (Zanetto, 2017); (Younossi, 2016). Nonetheless, HCV
treatment remains an important priority in the liver transplant population due to improved OS in persons with
SVR as well as decreased rates of significant HCV recurrence and graft failure (Tabrizian, 2021). Whether
there are additional considerations for graft selection in transplant recipients with HCV-related HCC, including
the use of HCV-viremic donors, remains uncertain.
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