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IntroduCtIon

Liver cancer, mainly hepatocellular carcinoma (HCC), is the sec-

ond most frequent cause of cancer-related death worldwide.1,2 

Hepatitis C virus (HCV) is one of the major etiologies of HCC and 

is attributed to approximately 31% of HCC cases worldwide.1 HCV 

eradication by the use of antiviral therapy greatly reduces HCC 

risks.3,4 Conversely, the question arises as to whether the pres-

ence of HCC affects the efficacy of antiviral treatment. Due to the 

limited sustained virological response (SVR) rate and the unfavor-

able safety concerns to cancer patients, this issue has not received 

significant attention in the interferon era. In addition, due to the 

arduous and prolonged treatment course and the uncertain long-

term benefits, cancer patients who were enrolled in interferon-

based studies were always classified in the curative HCC status 

before the initiation of treatment. Huang et al. have treated 82 

consecutive chronic hepatitis C (CHC) patients with curative HCC 

status and 87 sex/age-matched, cirrhotic, non-HCC controls by 
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the use of pegylated interferon in combination with weight-based 

ribavirin.5 The SVR rate was significantly lower in the HCC group 

compared to the non-HCC group (48.8% vs. 64.4%, P=0.04). 

However, the inferior treatment result in the HCC group was ob-

served among the genotype-1 patients (33.3% vs. 60.7%, 

P=0.005) but was not observed ingenotype-2/3 infected patients 

(70.6% vs. 71.0%, P=0.88).5 Since 2014, all oral, directly acting 

antivirals (DAAs) have replaced interferon-based therapy as the 

standard treatment of CHC. This standard of care opens new hori-

zons for CHC patients with more advanced liver disease, including 

hepatic decompensation and active HCC. However, the question 

arises as to whether the presence of HCC affects the antiviral po-

tency in the current era of DAAs treatment.

PIlot study In the dAA erA

Evidence regarding the treatment efficacy of DAAs for CHC pa-

tients with HCC was scarce during clinical trial development be-

cause these patients were always been excluded. A rare exception 

was a phase 2 study, which included 61 HCC patients who were 

on the waiting lists for liver transplantation. Of all the patients 

who were allocated to sofosbuvir and ribavirin regimen, only 49% 

had undetectable post-transplantation HCV RNA 12 weeks after 

the end of the treatment (SVR12). While participants were re-

stricted to only those patients who had undetectable HCV RNA at 

the time of liver transplantation, 30 (70%) of the 43 patients 

achieved SVR12 post-transplantation.6

studIes IndICAtIng treAtment InferIor-
Ity In hCC PAtIents

Aside from the clinical trials, more HCC patients are currently 

being treated in daily practice, given that the regimens are with 

short duration, highly effective and well-tolerated. Saberi et al. 

first reported a SVR12 rate of 21 active HCC patients before liver 

transplantation, of which 7 patients (33.3%) relapsed from vari-

ous DAA regimens following the cessation of treatment.7 Addi-

tionally, Soria et al. reported another case series study regarding 

the treatment efficacy of DAA in HCC patients.8 Coincidently, they 

observed that all 5 patients with active HCC experienced virologi-

cal relapses, compared to 12 relapses reported in the non-HCC 

patients (relapse rate: 100% vs. 8%, respectively, P<0.0001).8 Al-

though these two preliminary reports were limited by the small 

case numbers, the diverse patient characteristics and certain sub-

optimal regimens, it delivered the signal for further elucidation 

upon this issue. Two recent large-scale studies have validated 

these preliminary observations. Prenner et al. enrolled 421 cir-

rhotic CHC patients, one-third of whom had a history of active 

HCC.9 The overall treatment failure rate was 21% in the HCC pa-

tients, compared to a treatment failure rate of only 12% in those 

patients without HCC (P=0.01). Furthermore, of the 64 patients 

who had viable tumors at the time of DAA treatment, 27 patients 

(43%) failed to achieve SVR12. Conversely, of the 71 patients who 

had previous HCC but were successfully treated with either surgi-

cal resection or transplantation, only 2 patients (3%) failed HCV 

therapy. The treatment response of the patients with curative HCC 

was identical to those without HCC history. After adjusting for 

potential confounding factors, including treatment regimens, HCV 

genotypes and liver function reserves, the authors identified that 

patients with active HCC had an eight-fold increased risk of failing 

HCV therapy compared to patients without HCC.9 Another report 

examined the real world experiences of 15,884 CHC patients in 

the Veterans Affairs Health Care System in the United States. The 

overall SVR rates were substantially higher in the non-HCC group 

(91.1%) and in the HCC post-liver transplantation group (94.0%) 

than in the HCC group (74.4%). The HCC patients were less likely 

to achieve SVR than the non-HCC patients (adjusted odds ratio: 

0.38 [95% confidence intervals 0.26-0.45]), after adjusting for 

HCV genotype, cirrhosis, and other confounding factors. Although 

the study was limited by failing to define cancer curative status 

precisely at the time of DAA treatment, the big data provide a 

wide view regarding the potency of DAA in this special popula-

tion.10 Taken together, these studies demonstrate an excellent SVR 

rate after liver transplantation9,10 but rather high pre-transplanta-

tion virological failure rate,6,7 while also raising concerns for clini-

cians in deferring the use of antiviral therapy for HCC patients on 

the transplantation list, particularly in areas where donors and fa-

cilities are at a high volume.

PostulAted meChAnIsms of suboPtI-
mAl AntIvIrAl ACtIvIty In hCC PAtIents

There are several proposed mechanisms for attenuated antiviral 

activity in HCC patients: First, HCCs are partially supplied by the 

branches of the hepatic arteries. DAA may have a suboptimal 

drug delivery via the portal systems. Second, the subverted cellu-

lar architecture of HCC foci may impair the bioavailability of 
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DAAs, with these foci providing sanctuary sites for HCV replica-

tion.11 The theory of a viral replicating reservoir may be partially 

explained by a similar end-of-treatment response but higher re-

lapse rate, as noted by Prenner et al.9 Third, HCC may down-regu-

late certain carrier or membrane proteins, which may then impair 

DAA uptake.12,13 Finally, HCC patients are prone to having im-

paired innate and adaptive immune responses,14 which may then 

have a negative impact on viral clearance during DAA treatment.15

studIes fAvorIng equAl treAtment ef-
fICACy In hCC PAtIents

Of 110 Asian Americans with sofosbuvir-based DAAs, Chang et 

al. observed an SVR rate of 82% (14/17) in HCC patients, which 

did not statistically differ from those without HCC (95%, 87/92).16 

A recent meta-analysis showed that the SVR rate did not differ 

between HCC and non-HCC Asian patients with HCV genotype 2 

infection who received sofosbuvir in combination with ribavirin 

(89.2% vs. 95.0%, P=0.10).17 Another meta-analysis that focused 

on Asian patients with HCV genotype 1 infection also showed 

that the SVR rate did not differ between HCC and non-HCC pa-

tients who received daclatasvir/asunaprevir (88.7% vs. 88.0%, 

P=0.98). However, the SVR rate was significantly lower in HCC 

patients who received ledipasvir/sofosbuvir+ribavirin, compared 

to those patients without HCC (94.1% vs. 98.7%, P=0.001).18 

These findings should be interpreted with the following caveats. 

Most the studies were retrospective in nature, and some of the 

studies had a limited number of enrolled HCC cases. Importantly, 

the HCC status at the time of DAA treatment was not clearly ad-

dressed in certain studies. Whether these conclusions were relat-

ed to the DAA-regimens, disease severity or ethnicities deserves 

further investigation by more potent DAAs. Recently, a total of 

417 HCC patients were enrolled from an international, multicenter 

cohort in East Asia. Non-HCC controls, who were matched with 

the HCC patients in regard to age, sex, cirrhosis status, prior 

treatment experience, HCV genotype, viral loads, platelet counts 

and biochemistry propensity scores, were enrolled for comparison. 

The authors concluded that the treatment efficacy did not differ 

between the patients with and without HCC (95.9% vs. 94.0%, 

P=0.21).19

ConClusIons

The definitive conclusion about the treatment efficacy of DAAs 

in HCC patients remains controversial. The differing results may 

be attributed to diverse patient characteristics, suboptimal regi-

mens or imprecise definitions of active cancer status at the time 

of the initiation of treatment. Additional large-scale studies that 

use the most potent DAAs in clearly defined HCC patients with 

different disease severities are needed to truly clarify this issue. It 

has been suggested that all HCV patients should be treated un-

less they have short life expectancies. Due to the shortage of 

transplantation resources, it remains unclear as to whether HCC 

patients with progressive diseases, in terms of uncontrolled HCC 

and poor liver function reserve, should also be aggressively treat-

ed, in view of the cost-effectiveness in resource restrained areas. 

Future studies are also warranted to explore the long-term surviv-

al benefits, in terms of overall and cancer-specific mortalities of 

DAA in patients with active HCC beyond the issue of antiviral effi-

cacy.
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