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Abstract

Aim of the study: New interferon-free direct-acting antiviral (DAA) therapy has led to major progress in hepatitis 
C virus (HCV) treatment. Current outcomes are promising, especially in compensated cirrhosis. However, there 
are reports of accelerated hepatocellular carcinoma (HCC) recurrence after surgery in patients treated with DAAs. 
The influence of DAA therapy on the timing and frequency of recurrence after surgical treatment needs further 
observation.

Material and methods: Fifty-one HCV infected patients with advanced liver cirrhosis and history of surgical 
treatment for HCC in 2012-2016 were analyzed in a case-control study. Nineteen patients received DAA therapy 
(DAA group) after tumor remission achieved by surgery and 32 patients were not treated with DAA (NDAA 
group). Follow-up included multiphase computed tomography scan or magnetic resonance imaging of the liver 
and alpha-fetoprotein level in 3-6-month intervals.

Results: An sustained virological response was achieved in 18 (95%) DAA treated patients. Hepatocellular carcino-
ma recurrence was observed in 8 (42.1%) patients from the DAA group and in 21 (65.6%) from the NDAA group 
(p = 0.058). Relapse occurred within 265 days after surgery in the DAA group vs. 532 days in the NDAA  
group (p = 0.033). The one-year recurrence-free survival (RFS) rate was 47.3% vs. 75% in the DAA and NDAA group 
respectively (p = 0.45).

Conclusions: Use of DAA therapy in patients with a history of HCC may result in significantly accelerated relapse 
of the disease. The number of analyzed patients in this study is too small to state unquestionable conclusions. 
Further observation with a longer follow-up and larger patient group is needed. The study confirms that contem-
porary HCV treatment is highly effective.
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Over the last few decades, HCV treatment has 
consisted of pegylated interferon (PegIFN) combined 
with ribavirin. The outcomes were evaluated as sus-
tained virological response (SVR) – no viral RNA 
detected in blood in 12 weeks after completed thera-
py, which was observed in only 50% of patient [6, 7]. 
A  positive response was correlated with significantly 
reduced risk of HCC occurrence [8-10].

Introduction 

Hepatitis C virus (HCV) infection leads to chronic 
liver inflammation that results in cirrhosis in 20-30% 
of patients [1, 2]. Cirrhosis is the main risk factor for 
hepatocellular carcinoma (HCC), which occurs in 
3.5% of these patients per year [3, 4]. Nearly 44% of 
HCC cases in Poland are caused by HCV cirrhosis [5]. 
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The recent introduction of the new, interferon-free 
direct-acting antiviral agents (DAAs) led to major 
progress in HCV treatment. According to the latest re-
ports, an SVR is achieved in more than 90% of cases 
including both groups of patients, with compensat-
ed and decompensated cirrhosis (95-97% vs. 85-90%  
respectively) [11-13]. Moreover, fewer contraindica-
tions and side effects compared to former therapy are 
noted [14]. Therefore, it is hoped that DAAs will pro-
vide better outcomes in prevention and treatment for 
both hepatic and extrahepatic HCV complications in-
cluding HCC. However, there are reports of accelerated 
HCC recurrence after surgery in patients treated with 
DAA [15, 16]. The influence of DAA therapy on tim-
ing and frequency of the recurrence after surgery needs 
further observation. 

Material and methods

Fifty-one HCV infected patients with advanced  
liver cirrhosis and history of surgical treatment for 
HCC in the Department of General and Transplanta-
tion Surgery of Medical University of Warsaw in the 
years 2012-2016 were analyzed in a case-control study.

The group consists of 33 male and 18 female patients 
at the mean age of 58.5 (36-67), body mass index (BMI) 
of 26.1 (22.5-28.4) and tumor diameter of 27.5 mm 
(12-50 mm). Diabetes was observed in 44.4% of pa-
tients.

Nineteen patients received DAA therapy (DAA 
group) after tumor remission achieved by surgery and 
32 patients were not treated with DAA (NDAA group). 
Both groups were comparable in terms of age, sex, 
BMI, progress of liver cirrhosis (Child-Pugh A  or B), 
diameter and number of tumor foci and class (0 or A)  
in the BCLC criteria. Initial alpha-fetoprotein (AFP) se-
rum level was used only in the post-operative follow-up 
and it was not considered in the analysis due to weak 
predictive value. Surgical procedures included percu-

taneous radiofrequency ablation (RFA), RFA at open 
laparotomy or non-anatomic liver resection. All these 
methods for HCC treatment were considered as equiv-
alent, referring to the meta-analysis by Yi et al. [17]  
(Table 1).

Follow-up included multiphase computed tomog-
raphy scan or magnetic resonance imaging of the liver 
and AFP serum level in 3-6-month intervals. The ob-
servation of any lesion with a characteristic HCC-like 
washout image in radiological examination was the 
basis to recognize the tumor relapse. Mean time from 
surgery to relapse was calculated for both groups to 
assess whether the tumor had recurred earlier in the 
DAA group. Moreover, one-year recurrence-free sur-
vival (RFS) rate, defined as the time from remission to 
any recurrence or any death according to the STEEP 
System proposed by American Society of Clinical 
Oncology (ASCO) [18], was estimated to unify the 
prognosis evaluation.

The whole group is under constant observation in 
our clinic. Patients not treated throughout one year 
are still without DAA therapy, although the majority 
of them are being qualified for the treatment program. 
The further results will be updated.

The quantitative variables are expressed as mean 
with the range in parentheses, and qualitative variables 
are expressed as absolute numbers with the percent-
ages in parentheses. The χ2 test was used to determine 
whether there was a significant association between the 
study and control group. Kaplan-Meier estimates of 
the recurrence-free survival rates were calculated and 
compared using the Wilcoxon test. A  p-value < 0.05 
was considered as statistically significant.

Results

An SVR was achieved in 18 (95%) DAA treated 
patients. Hepatocellular carcinoma recurrence was 
observed in 8 (42.1%) patients from the DAA group 

Table 1. Patient groups characterization for tumor risk factors and time to direct-acting antiviral agents treatment introduction

Factors Direct-acting antiviral agents Not treated with direct-acting antiviral agents

Number of patients 19 (37%) 32 (63%)

Number of SVR 18 (94.7%) –

Diameter of the tumor [mm] 25.9 (12-46) 29.6 (16-50)

AFP before treatment [mg/dl] 139.2 (2-880) 32.4 (1.7-198)

AFP after treatment [mg/dl] 19.2 (0-122) 11.6 (0-28)

Time from surgery to DAA [days] 326.7 (20-1513) –

HCC recurrence (8 cases) 
259.6 (20-762)

No HCC recurrence (11 cases) 
375.5 (31-1531)

SVR – sustained virological response, AFP – alpha-fetoprotein, HCC – hepatocellular carcinoma, DAA – direct-acting antiviral agent
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and in 21 (65.6%) from the NDAA group (p = 0.058). 
There is no statistical evidence that the use of DAAs is 
associated with an increased rate of HCC recurrence. 
Relapse occurred within 265 (94-698) days after sur-
gery in the DAA group vs. 532 (118-1360) days in 
the NDAA group, which was statistically significant  
(p = 0.033). The one-year recurrence-free survival (RFS) 
rate was 47.3% (9 patients) vs. 75% (24 patients) in the 
DAA and NDAA groups, respectively (p = 0.45) (Fig. 1). 

Discussion

The new DAA therapy is certainly a breakthrough 
in HCV treatment. Effectiveness defined as an SVR is 
achieved in more than 90% of cases [11-13] in com-
parison to 50% in traditional PegIFN and ribavirin 
treatment [6, 7]. Direct-acting antiviral agents also im-
prove the function of the cirrhotic liver with a decrease 
of aminotransferase level in serum and reduction of 
fibrosis stage in FibroScan imaging. Moreover, many 
authors have stated that the use of contemporary treat-
ment in patients with HCV reduces the risk of HCC 
incidence [8-11, 13] as well as IFN therapy [8-10].

However, some disturbing reports of an increased 
HCC recurrence rate after the previous surgery have 
emerged. An unexpected increase of the tumor relapse 
was noted by Conti et al. [16]. Another trial did not 
confirm a similar dependency [15], although there is 
a lack of convincing evidence to certainly prove it. Our 
study reveals a relevant difference in the HCC recur-
rence rate in DAA and NDAA groups (42.1% vs. 65.6% 
respectively) although statistical significance was not 
achieved (p > 0.05). Meanwhile, some reports suggest 

possible acceleration of tumor relapse in the group of 
DAA-treated patients. Although the final recurrence 
rate is close to the result in the control group, it seems 
that the neoplasm may recur earlier in the postopera-
tive period and spread more aggressively than the pri-
mal lesion [15, 16, 19, 20]. In our trial recurrence was 
observed significantly earlier in the DAA than in the 
NDAA group (256 vs. 532 days after surgery, p < 0.05).

Early recurrence may be correlated with numer-
ous factors, such as diameter and volume of the tumor, 
cancer malignancy, number of lesions, invasion of the 
vessels, elevated level of AFP and progress of liver cir-
rhosis. In the material, the mean diameter of the tumor 
in the NDAA group was larger than in the DAA group 
(25.9 mm vs. 29.6 mm), which could be the reason for 
the higher recurrence rate in the NDAA group. Mean-
while, the 4-times higher level of AFP observed in the 
DAA group compared to NDAA may be related to the 
more aggressive form of HCC and can explain faster 
relapse.

The use of DAA treatment is a new factor with an 
unknown impact on the tumor. One of the current 
hypotheses of Tatsumi et al. indicates involvement 
of immunological mechanisms. Dysregulation of the 
NK cell population in the liver caused by C virus was 
revealed. The immediate elimination of the virus and 
pathogenic antigens caused by DAAs is suspected to 
inflict the conversion of NK cells. That could lead to 
the loss of immunological surveillance and accelerate 
the neoplasm relapse [21]. 

Due to the need for understandable international 
communication especially in oncology we also de-
cided to present the outcome of the trial as the one-
year RFS rate using criteria proposed by ASCO – the 
STEEP System. STEEP defines RFS as the time from 
remission to any recurrence or any death [18]. One-
year lasting RFS achieved by less than half of DAA pa-
tients (47.3%) vs. 75% of the NDAA group (p < 0.05). 

It is important to perform further observations of 
DAAs’ effects on the group of patients with history  
of HCC surgical treatment.

Conclusions

Contemporary HCV treatment is highly effective 
especially in compensated cirrhosis. The trial shows 
that use of DAA therapy in patients with a history of 
HCC may result in significantly accelerated relapse 
of the disease and a  lower one-year RFS rate, which 
leads to worse prognosis for this group of patients. 
However, the numbers in the study are too small to 
generalize the conclusions. Further observation with 
a longer follow-up and larger patient group is needed. 
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Fig. 1. Kaplan-Meier plot to compare hepatocellular carcinoma recurrence-free 
survival in both groups

DAA – direct-acting antiviral agents, NDAA – not treated with direct-acting antiviral agents
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Considering these facts, we suggest carefully delib-
erating indications to introduce the DAAs and increase 
the intensity of long-term post-operative care (exam-
ination with CT-scan/MRI, Duplex-Doppler USG and 
AFP included) in the group of patients with HCC.
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