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Abstract

Aim of the study: Data regarding hepatocellular carcinoma (HCC) recurrence after directly acting antivirals for 
hepatitis C are contradictory. Our aim was to study the HCC recurrence in patients who received directly acting 
antivirals after tumor ablation.

Material and methods: This retrospective study included all Child-Pugh A and B patients with hepatitis C related 
< 5 cm single or up to 3 HCC without any vascular or extrahepatic involvement whose lesions were managed 
using microwave or radiofrequency ablation at the Internal Medicine Department of Alexandria Faculty of Med-
icine, in the period from 1 January 2016 to 31 December 2016, and then received directly acting antivirals.

Results: Data from 52 patients were analyzed. Throughout the 2 years from ablation, 42.3% of patients ex-
perienced tumor recurrence (22 out of 52 patients). In addition, two subjects died and 4 subjects were lost to 
follow-up before any tumor recurrence.

Conclusions: Although our study included both modified Child-Pugh A and B patients and included lesions up to 
5 cm treated using thermal ablation, the 2-year HCC recurrence rate was similar to that previously reported after 
surgical resection or radiofrequency ablation of lesions up to 3 cm in Child-Pugh A patients before development 
of directly acting antivirals.

Key words: hepatocellular carcinoma, chronic hepatitis C, antiviral agents, liver cirrhosis, neoplasm recurrence.

Address for correspondence:

Dr. Ahmed Kamal, Hepatology Unit, Internal Medicine Department, Faculty of Medicine, Alexandria University, Egypt,  
e-mail: ahmed.kamal@alexmed.edu.eg

Clin Exp HEPATOL 2021; 7, 1: 66–73
DOI: https://doi.org/10.5114/ceh.2021.104397

Received: 6.08.2020, Accepted: 20.11.2020, Published: 11.03.2021

Introduction

Hepatocellular carcinoma (HCC) is the fifth most 
frequent cancer globally [1] and the most frequent can-
cer in Egypt, comprising 23.8% of all malignancy cases, 
because of high hepatitis C virus (HCV) prevalence [2]. 

Antivirals for hepatitis B virus (HBV) have a known 
contribution to decreasing HCC recurrence [3]. Unfor-
tunately, the condition is different regarding HCV. Many 
studies have been performed to study the effect of HCV 
clearance on HCC recurrence in the era of pegylated in-
terferon [4]. The long-term studies found a reduction in 
the incidence of HCC over time as a result of switch-off of 
the necro-inflammatory process and inflammatory cyto-

kines, but without complete elimination of the risk, which 
indicates that long-term surveillance is necessary [5]. 

Data regarding HCC recurrence after directly act-
ing antiviral (DAA) treatment are contradictory. Sur-
prisingly, some studies have reported that DAAs are 
associated with higher HCC recurrence [6-10]. How-
ever, other studies showed no rise in HCC recurrence 
[11-13]. Our aim was to study the 2-year recurrence 
rate of HCC in HCV patients who were treated using 
radiofrequency ablation (RFA) or microwave ablation 
(MWA) at our unit from 1 January 2016 to 31 Decem-
ber 2016 and then received DAAs. Both techniques 
have comparable results according to a paper previ-
ously published by our group [14].
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Material and methods

Materials

This retrospective study included all Child-Pugh A 
and B subjects with hepatitis C related < 5 cm single or 
up to 3 HCC without any vascular or extrahepatic in-
volvement whose lesions were managed using MWA or 
RFA at the Internal Medicine Department of Alexan-
dria Faculty of Medicine in the period from 1 January 
2016 to 31 December 2016 and then received DAAs. 
Only those with LR5 lesions according to the Liver Im-
aging Reporting and Data System (LI-RADS) classifi-
cation were considered [15]. The number of patients 
meeting the inclusion criteria was 189. Those without 
sufficient clinical data or who did not start HCV treat-
ment within the first year after tumor ablation, those 
with positive hepatitis B surface antigen (HBsAg), any 
other known cause of chronic liver disease, ongoing al-
cohol consumption and human immune deficiency vi-
rus (HIV) infection were excluded. Also patients who 
had received DAAs before occurrence or treatment of 
HCC and those with previous treatment for HCC were 
excluded. Then data from the remaining 52 patients 
were analyzed (Fig. 1). The study was conducted in ac-
cordance with the Declaration of Helsinki and was ap-

proved by the Alexandria Faculty of Medicine human 
research ethical committee.

Methods 

Data were collected regarding history, clinical find-
ings, complete blood count (CBC), serum aspartate 
and alanine aminotransferases (AST and ALT), serum 
bilirubin, serum albumin, prothrombin activity, inter-
national normalized ratio (INR), α-fetoprotein (AFP), 
HCV antibodies, HBsAg and hepatitis B core antibody 
(HBcAb) using ELISA, HCV RNA levels in serum us-
ing real-time PCR assay and HCV genotyping. Liver 
disease severity was assessed based on the modified 
Child-Pugh score and the Model for End-Stage Liver 
Disease (MELD) score within 2 weeks before the abla-
tion procedure. Radiological assessment relied on tri-
phasic computed tomography (CT) liver scan and/or 
dynamic magnetic resonance imaging (MRI) of the 
liver carried out within 4 weeks prior to ablation.

A RITA StarBurst XL needle and Angiodynamics 
RITA model 1500× (USA) generator were used for 
RFA while a 14 gauge 200 mm AMICA probe MW and 
a 2.45 GHz AMICA GEN AGN-H-1.2 (Italy) genera-
tor were used for MWA with adherence to the manu-
facturer’s instructions. 

Fig. 1. Flow chart of the study

HCC on top of HCV-related liver cirrhosis meeting the inclusion criteria 
and treated with RFA or MWA

N = 189

Number of patients  
who experienced HCC  

Recurrence = 14 in first year  
and 22 by end of second year

Number of patients without any HCC 
recurrence was 32 by the end of first 

year and 24 by the end of second year

Lost to follow-up 
before any HCC 
recurrence = 4

Died before  
any HCC recurrence = 2

HBsAg +ve = 6

Other known cause of chronic liver disease = 5

HIV = 0

Ongoing alcohol intake = 0

Previous locoregional treatment = 39

Previous DAA exposure = 45

Did not receive HCV treatment within 1 year of HCC ablation (refusal or not fit) = 29

Death or lost to follow-up before DAAs = 4

Not sufficient data = 9

HCC – hepatocellular carcinoma, HCV – hepatitis C virus, RFA – radiofrequency ablation, MWA – microwave ablation, HBsAg – hepatitis B surface antigen, HIV – human immune 
deficiency virus, DAA – directly acting antiviral

52 patients were included
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Local response was evaluated by a triphasic CT liver 
scan 4 weeks after the ablation session. If there was any 
residual activity, retreatment using RFA or MWA was 
performed and another triphasic CT scan was per-
formed after a further 4 weeks. No one required more 
than 2 sessions to achieve complete ablation.

The regimen of DAAs was chosen for each patient 
according to European Association for the Study of the 
Liver (EASL) recommendations 2015 [16]. 

Triphasic CT scans were performed every 3 months 
from the procedure to reveal any tumor recurrence. 
Response was assessed according to the modified Re-
sponse Evaluation Criteria In Solid Tumors (mRECIST) 
criteria [17]. HCC recurrence was defined as either local 
recurrence or development of new HCC lesion(s).

Statistical analysis

IBM SPSS software package version 20.0 was used. 
Numbers and percent were used to describe qualitative 
data. Normality of distribution was assessed using the 
Kolmogorov-Smirnov test. Quantitative data were de-
scribed as mean ± standard deviation and median and 
range. Significance of the results was judged at the 5% 
level. Student’s t-test was used for normally distributed 
quantitative variables. The χ2 test was used for categor-
ical variables. Fisher’s exact or Monte Carlo correction 
was used when more than 20% of the cells had an ex-
pected count less than 5. 

Results

All subjects were infected by genotype 4 HCV. Their 
age range was 42-80 years (mean = 55.3 ±9.3 years). 
77% (40 subjects) were male. Regarding characteris-
tics before ablation: platelet count range was 46-259  
× 103/mm3 (119 ±58.4 × 103), total bilirubin ranged 
from 0.5 to 2.1 (1.18 ±0.42) mg/dl. Albumin range 
was 2-4.5 (3.4 ±0.46) g/dl. AFP ranged from 0.6 to  
1370 ng/ml (median = 75.5). Number of lesions 
ranged from 1 to 3 (1.23 ±0.51) and size of largest le-
sion ranged from 1.7 to 5 cm (3.24 ±0.85). 11.5% had 
mild ascites while others had no ascites. Performance 
status was 0 in 69.2% of patients and 1 in the remain-
ing 30.8%. MELD score range was 6-11 (8.7 ±1.85). 
Child-Pugh score range was 5-8 (5.88 ±0.94).

Thirty-eight patients received sofosbuvir plus da-
clatasvir (± ribavirin) while the other 14 patients re-
ceived sofosbuvir/ledipasvir (± ribavirin). The period 
between the HCC ablation procedure and DAA initia-
tion ranged from 4 to 32 weeks (mean = 12.75 weeks). 
Characteristics of included subjects in relation to time 
of DAA initiation are shown in Table 1.

Twenty-six patients (68%) among those who re-
ceived sofosbuvir + daclatasvir (± ribavirin) reached 
a sustained virologic response at week 12 (SVR12) 
while 8 patients experienced viral relapse (21%). Two 
patients died and the other two were lost to follow-up 
before assessment of SVR12 status. On the other hand, 
twelve patients (85.7%) among those who received so-
fosbuvir/ledipasvir (± ribavirin) showed SVR12 while 
no one experienced viral relapse. Two subjects were 
lost to follow-up before assessment for SVR12. 

During the first year after ablation, 26.9% (14 out of 
52 patients) experienced tumor recurrence and by the 
end of the second year 42.3% (22 out of 52 patients) ex-
perienced tumor recurrence while 32 patients (61.5%) 
did not experience any tumor recurrence until the end 
of the first year and 24 patients (46%) did not experi-
ence this until the end of the second year. Two subjects 
died and 4 subjects were lost to follow-up during the 
first year before any tumor recurrence. 

Thirty-six patients started DAAs within 6 months 
from HCC ablation, 8 of them experienced tumor 
recurrence within this period (22.2%) while none of 
the 16 patients who started DAAs after 24 weeks from 
tumor ablation experienced any tumor recurrence 
during the first 6 months from ablation (p = 0.06)  
(Table 2). All of these 8 subjects had started DAAs just 
4 weeks after tumor ablation. The recurrence was mul-
ticentric in 50% of them.

On comparing tumor recurrence between those 
who initiated HCV treatment earlier than 12 weeks 
from the tumor ablation procedure and those who ini-
tiated HCV treatment after 12 weeks from HCC abla-
tion, the 6-month recurrence rate was 25% in the first 
group (8 out of 32), while no one in the second group 
experienced recurrence during the first 6 months after 
ablation (p = 0.013). But this difference was not main-
tained thereafter; tumor recurrence during the first 
year after ablation occurred in 31.3% of the first group 
(10 out of 32) and 20% in the second group (4 out of 20) 
(p = 0.591) while by the end of 2 years, 43.8% of the first 
group (14 out of 32) experienced tumor recurrence 
compared to 40% of the second group (8 out of 20)  
(p = 0.722) (Table 2). The higher recurrence rate during 
the first 6 months from ablation in the first group may 
be related to the significantly higher number of HCC 
lesions from the start (p = 0.002) (Table 1).

Discussion

Hepatocellular carcinoma recurrence rates af-
ter surgical management and thermal ablation range 
widely among different studies. A meta-analysis as-
sessing the HCC recurrence in HCV untreated pa-
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Table 1. Characteristics of included subjects in relation to time of directly acting antiviral (DAA) initiation

Parameter Time of DAA initiation from tumor ablation

< 12 weeks
(n = 32)

≥ 12 weeks
(n = 20)

< 24 weeks
(n = 36)

≥ 24 weeks
(n = 16)

Age

Mean ±SD 57.1 ±10.6 52.6 ±6.0 56.5 ±10.5 52.8 ±5.2
t (p) 1.938 (0.058) 1.720 (0.092)

Platelet count (/mm3)
Mean ±SD 128.7 ±59.0 104.2 ±55.7 123.9 ±57.7 108.9 ±60.5
t (p) 1.488 (0.143) 0.853 (0.398)

Total bilirubin (mg/dl)
Mean ±SD 1.2 ±0.5 1.2 ±0.4 1.2 ±0.4 1.1 ±0.4
t (p) 0.335 (0.739) 1.025 (0.310)

Serum albumin (g/dl)
Mean ±SD 3.4 ±0.6 3.4± 0.3 3.4 ±0.5 3.5 ±0.3
t (p) 0 (0.1000) 0.581 (0.564)

AFP before HCC ablation
Mean ±SD 281.1 ±435.9 199.9 ±369.3 332.1 ±467.5 65 ±90.6
t (p) 0.692 (0.492) 3.292* (0.002*)

Total HBcAb
Negative 27 (84.4%) 18 (90%) 31 (86.1%) 14 (87.5%)
Positive 5 (15.6%) 2 (10%) 5 (13.9%) 2 (12.5%)
χ2 (FEp) 0.334 (0.694) 0.018 (1.000)

Number of treated HCC lesions
Mean ±SD 1.4 ±0.6 1 ±0 1.3 ±0.6 1 ±0
t (p) 3.483 (0.002*) 3.416* (0.002*)

Size of largest lesion before ablation (in cm)
Mean ±SD 3.4 ±0.9 3.0 ±0.7 3.4 ±0.9 3.0 ±0.8
t (p) 1.423 (0.161) 1.593 (0.117)

Performance status†

0 20 (62.5%) 16 (80%) 24 (66.7%) 12 (75%)
1 12 (37.5%) 4 (20%) 12 (33.3%) 4 (25%)
χ2 (p) 1.769 (0.183) 0.361 (FEp = 0.747)

MELD score
Mean ±SD 8.8 ±2.0 8.6 ±1.7 8.8 ±1.9 8.5 ±1.9
t (p) 0.281 (0.780) 0.495 (0.623)

Child-Pugh score
Median (min.-max.) 6 (5-8) 6 (5-7) 6 (5-8) 5.5 (5-7)
Mean ±SD 5.9 ±1.0 5.8 ±0.8 5.9 ±1.0 5.8 ±0.9

t (p) 0.508 (0.614) 0.683 (0.498)

Type of antiviral therapy
Sofosbuvir/ledipasvir 8 (25%) 6 (30%) 10 (27.8%) 4 (25%)
Sofosbuvir/daclatasvir 24 (75%) 14 (70%) 26 (72.2%) 12 (75%)
χ2 (p) 0.156 (0.693) 0.043 (FEp = 1.000)

SVR12
Yes 24 (75%) 14 (70%) 28 (77.8%) 10 (62.5%)
Died 2 (6.3%) 0 (0%) 2 (5.6%) 0 (0%)
Relapse (no SVR) 4 (12.5%) 4 (20%) 4 (11.1%) 4 (25%)
Lost 2 (6.3%) 2 (10%) 2 (5.6%) 2 (12.5%)
χ2 (MCp) 1.834 (0.615) 3.190 (0.330)

DAAs – directly acting antivirals, AFP – α-fetoprotein, HBcAb – hepatitis B core antibody, MELD – Model of End Stage Liver Disease, SVR12 – sustained virological response 12 weeks 
after end of DAA treatment  
χ2 – chi-square test, MC – Monte Carlo, FE – Fisher exact, t – Student’s t-test, *statistically significant at p ≤ 0.05, † – according to Eastern Cooperative Oncology Group (ECOG) scale 
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tients after surgical resection or RFA for HCC lesions 
< 3 cm was conducted [18]. Among the included  
11 studies, the 6-month recurrence rates ranged from 
0% to 12.5%, recurrence at 1 year ranged from 4.9% to 
62.5% while recurrence at 2 years ranged from 31.8% 
to 100%. Probabilities of recurrence were 7.4% at  
6 months, 20% at 1 year and 47% at 2 years. 

It is well known that antiviral therapy against HBV 
has a well-documented role in decreasing the HCC re-
currence [3]. Unfortunately, the condition is different 
regarding HCV. Many trials have studied the impact 
of HCV treatment using pegylated interferon on HCC 
recurrence [4]. The long-term studies have found a re-
duction in the incidence of HCC over time as a result 
of switch-off of the necro-inflammatory process and 
inflammatory cytokines, but without complete elim-
ination of the risk in cirrhotic patients, and so long-
term follow-up is necessary [5].

Much higher SVR rates are currently achieved 
thanks to DAAs. However, the impact of DAAs on 
HCC recurrence is debatable. The HCC recurrence 
rates after DAAs ranged among different studies from 
0 to 54.4% [19].

Reig et al. [7] were the first to report high recur-
rence rates of HCC after receiving DAAs for HCV. 
They reported recurrence of HCC in 28% of patients 
who received DAAs with median time for this being 

3.5 months after initiating treatment with DAAs. Six 
patients had recurrence within 2 weeks from starting 
antiviral treatment. They also reported more aggres-
sive HCC behavior [20]. Conti et al. [8] also reported 
HCC recurrence in 28% of cases within 6 months from 
completing DAAs therapy. Another study reported 
HCC recurrence in 30% of cases within 1 year from 
initiating DAA therapy [21]. Another European study 
[22] showed a high HCC recurrence rate after DAAs. 
Yang et al. [23] also reported higher HCC recurrence 
after liver transplantation in those who received DAAs 
while they were waiting for their surgery. In addition, 
El Kassas et al. [24], who studied HCC recurrence af-
ter DAA exposure among Egyptian patients with pre-
dominant genotype 4 HCV, reported a significantly 
increased HCC recurrence rate after DAA exposure in 
comparison to those who did not receive DAAs, but 
this study was a non-randomized one. Bielen et al. 
[25] reported high rates of HCC recurrence after 
DAAs (15%) but they reported lower SVR in the group 
of HCC recurrence. In contrast to Yang et al. they re-
ported no HCC recurrence in the group managed by 
liver transplantation, unlike those treated with RFA or 
liver resection. Renzulli et al. [26] reported that HCC 
nodules that occurred or recurred after DAAs showed 
higher microvascular invasion against tumors that 
preceded DAAs.

Table 2. Relation between time of directly acting antiviral (DAA) initiation and hepatocellular carcinoma (HCC) recurrence 

HCC recurrence Time of DAA initiation from tumor ablation

< 12 weeks ≥ 12 weeks < 24 weeks ≥ 24 weeks

6 months (n = 52) (n = 52)

No 22 (68.8%) 20 (100%) 26 (72.2%) 16 (100%)

Yes 8 (25.0%) 0 (0%) 8 (22.2%) 0 (0%)

Lost to follow-up 2 (6.3%) 0 (0%) 2 (5.6%) 0 (0%)

χ2 (MCp) 7.652* (0.013*) 5.120 (0.060)

1 year (n = 52) (n = 52)

No 18 (56.3%) 14 (70.0%) 22 (61.1%) 10 (62.5%)

Yes 10 (31.3%) 4 (20.0%) 10 (27.8%) 4 (25.0%)

Died 2 (6.3%) 0 (0%) 2 (5.6%) 0 (0%)

Lost to follow-up 2 (6.3%) 2 (10.0%) 2 (5.6%) 2 (12.5%)

χ2 (MCp) 2.167 (0.591) 1.465 (0.808)

2 years (n = 52) (n = 52)

No 14 (43.8%) 10 (50.0%) 18 (50.0%) 6 (37.5%)

Yes 14 (43.8%) 8 (40.0%) 14 (38.9%) 8 (50.0%)

Died 2 (6.3%) 0 (0.0%) 2 (5.6%) 0 (0.0%)

Lost to follow-up 2 (6.3%) 2 (10.0%) 2 (5.6%) 2 (12.5%)

χ2 (p) 1.343 (0.722) 2.112 (0.582)

DAAs – directly acting antivirals, HCC – hepatocellular carcinoma, χ2 – chi-square test, MC – Monte Carlo, *statistically significant at p ≤ 0.05  
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Carcinogenesis after DAA therapy is suggested to 
be related to HCV-induced dysregulation between cell 
apoptosis and prosurvival [27, 28]. Tumor emergence 
after DAAs may be precipitated by the direct and rapid 
viral clearance irrespective of the immune system sta-
tus, thereby disrupting the immune cancer surveillance 
and leading to progression of dormant tumor cells [28, 
29]. Rapid viral eradication results in disturbance of 
innate immunity and decrease in type II and III recep-
tors of interferon, which regulates tumor angiogenesis 
in addition to its anti-proliferative effect [19, 29]. Also 
rapid reduction in natural killer cells has been suggest-
ed to be a possible cause of rapid HCC progression 
[29, 30]. Twelve immune mediators showed higher 
levels before DAA initiation in patients who developed 
HCC thereafter [31]. Moreover, the level of tumor 
necrosis factor α (TNF-α) remained high after DAA 
completion in those who developed HCC thereafter 
and decreased in subjects who did not develop HCC 
later, which suggests a role for persistent high TNF-α 
in HCC occurrence and recurrence after DAAs [31, 
32]. Villani et al. [10] demonstrated that vascular en-
dothelial growth factor (VEGF) elevated during DAA 
therapy and remained high for 3 months afterwards. 
Faillaci et al. [33] found higher levels of angiopoietin-2 
among persons with recurrent and new HCC, and they 
demonstrated that the increase in VEGF caused by 
DAAs “acts as a trigger” in patients who have clinically 
significant portal hypertension, which leads to activa-
tion of neo-angiogenesis in the liver.

On the other hand, the ANRS study which involved 
3 French cohorts of HCV patients with ablated HCC 
showed no differences regarding HCC recurrence 
in those who received DAAs and those who did not 
[13]. Another multicenter study showed no elevation 
in HCC recurrence on DAAs [34]. Cabibbo et al. [35] 
reported that the 6-month and 1-year HCC recurrence 
rates after DAAs were comparable to the risk reported 
previously before the era of DAAs (12% and 26.6%, re-
spectively). Beste et al. [36] also found no elevated risk 
of HCC recurrence on DAAs. 

Huang et al. [37] reported that patients of the DAA 
group had a lower risk of dropout from the transplan-
tation waiting list due to death or HCC growth com-
pared to the untreated group.

Also, Singal et al. [38] reported that DAAs were not 
linked to HCC recurrence in their studied multicenter 
North American cohort. A Japanese study showed no 
variance in the pattern and risk of HCC recurrence be-
tween those who received interferon and those who re-
ceived DAAs [39]. A meta-analysis found no proof of 
elevated risk of HCC recurrence after DAAs [40]. An-

other study reported improved survival in successfully 
treated early HCC patients who received DAAs [41]. 

Zeng et al. [42] reported no tumor recurrence in the 
HCC group. Another study reported that DAA treat-
ment significantly decreased HCC recurrence rates 
compared with the untreated patients [43, 44]. A more 
recent study also reported the same conclusion [45]. 

In a study that included 204 patients from 16 liv-
er centers in Poland with 2-year post-DAA follow-up,  
3 out of 10 patients with documented history of HCC 
before starting DAAs experienced HCC recurrence in 
addition to another 4 patients who developed de novo 
HCC occurrence [46].

In the current study, 26.9% of patients experienced 
tumor recurrence in the first year, which increased to 
42.3% by the end of the second year. This is very sim-
ilar to the findings of a meta-analysis performed by 
Cabibbo et al., who found probabilities of HCC recur-
rence in HCV untreated patients to be 20% at 1 year 
and 47% at 2 years, although the subjects included in 
that meta-analysis were only Child-Pugh A patients 
with lesions less than 3 cm and treated using either 
surgical resection or RFA [18]. 

In our patients, the SVR12 rate among those who 
received sofosbuvir + daclatasvir was 68% while 85.7% 
of those who received sofosbuvir/ledipasvir reached 
SVR12. Different studies demonstrate a lower SVR12 af-
ter DAAs in those with underlying HCC. Beste et al. [36] 
reported SVR12 in 74% of HCC patients compared with 
91% in those without HCC. Prenner et al. [47] reported 
higher viral relapse in HCC patients compared to non-
HCC patients (21% vs. 12%). Ji et al. [48] reported low-
er SVR12 among HCC patients infected by genotype 1 
HCV treated with ledipasvir/sofosbuvir compared 
with non-HCC patients. The SVR12 rate in the HCC 
group was 94.1% (95% CI: 89.9-97.3) vs. 98.7% (95% 
CI: 97.5-99.6) in non-HCC patients. Hassany et al. [49] 
compared SVR rates in those with successfully treated 
HCC after using sofosbuvir with ribavirin or sofosbu-
vir in addition to either simeprevir or daclatasvir. They 
reported the overall SVR12 rate to be 64.5%, but it was 
highest in the sofosbuvir plus daclatasvir with ribavirin 
group (87.5%), which is noticeably higher than SVR12 
rates achieved using the same drugs in our cohort. This 
might point to the importance of adding ribavirin to all 
patients with ablated HCC using sofosbuvir plus daclat-
asvir for HCV treatment even in those within Child-
Pugh class A.

Lower SVR rates among HCC patients are suspect-
ed to be due to impaired delivery of the drug to the 
HCC area and so HCC foci can act as a reservoir for 
viral replication. Also immune and inflammatory al-
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terations in the HCC background can have a role in 
this higher HCV relapse after DAAs [47, 50].

A Japanese study recommended at least a 120-day  
interval between HCC curative management and 
starting DAAs to decrease HCC recurrence [51]. 
Higher 6-month HCC recurrence was observed in 
our study in those who started DAAs within 12 weeks 
from tumor management, but this may be related to  
a significantly higher number of malignant foci from 
the start in that group. Also this higher recurrence was 
not maintained at 1 and 2 years.

Limitations of the current study are the relative-
ly small sample size and being a retrospective study. 
Strengths of our study include the long (2-year) fol-
low-up period, and starting the follow-up from the 
time of tumor ablation, unlike other studies which 
started the follow-up from the time of DAA initiation 
or completion. The period between the HCC ablation 
procedure and the DAA initiation ranged from 4 to  
32 weeks (mean = 12.75 weeks). This makes comparison 
with data reported before the era of DAAs applicable. 

Conclusions

In conclusion, although our study included both 
modified Child-Pugh A and B patients and included 
lesions up to 5 cm treated using thermal ablation, the 
1-year and 2-year HCC recurrence rates were similar 
to those previously reported for surgical resection or 
radiofrequency ablation of lesions up to 3 cm in Child-
Pugh A patients before development of directly acting 
antivirals, and so we can conclude that DAA usage after 
confirming complete HCC ablation using the triphasic 
CT liver scan does not increase HCC recurrence.
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