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Risk of hepatocellular carcinoma and fibrosis evolution in hepatitis C patients
with severe fibrosis or cirrhosis treated with direct acting antiviral agents
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Abstract

Background and study aims : Cirrhosis associated to chronic
hepatitis C virus (HCV) is one of the leading cause of hepatocellular
carcinoma (HCC). The goal of our study was to evaluate first the
risk and determinants of HCC and second the evolution of fibrosis
in patients treated for HCV with advanced fibrosis stages who
achieved sustained virological response (SVR) after direct-acting
antivirals (DAA) treatment.

Patients and methods : We conducted a prospective study on
HCYV patients with F3 or F4 Metavir fibrosis scores treated with
DAA between October 2014 and February 2017. The annual
incidence rate for HCC was calculated. We used Cox regression
model in order to identify factors associated with HCC. Transient
elastography (TE) was performed 12 and 24 months after the end
of DAA treatment and non-invasive liver fibrosis biomarkers were
performed twice a year during follow-up.

Results : 143 patients with severe fibrosis or cirrhosis were
enrolled in the study. 6 patients developed HCC. The annual
incidence rate of HCC in our cohort was 2.7 per 100 patients.
Risk factors associated with HCC after DAA were genotype 2 and
steatosis. Overall TE values significantly decreased after DAA
treatment with a median value prior to treatment of 16.9 kPa to
a median of 10.8 kPa 24 months after the end of the treatment.
Biological fibrosis scores also significantly decreased following viral
eradication.

Conclusions : DAA treatment does not seem to be associated
with HCC promotion after HCV eradication in patients with severe
fibrosis stages. DAA-induced SVR is associated with a reduced
estimation of fibrosis. (Acta gastroenterol. belg., 2021, 84, 25-32).
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Abbreviations

HCV : hepatitis C virus

HCC : hepatocellular carcinoma

DAA : direct-acting antivirals

SVR : sustained virological response

TE : transient elastography

APRI : aspartate transaminase to platelet ratio index
FIB-4 : fibrosis 4

CAP : controlled attenuation parameter

IFN : interferon

LSM : liver stiffness measurement

Introduction

Hepatitis C virus (HCV) infection is a public health
challenge throughout the world with an estimated number
ofatleast 170 million HCV carriers worldwide (1). Despite
the increasing prevalence of metabolic dysfunction-
associated fatty liver disease (2, 3), chronic infection

with HCV remains a major cause of end-stage liver
disease, liver transplantation, hepatocellular carcinoma
(HCC) and liver related death in the Western world. In
Belgium, based on a recent meta-analysis, we estimated
an HCV seroprevalence of 1% (4). It is generally a slow
progressive disease characterized by persistent hepatic
inflammation leading to the development of cirrhosis in
approximately 10-30% of patients over 20-30 years of
HCYV infection (5). Once cirrhosis is established, there is
a 1-5 % annual risk of hepatocellular carcinoma (HCC)
and a 3-6% annual risk of hepatic decompensation (5).

The treatment of chronic HCV infection has
experienced a revolution with the discovery and the
availability of the new direct-acting antivirals agents
(DAA). With those treatments, sustained virological
response (SVR) rates, defined as undetectable HCV
RNA 12 weeks after completion of therapy for hepatitis
C, reaches more than 90% with very few reported
side effects compared with previous therapies (6). The
introduction of DAA also allows treatment of patients
with even decompensated cirrhosis. The expected long-
term outcome of DAA-induced SVR is to reduce fibrosis
and decrease complications of chronic hepatitis C,
including HCC development (7).

Previous studies on interferon based therapies have
demonstrated that liver fibrosis and even cirrhosis may
regress in HCV patients once SVR is achieved (8). In
patients treated by DAA who achieved SVR, a significant
regression of liver stiffness values obtained by transient
elastography (TE) and fibrosis markers (fibrosis-4 score
and aspartate aminotransferase-platelet ratio index) have
recently been described (9).

The high efficacy of DAA have also been shown in
large real-life cohorts reporting improvements in disease
severity (Child-Pugh score, model for end stage liver
disease) in some patients after treatment (10). These
encouraging results have raised hope for a subsequent
decline of HCC occurrence and recurrence. However,
the positive impact of DAA therapy on HCC occurrence
or recurrence is still debated. Indeed, studies suggested
a potential unexpected incidence of HCC in treated
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patients, both in those without a prior history of cancer
and in those who have been successfully treated for HCC
and were disease-free for various periods of time (6, 11-
15). Conversely, other studies suggested no increased
risk and even a reduction of recurrence or occurrence of
HCC in patients with SVR after DAA therapy (7, 16-26).

The goal of our study was to evaluate first the
occurrence of HCC and second the evolution of fibrosis in
our patients treated in an academic hospital for hepatitis
C with severe fibrosis stages (F3 and F4 Metavir scores)
who achieved SVR after DAA treatment

Methods
Patients

In this prospective cohort study, we recorded the data
from all the consecutive patients with severe liver fibrosis
who were prospectively enrolled for treatment with DAA
in our center between October 2014 and February 2017.

Patient inclusion criteria were the presence of chronic
hepatitis C in patients older than 18 years and Metavir
scores of F3 or above assessed either by liver histology
or combination of liver stiffness measurement (LSM) >
9.5 kPa obtained by TE associated with one concordant
biological fibrosis score > F3 (Fibrotest > 0.59, AST to
Platelet ratio Index (APRI) > 1 or Fibrosis-4 (FIB-4)
> 2.1). Those eligibility criteria followed the priority
criteria for drug reimbursement established by the
Belgian medicines refund committee (CRM) during the
study period, as explained in a recent observational study
published in this Journal (27). Patients with history of
HCC who had complete response to surgical resection or
loco-regional ablation of previous HCC before starting
DAA were also included.

LSM were performed using TE (FibroScan®,
Echosens, Paris, France) according to current European
Association for the Study of the Liver (EASL) guidelines
using the either the M or XL probe according to the
automatic probe selection tool based on the subcutaneous
fat thickness.

Drugregimens and treatment duration (12 or 24 weeks)
were chosen by the clinicians according to the patients’
clinical characteristics, literature recommendations and
current Belgian Association for the Study of the Liver
(BASL) and EASL guidelines.

Virological response to therapy was assessed by
quantitative HCV RNA detection, using real-time PCR
(Roche cobas® HCV Test, Indianapolis, USA) with a
limit of detection of 30 U/ml.

Clinical and radiological follow-up

Baseline clinical characteristics and laboratory data
were registered in all patients before starting antiviral
therapy. Follow-up included clinical and laboratory
data according to routine clinical practice. All patients
underwent liver imaging (either ultrasound, computerised
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tomography scan or magnetic resonance imaging) to
exclude the presence of active HCC before starting DAA
and then twice a year during follow-up.

Alcohol abuse was defined as intake of >30 g alcohol
per day for men and > 20 g alcohol per day for women.
Diabetes was defined as taking one or more medication(s)
for diabetes. Steatosis was defined by the presence of
visible steatosis in > 5% of hepatocytes on liver biopsy
or a controlled attenuation parameter (CAP) value > 215
dB/m on FibroScan® (28). High cholesterol was defined
by total cholesterol rate > 190 mg/dL or when taking
one or more cholesterol lowering drugs. We defined
hypertension when the patient was treated for high blood
pressure. Renal function was classified according to
Kidney Disease Improving Global Outcomes (KDIGO)
nomenclature and chronic renal failure was defined as
glomerular filtration rate < 60 ml/min (KDIGO grade 2).

In order to evaluate fibrosis evolution after DAA
treatment, TE was performed 12 and 24 months after
the end of DAA treatment. Non-invasive liver fibrosis
biomarkers (APRI and FIB-4) were performed twice a
year during follow-up.

Ethics statement

Written informed consent was obtained from each
patient. The study protocol was in concordance with the
ethical guidelines of the 1975 Declaration of Helsinki
and was approved by the ethics committee of Saint-Luc
Hospital.

Statistical analysis

All analyses were conducted using SPSS 24 software
(SPSS software [IBM Corp. 2011. IBM SPSS Statistics
for Windows. Armonk, NY, USA: IBM Corp]), with
graphs drawn using Graphpad Prism 7.0 (GraphPad
Software, La Jolla, CA, USA). Continuous variables
were expressed as mean + one standard deviation (SD)
or median with interquartile ratio (IQR), and categorical
variables as counts and percentages. Categorical variables
were analyzed using Chi-squared test or Fisher’s exact
test. Continuous variables were analyzed using unpaired
t-test or Mann-Whitney U-test, according to statistical
distribution. The data were subjected to the Kolmogorov-
Smirnov normality test and Bartlett’s test for homogeneity
of variance. Values were loglO-transformed when
appropriate. Means or medians were compared across
groups using one way ANOVA with F test (Bonferroni
correction applied to p-values in multiples comparisons)
or with Kruskall Wallis test, respectively. We analyzed
Fibroscan results in tertiles for comparison in different
groups. We generated Kaplan-Meier curves to illustrate
and compare the cumulative incidence rates of HCC by
race, genotype and presence of steatosis and used the
log-rank test to evaluate the differences between these
curves. In order to identify factors associated with HCC,
a Cox logistic regression model was built as follows :
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all the variables with p value < 0.10 in the univariable
analyses were entered into a multivariable model with a
backward elimination procedure, based on the likelihood
ratio. The results were expressed as hazard ratio (HR)
with 95% confidence intervals [95%CI]. Finally, we
calculated the annual incidence rates for HCC in the
global cohort.

Results
Patients’ characteristics

At the end of February 2017, the database included
168 adult patients who have been treated with different
regimens of DAA for HCV-related chronic liver disease.
Overall 25 patients were excluded from the study : 14
due to the absence of severe fibrosis ; 2 with a viral load
> 30 Ul/ml after the end of the treatment ; and 9 because
of insufficient follow-up < 3 months) after the end of
DAA (Figure 1) leaving a total study population of 143
patients.

Principal baseline characteristics of the study
population are summarized in Table 1. Forty-six patients
were classified as fibrosis stage 3 (F3 or severe fibrosis)
and 97 patients as fibrosis stage 4 (F4 or cirrhosis).
Fifteen patients who had a history of HCC in the past,
were considered as cured either with liver transplantation
or local ablative treatment without recurrence in the past
6 months. DAA treatment was given in association with
PEG-IFN in 3 patients.

Median follow-up time after end of DAA was 13
months (IQR : 8-21). Five patients died during follow-
up : one patient who developed HCC and four without
HCC. Five patients underwent liver transplantation
during follow-up : two patients who developed HCC
during follow-up and three without HCC (Table 1).

Risk of HCC during follow-up

Our first question was to evaluate the incidence
and risk factors of HCC after DAA treatment in our
population.

The annual incidence rate of HCC in our cohort was
evaluated at 2.7 per 100 patients. Six patients developed
HCC during follow-up (Table 1). The median time to HCC
occurrence was 12 months (IQR : 7-21). We analysed the
clinical characteristics of patients who developed HCC
in comparison with patients without HCC (Table 1). The
two groups had similar age at the time of DAA initiation
(mean 60.5 years for the total study population) (Table
1). The significant differences between patients who
developed HCC or not after treatment were the ethnicity,
the presence of steatosis, the genotype and a history of
HCC without liver transplantation (Table 1). The risk of
developing HCC after DAA treatment tended also to be
higher in patients with a history of previous treatment
for HCV although it did not reach statistical significance
(Table 1). During follow-up, 5 patients received a liver

between october 2014 and february 2017

168 HCYV patients ]

( 14 patients J

L\\-ilh < F3 Metavir score

154 HCYV patients
with Metavir F3 or F4 score

2 patients without SVR
152 HCV patients
with SVR
9 patients with lack of
follow-up time
L 143 HCV patients ]

137 HCV patients
Without HCC
occurrence or
recurrence

6 HCV patients
with HCC occurrence
or recurrence

Figure 1. — Flow chart of the study population.
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transplantation, 2 (33%) patients in the group with HCC
and 3 (2%) patients in the other group (indication : end-
stage liver disease) (Table 1). During follow-up, 5 patients
died (heart failure, multisystemic cryoglobulinemia,
acute degenerative neurologic disorder, multifocal HCC
with atrial thrombosis and unknown death cause for the
last patient), 1 (17%) patient in the group with HCC and
4 (3%) patients in the other group (Table 1).

For comparison between groups, TE results were
divided in equal tertiles. Tertile 3 TE results corresponded
to the highest LSM scores. Sixty percent of the patients
who developed HCC had tertile 3 FibroScan values
whereas only 32% of the patients without HCC had the
highest TE scores (Table 2 and Figure 2). However, these
results were not statistically significant (p=0.43).
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Table 1. — Baseline characteristics of the global population and of patients with or without incident hepatocellular
carcinoma during follow-up

o Globa.l HCC Without
Characteristics Population N=6 HCC pval
N=143 N=137

Age, yrs 60.5+11.2 64.2+£6.6 603+ 11.3 0.41
Male gender, n (%) 83 (58) 4(67) 79 (58) 0.66
BMI kg/m? 25.8(23-29.3) 25.6 (21.9-31.6) 25.8 (23-29.3) 0.91
Ethnicity, n (%)

Caucasian 100 (70) 2 (33) 98 (72) 0.042

African 22 (15) 2(33) 20 (14) 0.22

Middle Eastern 13 (9) 2(33) 11(8) 0.025

Others 8(6) 0 (0) 8 (6) 0.60
Steatosis, n (%) 16 (11) 3(50) 13 (9) 0.002
Cholesterol, n (%) 36 (25) 1(17) 35(31) 0.45
Hypertension, n (%) 73 (51) 3(50) 50 (52) 0.91
Renal failure, n (%) 16 (11) 0(0) 16 (12) 0.37
Diabetes, n (%) 22 (15) 1(17) 21 (15) 0.93
Alcohol, n (%) 24 (17) 1(17) 23 (17) 0.99
Tobacco, n (%) 33 (23) 2(33) 31 (23) 0.54
Génotype, n (%) 0.001

la-1b 90 (63) 2(33) 88 (64)

2 12 (8) 3(50) 9(7)

3 14 (10) 0(0) 14 (10)

4 25 (18) 1(17) 24 (18)

5-6 2(1) 0(0) 2 (1)
Previous antiviral treatment, n (%) 95 (66) 6 (100) 89 (65) 0.07
Albumin (g/1) 402+59 383+6.6 40.3£59 0.44
Bilirubin (mg/dl) 0.9+0.8 0.8+0.3 0.9+09 0.86
Platelets (n/ul) 149356 + 60730 138167 + 113139 149846 + 58091 0.65
MELD score 7(7-9) 11 (6.5-12.5) 7(7-9) 0.28
AFP (ug/l) 7.1 (4.3-14.7) 5.5(3.6-26.4) 7.3 (4.3-13.5) 0.69
F4 Metavir Score n (%) 97 (68) 5(83) 92 (67) 0.66
APRI 1.4 (0.8-2.5) 1.4 (0.7-2.8) 1.4 (0.8-2.5) 0.77
FIB-4 3.5(2.3-6.1) 5.48 (3.5-8.4) 3.49 (2.3-6) 0.2
Previous HCC, n (%) 15 (10) 2 (33) 13 (9) 0.06
Previous HCC without transplant, n (%) 8 (6) 2(33) 6(4) 0.003
Previous transplant n (%) 12 (8) 0(0) 12 (9) 0.45
HIV, n (%) 6(4) 1(17) 5(4) 0.12
Transplant post treatment, n (%) 5@3) 2 (33) 3(2) <0.001
Death, n (%) 5(3) 1(17) 4(3) 0.07

BMI : body mass index ; AFP : alpha-fetoprotein ; MELD : model for end-stage liver disease ; APRI : AST to platelet ratio index ; FIB-4 : fibrosis-4 ;

HCC: hepatocellular carcinoma.

Table 2. — Transient elastography (TE) baseline values: global results and tertiles. Comparison between patients with or

without incident hepatocellular carcinoma during follow-up

Transient Elastography Global Population HCC Rhote
. _ — HCC pval
Baseline N=117 N=5 _
N=112
TE, kPa 17.1 (11.8-7.7) 28 (14.9-40.6) 16.8 (11.8-26.9) 0.27
TE tertile, n (%) 0.43
<12.53 (T1) 39 (33.3%) 1 (20%) 38 (33.9%)
12.53-24.93 (T2) 39 (33.3%) 1 (20%) 38 (33.9%)
>24.93 (T3) 39 (33.3%) 3 (60%) 36 (32.1%)

HCC : hepatocellular carcinoma.

We found a significant difference in HCC occur-
rence in non-Caucasian patients in comparison with
Caucasian patients (log rank p-value = 0.044, Figure
3A), in genotype 2 HCV patients in comparison with
other genotypes (log rank p-value < 0.001, Figure 3B)
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and in patients with steatosis in comparison with patients
without steatosis (log rank p-value = 0.020, Figure 3C).

In our multivariate model, HCC occurrence was
independently associated with genotype and steatosis
(Table 3). Patients with genotype 2 HCV had higher risk
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Figure 3. — Survival free of hepatocellular carcinoma
according to ethnicity (A), genotype (B) and steatosis (C).

of HCC than patients with other genotypes (adjusted HR
compared with genotype 1 = 280, 64, 95% CI = 7.83-
10055). The risk of HCC was also higher in patients with
steatosis than in patients without (adjusted HR=14.93,
95% CI = 1.08-206.16).

Regression of fibrosis after DAA treatment

Our second question was the evolution of liver fibrosis
after DAA treatment in our population.

Overall TE values of the included patients significantly
decreased after DA A treatment with a median value prior
to treatment of 16.9 kPa (IQR : 11.7-27.4) to a median of
9.9 kPa (IQR : 6.8-21.3. p=<0.0001) 12 months after the
end of the treatment and a median of 10.8 (IQR : 6.55-
15.48. p=0.0006) 24 months after the end of the treatment
(Figure 4A).

In accordance to TE measurement decline, biological
fibrosis scores APRI and FIB-4 also significantly
decreased after DAA treatment (Figure 4B).
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Figure 4. — Evolution of non-invasive markers of fibrosis

after DAA treatment. Transient elastography results with liver
stiffness measurement pre-treatment, 12 months and 24 months
after the end of the treatment. * p=0.006; ** p=<0.0001.
Decrease in biological fibrosis scores APRI and FIB-4 in
repeated measurements post-DAA. * p=<0.01 ; ** p=<0.0001.
APRI : AST to platelet ratio index ; FIB-4 : Fibrosis-4

Discussion

The major findings of our study based on patients
treated for hepatitis C with high fibrosis stages who
achieved SVR after DAA treatment were first an annual
incidence rate of HCC 0of 2.7% ; secondly three identified
risk factors of HCC after DAA treatment : ethnicity,
genotype 2 and presence of steatosis ; and finally
significant fibrosis regression after DAA treatment.

Since the arrival of new DAA treatments with high
SVR, hope for a decline of hepatocellular carcinoma as
observed with interferon therapy has emerged. The first
aim of our study was thus to evaluate the risk of HCC after
DAA treatment which continues to be a matter of debate
since Reig et al. have published their study results in 2016
(6). The discussion remains passionate : a publication
suggested increased HCC incidence in the DAA era than
in the IFN era among liver transplant registrants with
hepatitis C virus infection (29). On the other hand, Vaziri
et al. demonstrated an association between DAA and
reduced listing rates for HCV-related cirrhosis and HCC
in the United Kingdom (30). Moreover, loannou et al.
showed in a study of 62534 patients a 71% reduction in
HCC risk associated with DAA-induced SVR (25).

In our HCV population treated with DAA treatment,
we observed an annual incidence rate of HCC of 2.7 per
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Table 3. — Factors associated with incident hepatocellular carcinoma (HCC)

Univariate and Multivariate Cox regression model for HCC
Univariate Multivariate
Variable HR (95% CI) p val HR (95% CI) p val
Age 1.03 (0.95-1.11) 0.47
Gender (male=1) 1.28(0.23-7.01) 0.78
BMI 1.05 (0.89-1.23) 0.58
Ethnicity (Non-caucasian=1) 4.85 (0.88-26.58) 0.07 11.08 (0.98-125.48) 0.052
Genotype (Reference genotype 1) 0.001 0.003
Genotype 2 47.06 (6.11-362.36) <0.001 280.64 (7.83-10055) 0.002
Genotype 4 2.67 (0.24-29.73) 0.43 1.43 (0.08-26.50) 0.81
Previous HCV treatment 33.81 (0.02-77000) 0.37
MELD score 1.24 (0.93-1.65) 0.15
Past history HCC (non-transplant) 74.28 (5.65-977) 0.001
HIV 6.12 (0.71-52.96) 0.10
Steatosis 5.49 (1.10-27.46) 0.038 14.93 (1.08-206.16) 0.04
Diabetes 0.75 (0.09-6.48) 0.79
Alcohol 1.15(0.13-9.92) 0.90
Tobacco 1.70 (0.31-9.29) 0.54

Results from univariate and multivariate models Cox logistic regression model. All the variables with p value < 0.10 in the univariable analyses were
entered into a multivariable model with a backward elimination procedure, based on the likelihood ratio. Results expressed as hazard ratio (HR) with
95% confidence intervals (95%CI). BMI : body mass index ; HCV : hepatitis C virus ; HCC : hepatocellular carcinoma.

100 patients which seems lower than the rate of 3-8 % in
untreated patients described in older reports (5). A review
published by Waziry et al. summarizing the evidence on
HCC occurrence and recurrence following DAA or IFN-
based therapy over the last 17 years showed a similar
annual occurrence rate of HCC (2.96%) in patients
treated by DAA (31). Moreover, in their meta-regression
analysis after adjusting for follow-up and age, DAA
therapy was not associated with higher occurrence or
recurrence in comparison with IFN-based therapy (31).
The comparison between HCC risk after DAA treatment
and IFN-based therapy has several drawbacks. In fact,
there are obvious differences in populations assessed
between studies about DAA or IFN treatments : age of
patients, genotype, severity of the disease, follow-up
duration or time chosen for starting follow-up. Further-
more, the duration of the different treatments (IFN and
DAA) and most importantly the eradication rate are
markedly different making any direct comparison rather
hazardous.

In a second phase, with a Cox logistic regression
model, we identified two independent risk factors of
HCC after DAA treatment : genotype 2 and steatosis.

We observed among our patients that HCV genotype
2 was significantly associated with HCC compared
to patients with non-2 genotypes. To the best of our
knowledge, there is no other study in the literature
describing genotype 2 as a risk factor for HCC. A study
from Taiwan showed that HCV genotype 1b increases
cumulative lifetime risk of HCC (32). Kanwal et al. from
USA described an increased risk of HCC in veterans with
HCYV genotype 3 (33). A recent study suggested that HCV
genotype 6 increased the risk for HCC among Southeast
Asian patients with liver cirrhosis (34). One might
hypothesize that HCV genotype 2 as a HCC risk factor
could be a distinctive feature of our Belgian population.
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We also showed that steatosis is a risk factor for HCC
in HCV patients even after eradication of HCV. Globally,
this finding confirms previous reports of two different
forms of hepatic steatosis in patients with chronic HCV
infection (35-39). In patients with HCV genotype 3,
steatosis could be induced by the virus itself through a
direct cytopathic effect. In patients with other genotypes,
steatosis is considered to be linked with classical
metabolic syndrome risk factors and/or with alcohol (35).
In our population, we did not find any difference in BMI,
cholesterol levels, arterial hypertension, diabetes mellitus
and alcohol intake between patients who developed HCC
after treatment and those who did not. We cannot thus
affirm that in our population, steatosis was associated
with metabolic comorbidities or was directly linked with
the virus itself. Nevertheless, none of the patients who
developed HCC in our study was infected by genotype
3 hepatitis C virus and genotype 2 virus is not known to
induce directly liver steatosis.

In addition, we found a statistically significant ethni-
city effect in our analyses. Non-Caucasian patients had a
higher risk of developing HCC compared with Caucasian
which is consistent with previous reports suggesting a
role of ethnicity as a risk factor for HCC in patients with
chronic HCV and cirrhosis (22, 40).

In a third phase, we observed a liver stiffness im-
provement one and two years after the end of DAA
treatment. In the same way, fibrosis scores APRI and
FIB-4 significantly decreased after treatment. Previous
studies on interferon therapies have demonstrated
that liver fibrosis may regress in a large percentage of
HCV patients once SVR is achieved (8). Moreover,
recent studies showed a liver stiffness improvement
also after new DAA treatment (9, 41, 42). These studies
demonstrated a decrease of liver stiffness for all stages
of fibrosis. We showed improvement of TE results
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particularly in patients with advanced fibrosis stages.
Various non-invasive imaging methods for evaluating
liver fibrosis including liver stiffness evaluation have
shown good correlation with the stage of fibrosis
observed on a biopsy. However, liver stiffness may be
affected by factors others than fibrosis as, for example,
inflammatory activity (43, 44). Tachi et al. suggested
that the early reduction in liver stiffness evaluation with
elastography performed 24 weeks after treatment might
due to the resolution of liver inflammation rather than
to true fibrosis regression and is indeed related to the
presence of moderate or severe liver inflammation before
treatment (41).

It must be outlined that our study suffers from several
limitations : the relative low number of patients, the low
number of events (HCC), the limited time of follow-up,
the absence of paired liver biopsy and the lack of control
group.

In conclusion, DAAs do not seem to be associated
with HCC promotion after HCV eradication in patients
with severe fibrosis or cirrhosis stages (F3 and F4
Metavir scores). We confirmed that DAA-induced SVR
is associated with a reduction of liver stiffness even in
severe fibrosis stages. Nevertheless, HCC surveillance
should be continued after eradication of HCV in patients
with severe liver fibrosis since HCV eradication is
not associated with HCC disappearance. Future large
scale studies might provide refined guidelines for
HCC surveillance after HCV eradication and fibrosis
regression.
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