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Purpose: To investigate long-term incidence of hepatocellular carcinoma (HCC) and the
factors associated with HCC occurrence after achieving sustained virological response (SVR)
by direct-acting antiviral agent (DAA) treatment for hepatitis C virus (HCV).

Methods: A total of 476 patients (male 227, female 249; median age 68) with chronic HCV
infection who were treated with DAAs and achieved SVR were analyzed. The incidence of
HCC and factors related to the development of HCC after HCV elimination were evaluated.
Results: The median observation period was 46.4 months. During this period, 40 patients
developed HCC. The incidence rates of HCC were 3.7%, 6.0%, 7.1%, 9.3%, and 10.6% at 1, 2, 3,
4, and 5 years post-SVR12, respectively. Multivariate analysis with pre-treatment factors
revealed that platelet count, a-fetoprotein, fibrosis-4 (Fib-4) index, and previous HCC history
were independent factors that contributed to development of HCC post-SVR following DAA
treatment. Of these factors, previous HCC history was the most significant, followed by Fib-4
index. Using these two factors, a novel scoring system was established. The presence of previous
HCC history was scored as 2, and then, the absence of previous HCC history was stratified by
Fib-4 index (>3.07, 1; <3.07, 0). The HCC occurrence rate at 5 years was 0.4% in the 0-point
group, 6.8% in the 1-point group, and 55.6% in the 2-point group, respectively.

Conclusion: Fib-4 index and previous HCC history were independent predictors for devel-
opment of HCC after DAA treatment. Patients with these risk factors require careful
observation.
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Introduction

Hepatitis C is a global health issue, and patients with hepatitis C virus (HCV)
infection are at risk of progressive liver disease, which ultimately leads to cirrhosis
and hepatocellular carcinoma (HCC)." The therapeutic goal is to eliminate HCV and
then prevent progression to hepatic cirrhosis and/or development of HCC, thus
improving the patient’s prognosis. Obtaining sustained virologic response (SVR)
with interferon (IFN)-based therapy could reduce the HCC occurrence rate post-
SVR.>?

Currently, direct-acting antiviral agents (DAA), which inhibit HCV replication,
are standard treatment for chronic HCV infection, with combinations of non-
structural protein (NS) 3/4A protease, NSSA and NS5B polymerase inhibitors
being used in treatment. Treatment duration has also become shorter. Oral IFN-
free treatment enables not only chronic hepatitis patients but also those with
decompensated cirrhosis to achieve high SVR rates with better safety than IFN-
based therapy.
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Studies have also reported that eradication of HCV by
DAA treatment reduced the risk of HCC.*° However, it is
unclear if HCC occurrence will decline and whether there
are risk factors related to HCC over the long term after
elimination of HCV.

This study aimed to investigate the long-term incidence
of HCC after successful DAA treatment and to evaluate
the factors associated with HCC occurrence using pre-
treatment data.

Materials and Methods

Study Design and Patient Population

This study was a retrospective cohort study. A total of 467
consecutive patients with chronic HCV infection who had
chronic hepatitis or hepatic cirrhosis were treated with
DAA between December 2014 and August 2021 at Iwate
Medical University Hospital and an affiliated institution.

The presence of cirrhosis was investigated at screening
based on various combinations of liver biopsy findings,
a fibrosis-4 (Fib-4) index’ of >3.25, serum markers of
fibrosis, transient elastography and a liver imaging exam-
ination (ultrasonography [US], computed tomography
[CT] or magnetic resonance imaging [MRI]), as well as
the patient’s clinical state.

Patients with HCV genotype 1 were treated with 24
weeks of asunaprevir plus daclatasvir, or 12 weeks of
ledipasvir/sofosbuvir, ombitasvir/paritaprevir/ritonavir,
grazoprevir/elbasvir, and asunaprevir/daclatasvir/beclabu-
vir. Patients with HCV genotype 2 were administered
sofosbuvir and ribavirin and ledipasvir/sofosbuvir for 12

weeks. Patients with HCV genotype 1/2 were treated with
glecaprevir/pibrentasvir for 8-12 weeks. Decompensated
cirrhotic patients with HCV genotype 1/2 received 12
weeks of velpatasvir/sofosbuvir treatment.

SVR was defined as undetectable HCV RNA at 12
weeks after treatment completion.

Diabetes mellitus (DM) was defined as DM pattern in
75 g oral glucose tolerance test, HbAlc >6.5% or taking
anti-diabetes drugs and/or injecting insulin before starting
DAA therapy.

This study was performed in accordance with the
Declaration of Helsinki and was also approved by the
ethics committee of Iwate Medical University (approval
number H26-75 and H27-135 and 147) and the relevant
committees at the treatment site. Written informed consent
was obtained from each patient before treatment.

Clinical and Laboratory Assessment
Clinical and laboratory assessments were carried out
before treatment, at end of treatment (EOT), at 24 weeks
after EOT, and thereafter at 3—6 months. Serum HCV
RNA levels were measured using a COBA TagMan HCV
quantitation assay (Roche Diagnostics, Tokyo, Japan),
with a detection range of 15-6.9x10” IU/mL (1.2-7.8 log
IU/mL), and undetectable HCV RNA was defined as nega-
tive. HCV genotype was determined by polymerase chain
reaction as previously defined by Okamoto et al.®

Fib-4 index, considered to be a surrogate marker of
liver fibrosis, was calculated based on the following for-
mula: Fib-4 index = (aspartate aminotransferase [AST] x
age)/(platelet x Valanine aminotransferase [ALT]).

HCV patients without HCC at the start of DAA treatment
and then HCV patients treated with DAA (n=484)

Excluded:

» Treatment cessation by self decision and loss to
follow-up thereafter (n= 3)

* HCC was detected before SVR12

* Loss to follow-up after end of treatment (n= 4).

(n=1).

Analysis : Followed-up patients with SVR12 by DAA treatment (n=476)

Figure | Flowchart depicting selection of participant.
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Follow Up and Diagnosis with HCC

HCC surveillance was conducted every 3-6 months by
blood test including a-fetoprotein (AFP) and imaging
examination such as US, CT and MRI. Imaging examina-
tion was performed every 6 months for patients with
chronic hepatitis and every 3 months for patients with
liver cirrhosis (LC). HCC was diagnosed histologically
and/or based on imaging findings.

Table | Baseline Characteristics of Patients Who Obtained SVR wi

We identified all new HCC cases diagnosed at least 12
weeks after the initiation of DAA treatment.

Statistical Analysis

Categorical variables were analyzed using the Chi-square test
and Fisher’s exact test, and continuous variables were ana-
lyzed using the Mann—Whitney U-test to compare clinical
parameters among the groups. The HCC incidence rate was

th DAA Treatment

Overall (n=476) HCC (+) (n=40) HCC (-) (n=436)) | p-value HCC (+) vs HCC (-)

Age (years) * 68 (21-90) 70 (55-82) 67 (21-90) 0.0533
Sex (male/female) * 227/249 30/10 197/239 0.0004
Body mass index (kg/m?) # 23.1 (14.4-36.6) 24.8 (15.8-33.1) 22.9 (14.4-36.6) 0.1540
Liver status (CH/LC) 334/142 12/28 322/114 <0.0001
DAA treatment ASV/DCV 110, ASV/DCV 13, ASV/DCV 97,

LDV/SOF 119, LDV/SOF 7, LDV/SOF 112,

SOF/RBV 65, SOF/RBV 4, SOF/RBV 61,

PTVIOBVIr 11, PTV/OBVI/r 0, PTVIOBVIr 11,

ASV/DCV /BEC I, ASV/DCV /BEC 0, ASV/DCV /BEC I,

EBR/GZR 69, EBR/GZR 9, EBR/GZR 60,

GLE/PIB 73, GLE/PIB 1, GLE/PIB 72,

SOF/VEL 24, SOF/VEL 5, SOF/VEL 19,

SOF/VEL/RBV 4 SOF/VEL/RBV | SOF/VEL/RBV 3
Total bilirubin (mg/dL) * 0.6 (0.2-5.4) 0.7 (0.3-1.4) 0.6 (0.2-5.4) 0.2750
Albumin (g/dL) # 4.1 (24-5.2) 3.8 3.14.7) 4.1 (24-5.2) 0.0002
Prothrombin activity (%) * 97 (21-100) 89 (21-100) 98 (24-100) 0.0009
AST (UIL) * 36 (12-164) 51 (19-148) 35 (12-164) <0.0001
ALT (UL) # 34 (8-237) 52 (16-180) 34 (8-237) 0.0024
White blood cells (/uL) # 4580 (1010-13,110) 3995 (1650-6760) 4640 (1010-13,110) 0.0039
Hemoglobin (g/dL) * 13.2 (8.6-17.7) 12.7 (10.3-16.4) 13.2 (8.6-17.7) 0.1630
Platelet count (x10*uL) # 15.0 (2.6-44.2) 11.8 (2.6-22.5) 15.3 (3.044.2) <0.0001
LDL-cholesterol (mg/dL) # 88 (20-173) 81 (37-123) 90 (20-173) 0.0402
Fib-4 index * 2.88 (0.32-24.51) 4.71 (2.23-18.78) 2.75 (0.32-24.51) <0.0001
AFP (ng/mL) # 4.1 (0.7-141.7) 9.6 (1.7-141.7) 3.9 (0.7-114.4) <0.0001
HCV RNA (Log IU/mL) # 6.1 (2.7-7.3) 5.8 (3.9-6.9) 6.1 (2.9-7.3) 0.1200
Diabetes mellitus (yes/no) 128/348 16/24 112/324 0.0854
Previous HCC treatment (yes/no) | 61/415 28/12 33/403 <0.0001
Observation period (months) 46.4 (3.5-75.7) 17.8 (4.9-62.1) 50.0 3.5-75.7) <0.0001

Note: “Data are expressed as median (range).

Abbreviations: HCV, hepatitis C virus; DAAs, direct-acting antiviral agent; SVR, sustained virological response; ASV, asunaprevir; DCV, daclatasvir; LDV, ledipasvir; SOF,
sofosbuvir; RBY, ribavirin; PTV, paritaprevir; OMV, ombitasvir; r; ritonavir; BEC, beclabuvir; EBR, elbasvir; GRZ, grazoprevir; GLE, glecaprevir; PIB, pibrentasvir; VEL,
velpatasvir; CH, chronic hepatitis; LC, liver cirrhosis; AST, aspartate aminotransferase; ALT, alanine aminotransferase; LDL, low-density lipoprotein; Fib-4, index, fibrosis-4

index; AFP, alpha-fetoprotein; HCC, hepatocellular carcinoma.

International Journal of General Medicine 2021:14

8937

Dove!


https://www.dovepress.com
https://www.dovepress.com

Miyasaka et al

Dove

calculated using the Kaplan—Meier method, and the Log rank
test was conducted to evaluate the differences between the
curves. Multivariate Cox hazard regression analysis was
performed to predict significant factors related to HCC devel-
opment. Factors that were statistically significant in the uni-
variate analysis were entered into the multivariate Cox
hazard regression analysis to identify significant independent
factors after conversion to categorical data of two ordinal
numbers. The median value of each factor was set as the cut-
off point. Potential confounding factors associated with liver
fibrosis were excluded. Hazard ratios (HRs) and 95% con-
fidence intervals (CIs) were also calculated. P-values of
<0.05 (determined by two-tailed test) were considered statis-
tically significant. The sensitivity, specificity, and likelihood
ratio for positive results of the Fib-4 index were assessed in
a receiver operating characteristic (ROC) curve. All statisti-
cal analyses were conducted using SPSS software (SPSS
Statistics for Windows, SPSS Inc., Chicago, IL).

Results

Patients’ Characteristics
Patient selection is depicted in Figure 1. In total, 484 HCV
patients, who underwent DAA treatment and obtained SVR,
were enrolled. A total of eight patients were excluded
because of treatment cessation by self-decision and loss to
follow up thereafter (n = 3), loss to follow up after EOT (n =
4), and HCC occurred before SVR12 (n = 1). Finally, a total
of 476 patients with chronic HCV infection were analyzed.
Patient characteristics at baseline are shown in Table 1.
The median age was 68 years (21-90), with 227 men and
249 women included. The study cohort comprised 334
participants with chronic hepatitis and 142 LC patients.
The median observation period was 46.4 months (3.5—
75.7) from 12 weeks post-EOT.

Overall HCC Incidence Rate

HCC developed in 40 patients during the study period.
Therefore, the overall HCC incidence rate was 8.4%. The
incidence of HCC per 100 person-years was 2.35. The
incidence rates of HCC were 3.7%, 6.0%, 7.1%, 9.3%, and
10.6% at 1, 2, 3, 4, and 5 years post-SVR, respectively
(Figure 2). The number of patients followed up at each
time point is presented in Figure 2. Comparison of baseline
characteristics between the HCC incidence and non-HCC
incidence groups is shown in Table 1. Significant differences
were found in sex, liver status, albumin, prothrombin activ-
ity, AST, ALT, white blood cell (WBC) count, platelet count,
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Figure 2 Cumulative incidence of hepatocellular carcinoma in patients who
achieved hepatitis C virus (HCV) eradication by direct acting antivirals (DAAs).

low-density lipoprotein (LDL)-cholesterol, Fib-4 index,
AFP, and previous HCC history between the groups.

Prediction for HCC Development After
HCV Elimination

Pre-treatment factors that may contribute to HCC develop-
ment after HCV elimination were evaluated by multivariate
Cox hazard regression analysis. Sex, liver status, albumin,
prothrombin activity, AST, WBC count, platelet count, low-
density lipoprotein cholesterol, Fib-4 index, AFP, DM, and
previous HCC history were significant risk factors related to
development of HCC by univariate analysis. These signifi-
cant factors were entered into the multivariate analysis,
which identified that platelet counts (HR = 0.24; 95% CI,
0.07-0.89, P =0.0323), AFP (HR=3.14; 95% CI, 1.02-9.67,
P = 0.0468), Fib-4 index (HR=8.56; 95% CI, 1.81-40.80,
P =0.0069), and previous HCC history (HR=29.90; 95% ClI,
7.21-125.50, P < 0.0001) were independent risk factors for
incidence of HCC post-SVR (Table 2).

Regarding Fib-4 index, we performed ROC curve ana-
lysis to determine an appropriate cut-off value for inci-
dence of HCC. Accordingly, 3.07 was applied as the best
cut-off value before DAA treatment (Figure 3).

Subgroup Analysis of HCC Occurrence

The incidence of HCC was investigated regarding pre-
treatment factors contributing to HCC occurrence after
DAA treatment that were extracted in the multivariate
analysis, namely, sex, body mass index (BMI), prothrom-
bin activity, platelet counts, AFP, Fib-4 index, and
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Table 2 Predictive Factors of HCC Development After Successful DAA Treatment in Patients with HCV Infection

Factor Category Univariate Analysis Multivariate Analysis
HR 95% CI p-value HR 95% CI p-value

Age (years) <68 |

268 1.92 1.00-3.73 0.0526
Sex Female |

Male 3.55 1.74-7.27 0.0005
Liver status CH |

LC 6.37 3.23-12.56 <0.0001
Albumin (g/dL) 4.1 |

<4.1 3.00 1.52-5.90 0.0015
Prothrombin activity (%) 297 |

<97 2.54 1.30-4.95 0.0062
AST (U/L) <36 |

236 4.08 1.88-8.85 0.0004
ALT (U/L) <34 |

234 0.96 0.49-1.90 0.9049
White blood cells (/pL) <4580 |

24580 2.35 1.204.62 0.0273
Platelet count (x10*uL) =15.0 | |

<15.0 3.12 1.52-6.38 0.0018 0.24 0.07-0.89 0.0323
LDL- cholesterol (mg/dL) <88 |

=88 0.37 0.17-0.85 0.0186
Fib-4 index <2.88 | |

22.88 9.18 3.26-25.78 <0.0001 8.56 1.81-40.80 0.0069
AFP (ng/mL) <4.1 | |

24 5.35 2.37-12.89 <0.0001 3.14 1.02-9.67 0.0468
Diabetes mellitus No |

Yes 1.90 1.0l =3.57 0.0476
Previous HCC treatment No | |

Yes 19.86 10.05-39.27 <0.0001 29.90 7.21-125.50 <0.0001

Abbreviations: HCC, hepatocellular carcinoma; HCV, hepatitis C virus; DAAs, direct-acting antiviral agent; HR, hazard ratio; 95% Cl, 95% confidence interval; CH, chronic
hepatitis; LC, liver cirrhosis; AST, aspartate aminotransferase; ALT, alanine aminotransferase; LDL, low-density lipoprotein; Fib-4, index, fibrosis-4 index; AFP, alpha-

fetoprotein.

previous HCC history. Of these factors, previous HCC
history was the most significant factor, followed by Fib-4
index.

In the Log rank test, the cumulative HCC incidence
was significantly higher in patients with previous HCC
history than in patients without previous HCC history
(P < 0.0001). The 1-, 2-, 3-, 4-, and 5-year incidence
rates of HCC for patients with previous HCC history
were 23.0%, 31.9%, 37.6%, 46.7%, and 55.6%, respec-
tively, compared with 0.8%, 1.9%, 2.2%, 3.1%, and 3.1%,

respectively, among patients without previous HCC his-
tory (Figure 4A). Characteristics at baseline in patients
with and without previous history of HCC are shown in
Table 3. Patients with previous HCC history were signifi-
cantly older, more predominantly male and demonstrated
more liver disease progression compared with those with-
out previous HCC history.

Similarly, the cumulative HCC incidence was signifi-
cantly higher in patients whose Fib-4 index was >3.07 than
in patients whose Fib-4 index <3.07 (P < 0.05). The 1-, 2-,
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Prediction of HCC Occurrence Based on
Stratified Factors

On the basis of the results of the multivariate analysis that
included pre-treatment factors, a scoring system combin-
ing the Fib-4 index and previous HCC history was devel-
oped. First, previous HCC history was divided into
presence and absence. Presence of previous HCC history
was scored as 2. Next, absence of previous HCC history
was stratified into two groups by Fib-4 index. Thus, Fib-4
index values of <3.07 and >3.07 were scored as 0 and 1,
respectively. The scores combining previous HCC history
and Fib-4 index were calculated. Of the study patients with
the scores calculated above, the study patients were then
grouped based on those scores as follows: 0-point group
(n = 245), 1-point group (n=169), and 2-point group (n =
62). Figure 5 indicates the cumulative HCC incidence
stratified by score. The 1-, 2-, 3-, 4-, and 5-year incidence
rates of HCC were 0.4%, 0.4%, 0.4%, 0.4%, and 0.4%,
respectively, in the O-point group; 1.2%, 4.1%, 4.9%,
6.8%, and 6.8%, respectively, in the 1-point group; and
23.0%, 31.9%, 37.6%, 46.7%, and 55.6%, respectively, in

T T T T T T

0 12 24 36 48 60 72
Follow-up period [Months]

Patients at risk
2 3.07 254 230 201 167 130 73 14
<3.07 222 188 157 136 102 59 9

Figure 4 The cumulative hepatocellular carcinoma (HCC) incidence stratified
according to the factors that might contribute to the development of HCC (A)
Presence of previous HCC history (blue line), absence of previous HCC history
(black line). (B) Fib-4 index 23.07 (red line), Fib-4 index <3.07 (black line).

the 2-point group. The cumulative HCC incidence

increased significantly in the 2-point group (P < 0.05).

Discussion
Oral IFN-free treatment has allowed achievement of high
SVR rates with improved safety compared with IFN-based
treatments. Moreover, it has become possible to safely
treat elderly and cirrhotic patients, which was previously
difficult using IFN treatment regimens.

Many reports have investigated hepatic carcinogenesis
after SVR with IFN-based treatment. In these reports, elderly
age, male sex, presence of fatty liver, advanced liver fibrosis,
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Table 3 Baseline Characteristics of Patients with and without Previous History of HCC

Previous HCC History (n=61) | Non Previous HCC History (n=415) P-value
Age (years) * 70 (56-90) 67 (21-86) 0.0014
Sex (male/female) 42/19 185/230 0.0005
Body mass index (kg/m?) * 23.5 (15.8-34.6) 22.9 (14.4-36.6) 0.2760
Liver status (CH/LC) 11/50 323/92 <0.0001
Total bilirubin (mg/dL) * 0.7 (0.4-2.9) 0.6 (0.2-5.4) 0.0614
Albumin (g/dL) # 3.7 (3.0-5.0) 4.1 (24-5.2) <0.0001
Prothrombin activity (%) * 86 (21-100) 98 (24-100) <0.0001
AST (UIL) * 49 (18-148) 35 (12-164) 0.0001
ALT (UL) * 39 (16-180) 34 (8-237) 0.0064
White blood cells (/uL) * 4090 (1350-6360) 4650 (1010-13,110) 0.0028
Hemoglobin (g/dL) * 12.8 (9.9-16.0) 13.3 (8.6-17.7) 0.0236
Platelet count (x10*uL) * 11.2 (2.6-22.5) 15.5 (3.0-44.2) <0.0001
LDL-cholesterol (mg/dL) # 81 (30-123) 90 (20-173) 0.0116
Fib-4 index * 4.48 (1.68—19.66) 2.68 (0.32-24.51) <0.0001
AFP (ng/mL) * 8.9 (1.7-141.7) 3.9 (0.7-112.7) <0.0001
HCV RNA (Log IU/mL) # 5.8 (2.9-7.3) 6.1 (2.7-7.3) 0.0186
Diabetes mellitus (yes/no) 28/33 100/315 0.0006
Observation period (months) * 38.2 (4.9-73.2) 49.0 3.5-75.7) 0.0042
HCC occurrence (yes/no) 28/33 12/403 <0.0001

Note: “Data are expressed as median (range).

Abbreviations: HCC, hepatocellular carcinoma; CH, chronic hepatitis; LC, liver cirrhosis; AST, aspartate aminotransferase; ALT, alanine aminotransferase; LDL, low-density
lipoprotein; Fib-4, index, fibrosis-4 index; AFP, alpha-fetoprotein; HCV, hepatitis C virus.

DM, alcohol consumption, and AFP and ALT elevation were
listed as contributing factors to HCC occurrence.”*" 2
Moreover, several studies reported HCC occurrence after

SVR in chronic hepatitis C patients treated with IFN-based

0-point group ==
80+ 1-point group =
2-point group ==
70+ P<0.001

Cumulative incidence of HCC [%]
N
T

T T T T T T T

0 12 24 36 48 60 72

Follow-up (Months)
Patients at risk
0-point 242 220 195 162 126 71 14
1-point 173 152 126 109 86 52 8
2-point 61 46 37 32 20 9 1

Figure 5 Cumulative incidence of hepatocellular carcinoma (HCC) by the score
combining the Fib-4 index and previous HCC history Presence of previous HCC
history; 2-point group (blue line), absence of previous HCC history and Fib-4 index
23.07; |-point group (orange line), absence of previous HCC history and Fib-4
index <3.07; 0-point group (black line).

treatment compared with those treated with DAAs.'>™'

These studies demonstrated that the incidence of HCC devel-
opment after HCV eradication was similar between patients
receiving IFN-based or DAA treatment.

In this study, we observed long-term cumulative HCC
incidence after successful DAA treatment. As a result, the
incidence rates of HCC were 3.7%, 6.0%, 7.1%, 9.3%, and
10.6% at 1, 2, 3, 4, and 5 years post-SVR12, respectively.
The cumulative HCC incidence in this study tended to be
higher than that in other studies.*®'® Because the inci-
dence of HCC in patients without previous HCC history
was low, previous HCC history may be a contributing
factor to high HCC development. Moreover, this study
included decompensated LC. Therefore, this study more
closely reflects the real clinical setting.

One aim of this study was to explore the factors associated
with HCC occurrence. Other studies reported that age, sex,
platelet count, gamma-glutamyl transpeptidase, Fib-4 index,
albumin-bilirubin grade, and DM were risk factors related to
incidence of HCC after SVR by DAA treatment.* *'® In our
study, sex, liver status, albumin, prothrombin activity, AST,
WBC count, platelet count, Fib-4 index, AFP, DM, and pre-
vious HCC history were extracted as risk factors related to
development of HCC by univariate analysis, and platelet
count, AFP, Fib-4 index, and previous HCC history were
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extracted by multivariate analysis. Of these factors, previous
HCC history was the most significant, followed by Fib-4
index. HCC recurrence was observed at high probability in
patients with previous HCC history after SVR by DAA treat-
ment. The recurrence of HCC after DAA treatment and SVR
in patients with previous HCC history was reported.'” " In
these reports, patients with previous HCC history included
those with advanced liver fibrosis, older and male individuals
compared with patients without previous HCC history. Similar
results were seen in our study. Fib-4 index is calculated by
patient’s age, AST, ALT, and platelet levels, and is an easy-to-
use non-invasive marker of liver fibrosis. Fib-4 index has been
shown to be associated with HCC risk in non-cirrhotic and
cirthotic HCV patients treated with DAA.?'** The Fib-4
index, considered to reflect liver fibrosis in patients with
HCV, was also extracted in this study, and HCC occurrence
was high in patients with high Fib-4 index. However, the cut-
off value of the Fib-4 index is different among reports. In this
study, 3.07 was applied as the cut-off value for Fib-4 index,
and ROC analysis of our study population indicated that
sensitivity was 87.2% and specificity was 57.3% at this cut-
off value. Furthermore, several reports have investigated pre-
diction of HCC occurrence after successful DAA treatment
using combinations of stratified factors that contribute to HCC
occurrence.* *1® Here, however, we stratified by Fib-4 index
and previous HCC history, and then predicted HCC incidence
using these stratification factors. Resultingly, incidence of
HCC in patients with previous HCC history was significantly
high. Regarding patients without previous HCC history, inci-
dence of HCC in patients with Fib-4 index >3.07 was signifi-
cantly higher compared with that in patients with <3.07.
Therefore, it is necessary to carefully follow up after SVR
by DAA treatment in patients with previous HCC history, and
in Fib-4 index >3.07 patients without previous HCC history.

This study had several limitations. First, the sample
population was relatively small. Second, only pre-
treatment parameters were used. However, clinical
tests are routinely performed at initiation of treatment,
and treatment influences the outcome of many of these
tests. Third, the impact of fatty liver and alcohol con-
sumption could not be sufficiently evaluated.

Conclusions

In conclusion, Fib-4 index and previous HCC history were
independent predictors for developing HCC after DAA
treatment. Patients with these risk factors require careful
ongoing observation.
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