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Abstract. - OBJECTIVE: We analyzed real-world
data to elucidate the effects of anti-Hepatitis C vi-
rus (HCV) direct-acting antiviral (DAA) therapy on
survival in patients with advanced hepatocellular
carcinoma (HCC) and concomitant HCV infection
treated with sorafenib.

MATERIALS AND METHODS: This popula-
tion-based retrospective cohort study used the
Taiwan National Health Insurance Research Da-
tabase and the Registration System for Patients
Treated with Oral Hepatitis C Antivirals to identi-
fy patients with advanced HCC and concomitant
HCV infection who received initial targeted ther-
apy (sorafenib) in 2018-2019. The overall survival
(OS) of the DAA and non-DAA groups were com-
pared using the Kaplan-Meier survival analysis.
Propensity score matching was performed us-
ing a ratio of 1:4 to reduce confounding between
the DAA and non-DAA groups.

RESULTS: The study included 1,684 pa-
tients (122 DAA and 1,562 non-DAA users) with
HCC and concomitant HCV infection who used
sorafenib for the first time in 2018-2019. The Ka-
plan-Meier survival analysis indicated that ad-
vanced HCC patients who used DAAs had lon-
ger OS compared to non-DAA patients. The
mean survival times were 20.7 months for DAA
and 12.5 months for non-DAA. Results obtained
after propensity matching indicated a significant
difference in OS between the DAA and non-DAA
groups.

CONCLUSIONS: The analysis of big data from
the Taiwan National Health Insurance Research
Database revealed that advanced HCC patients
on sorafenib benefited from DAAs as a treat-
ment for HCV infection. Patients whose HCV in-
fection was cured had better OS.
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Introduction

Hepatitis C virus (HCV) infection has a global
prevalence of 2%-4%. In Taiwan, approximately
400,000-700,000 people are infected with HCV,
and 3%-4% of the population are HCV carriers'.
HCYV infection is the primary cause of chronic he-
patitis-induced cirrhosis and hepatocellular carci-
noma (HCC), with approximately 70%-80% of
acute HCV-infected patients subsequently deve-
loping chronic HCV infection. The lack of phar-
macological treatment will lead to the gradual de-
velopment of liver fibrosis, which causes cirrhosis
in 20% of HCV-infected patients within 20 years?.
Every year, individuals with cirrhosis have a 1%-
4% risk of producing HCC cells and a 4%-5% risk
of developing hepatic decompensation®.

Direct-acting antiviral agents (DAAs), also
known as novel all-oral anti-HCV drugs, signify
the beginning of a new era of HCV treatment®. In
the past, less than 10% of patients who received
conventional interferon (IFN)-based therapies
achieved sustained virologic response (SVR), in-
dicating the successful cure of the infection®. Sin-
ce 2000, the combined use of long-acting IFNs
(pegylated IFNs) with the oral antiviral agent
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ribavirin has effectively increased the cure rate
to >50%"*. With the advent of all-oral IFN-free
regimens in 2013, a cure rate of >90% could be
achieved in patients with differing levels of liver
fibrosis®. SVR is associated with the reduction
of hepatic decompensation-, transplant-, and li-
ver-related mortality or overall mortality. DAAs
are also extremely safe, which which greatly be-
nefit many HCV-infected patients, especially tho-
se with a high risk of advanced hepatic insuffi-
ciency or HCC®. However, there is currently no
standard of care for the use of antiviral agents in
treating HCV-related HCC.

SVR after surgery and local treatment increases
the recurrence-free survival and overall survival
(OS) rates in patients with HCV-related HCC®. Al-
though individuals with HCV infection and conco-
mitant HCC achieved poorer post-DAA treatment
SVR compared with HCV-infected patients wi-
thout HCC (regardless of the degree of cirrhosis),
those who underwent curative HCC management
showed a better response to DAA treatment’, with
patients having active HCC exhibiting a poorer
response than those with inactive HCC®. Treat-
ment with DAAs may also trigger immune chan-
ges, such as weakening of the cytotoxic effects of
natural killer (NK) cells and mucosal-associated
invariant T (MAIT) cells toward cancer cells. In
addition, the increased frequency of regulatory T
cells (Tregs) is not reversed even after HCV era-
dication, which suppresses the immune response
and hinders the eradication of cancer cells”'’. Some
previous studies®® have reported the rapid deve-
lopment of new-onset HCC or early recurrence of
HCC after DAA treatment; others have indicated
that the successful treatment of HCV infection
with DA As does not increase the risk of new-onset
HCC®. However, the effects of successful DAA tre-
atment of HCV infection on the recurrence of early
HCC in patients who received curative HCC treat-
ment remain under debate. At present, there are no
restrictions on the use of DA A treatment to prevent
the deterioration of hepatic diseases in HCV-indu-
ced cirrhotic patients who have undergone surgical
resection or ablation therapy for HCC®. However,
HCV-induced cirrhotic patients who have been cu-
red of HCV infection should be subjected to liver
imaging and alpha-fetoprotein (AFP) testing twice
a year to monitor for any recurrence of HCC.

For patients with mid-stage and advanced (Bar-
celona Clinic Liver Cancer [BCLC] stage B or C)
HCC, relevant research has suggested that the tre-
atment of cancer-related symptoms and hepatic
decompensation should be prioritized rather than
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focusing on the improvement of hepatic function
through DAA therapy'. If patients are classified
as having BCLC-B/C due to the presence of li-
ver dysfunction caused solely by HCV infection,
they should be individually assessed to determi-
ne whether DAA treatment should be prioritized;
they should also be adequately informed of all
benefits and risks of using DAAs'"'. However, for
patients whose BCLC stage is determined based
on cancer-related symptoms or tumor burden and
remains unchanged due to the use of DA As, exi-
sting data do not support the routine use of DA As
for treatment as there is a lack of evidence demon-
strating the therapeutic effects of DAAs in this
patient population'. A previous study'? offering a
clinical perspective proposed that HCV-infected
cancer patients should receive antiviral therapy
unless they have the following contraindications:
uncontrollable cancer, comorbidities resulting in
a life expectancy of <12 months, the use of che-
motherapy or immunosuppressants that cannot be
temporarily suspended but may generate severe
adverse interactive effects when used with anti-
virals, or Child-Pugh class B or C cirrhosis'. In
particular, antiviral therapy for decompensated
cirrhosis causes an increased risk of lactic acido-
sis, which may be further elevated with concur-
rent cancer therapy'?. In addition, much debate
has questioned whether HCV treatment should be
administered before or after cancer treatment'?. In
general, the pros and cons of different sequences
of treatment should be weighed on a case-by-ca-
se basis, and the benefits and risks of HCV tre-
atment in patients with a limited life expectancy
must also be comprehensively considered”. The
American Association for the Study of Liver Di-
seases-Infectious Diseases Society of America
HCV Guidance: Recommendations for Testing,
Managing, and Treating Hepatitis C recom-
mends that patients with a life expectancy of 12
months are unlikely to benefit from HCV eradi-
cation; therefore, palliative measures should take
precedence in this setting, including for patients
with decompensated liver disease and advanced
HCC"!5, A previous study' indicated that, given
a good prognosis, HCV eradication before sorafe-
nib treatment could prolong the post-progression
survival (PPS) in patients with advanced HCC
(Child—Pugh class A disease) (8.5 months in the
SVR group vs. 5.2 months in the non-SVR group,
p=0.02) and OS (15 months in the SVR group vs.
9.3 months in the non-SVR group, p=0.014).

In response to the Glasgow Declaration on Vi-
ral Hepatitis launched in September 2015, in whi-
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ch member states of the World Health Organiza-
tion pledged to eliminate viral hepatitis by 2030,
Taiwan formulated the Taiwan Hepatitis C Policy
Guideline 2018-2025". The goal of this guideline
is to achieve the treatment of 250,000 HCV-in-
fected patients with novel oral drugs between
2018 and 2025 in order to completely eradicate
HCV by 2025". Following the approval of the
first DAA on September 16, 2015, several DAAs
have received marketing authorization in Taiwan,
and novel DA As have been included as reimbur-
sement items of the National Health Insurance
(NHI) program of Taiwan since January 24, 2017.
To optimize the allocation of limited resources
and achieve maximum benefits, the National He-
alth Insurance Administration (NHIA) has also
launched the NHI Payment Implementation Plan
for Novel All-Oral Hepatitis C Drugs and establi-
shed the Registration System for Patients Treated
with Oral Hepatitis C Antivirals to effectively
manage and track patients’ treatment status'’.
However, studies and real-world data on the the-
rapeutic effects of DAAs in HCV-infected patients
with concomitant advanced HCC are limited. In
the present study, we analyzed real-world data to
elucidate the effects of anti-HCV DAA therapy on
survival in patients with advanced HCC and con-
comitant HCV infection treated with sorafenib.

Materials and Methods

We conducted a retrospective observational
study. Using the Taiwan National Health Insuran-
ce Research Database and the Registration Sy-
stem for Patients Treated with Oral Hepatitis C
Antivirals, we identified patients with advanced
HCC and concomitant HCV infection who recei-
ved initial targeted therapy (sorafenib) between
2018 and 2019. The use of DAAs among these
patients was investigated, and the patients were
followed up until December 31, 2020, to determi-
ne their survival status. Patients who used DA As
prior to sorafenib therapy were excluded. Since
August 2012, the NHIA has reimbursed the co-
sts of sorafenib treatment for metastatic or unre-
sectable advanced HCC (Child—Pugh class A) in
adult patients who have failed or are unsuitable
for local treatment'®. Therefore, the use of sorafe-
nib therapy is regarded as an important factor for
identifying patients with advanced HCC.

The main variable of the study was the use of
DAAs, which was determined based on whether
any of the following medications had been used: da-

clatasvir plus asunaprevir, glecaprevir/pibrentasvir,
ombitasvir/paritaprevir/ritonavir plus dasabuvir,
elbasvir/grazoprevir, ledipasvir/sofosbuvir, sofosbu-
vir, sofosbuvir/velpatasvir, or the concomitant use of
the last five medications with ribavirin. The outco-
me variable was OS; the index date was defined as
the date of initiation of sorafenib therapy, while the
end date was defined as the date of death or observa-
tion endpoint (December 31, 2020). The control va-
riables included the patient’s sex, age, comorbidities
in the year prior to the use of sorafenib (hepatitis B
virus [HBV] infection, cirrhosis, or metastatic can-
cer), and treatment received (radiofrequency tumor
ablation, liver tumor resection, chemotherapy, or li-
ver trans-arterial chemo-embolization [TACE]).

SVR was investigated in the present study to
determine the differences in the survival of pa-
tients whose HCV infection had been cured after
using DAAs. SVR was defined as the absence of
detectable HCV RNA in the serum or a decrea-
se in the serum HCV RNA level to undetectable
levels (i.e., below the lower limit of detection of
specific testing methods) at 12 weeks after com-
pletion of anti-HCV therapy.

Data processing and analysis were performed
using SAS software. The differences in continuo-
us and categorical variables were separately com-
pared using the t-test and y* test. The OS of the
DAA and non-DA A groups were compared using
the Kaplan—Meier survival analysis. Subsequent-
ly, survival curves were plotted, and the differen-
ces between the two groups were compared using
the log-rank test. To reduce research bias caused
by confounders and mimic randomization, pro-
pensity score matching was performed using a ra-
tio of 1:4 to obtain generally similar distributions
of control variables in the DAA and non-DAA
groups. The variables included in the matching
were the patients’ sex, age, comorbidities, and
treatment status in the previous year; the number
of months between the time of initial diagnosis of
HCYV infection and the time of initial diagnosis of
HCC; and the number of months between the time
of initial diagnosis of HCC and time of initiation
of sorafenib treatment. The probability for each
patient in the DAA group was calculated using
logistic regression, and four patients in the non-
DAA group were matched based on similar pro-
bability values. Finally, a survival analysis was
conducted on the matching results.

The protocol was approved by TMU-Joint
Institutional Review Board (TMU-JIRB: No.:
N202005012). Informed consent was not required
considering the retrospective nature of this study.
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Results

A total of 1,684 patients with HCC and conco-
mitant HCV infection who used sorafenib for the
first time between 2018 and 2019 were included
in this study; 122 (7.2%) were DAA users, and
1,562 (92.8%) were non-DAA users. The study
population’s mean age was 68.5 years (standard
deviation [SD]=10.0). Of all patients, 1,172 were
men (69.6%), while 511 were women (30.3%).
A total of 407 patients (24.2%) had a history of
HBYV infection, 1,051 (62.4%) had a history of cir-
rhosis, and 905 (53.7%) had been diagnosed with
metastatic cancer (i.e., stage 4 cancer). The HCC
treatment methods used included radio frequency
tumor ablation (290 patients, 17.2%), liver tumor
resection (161 patients, 9.6%), chemotherapy (326
patients, 19.4%), and liver TACE (931 patients,
55.3%). The mean interval between the time of
initial HCV diagnosis and time of initial HCC
diagnosis was 12.5 months (SD=29.0, median=0
months, first quartile [Q1]=0.5 months, and third
quartile [Q3]=33.15 months). The mean interval
between the time of initial HCC diagnosis and the
time of initiation of sorafenib treatment was 24.6
months (SD=26.6, median=12.2 months, QI=1.6
months, and Q3=45.7 months). Moreover, 1,378
patients (81.8%) died at the end of the observa-
tion period. Before matching, the distribution of
HBYV infection history, liver tumor resection, che-
motherapy, and interval between HCC diagno-
sis and sorafenib use was significantly different
between the DAA group and non-DAA group.
After matching, the differences in all control va-
riables were not significant. Table I shows the ba-
seline characteristics of the study participants.

Results of the Kaplan—Meier survival analysis
indicated that the OS of advanced HCC patients
who used DA As was longer than that of the non-
DAA group. The mean survival times of the DAA
and non-DAA groups were 20.7 months (SD=1.1
months, median=20.8 months) and 12.5 months
(SD=0.3 months, median=8.3 months), respecti-
vely. The 6-month, 12-month, and 24-month
survival rates of the DAA group were 86.9%,
70.5%, and 37.9%, respectively, while those of the
non-DAA group were 59.1%, 38.2%, and 18.9%,
respectively. Results of the comparison using
the log-rank test revealed that the differences in
survival rates of the two groups were significant
(p<0.001; Table II and Figure 1).

Propensity score matching was performed
using a ratio of 1:4 to reduce confounding betwe-
en the DAA and non-DAA groups. Results obtai-
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ned after matching also indicated a significant
difference in OS between the DAA and non-DAA
groups (Table I and Figure 2). To determine the
effects of the HCV infection cure status of the
DAA group on survival, a stratified analysis was
performed on the DAA group. The results indica-
ted that the median survival time of the cured, un-
cured, premature treatment termination, and un-
tested after treatment completion subgroups was
23.9, 249, 57, and 5 months, respectively. The
differences in OS were also significant (Table I11I).

Discussion

In the present study, we found that sorafenib-treat-
ed advanced HCC patients who received DA A ther-
apy achieved better survival than those who did
not use DAAs (median survival from the date of
initiation of sorafenib: 19.7 months vs. 6.7 months,
p<0.001). Our results also showed that patients in
the DAA group whose HCV infection had been
successfully cured achieved better survival (medi-
an survival=23.9 months). Although the survival
analyses of HCV-positive advanced HCC patients
in Western countries who used sorafenib and DA As
concomitantly have not yet been reported in the lit-
erature, our results are similar to those of related
studies conducted in Japan and Taiwan. In a study
by Kawaoka et al'®, 58 patients with advanced HCC
(Child—Pugh class A disease) at a single medi-
cal facility in Japan who had used DAAs prior to
sorafenib therapy were enrolled, of whom 27 were
cured of HCV infection (SVR group) and 31 were
not cured (non-SVR group)®. The results indicated
that the SVR group had longer PPS and OS com-
pared with the non-SVR group'®. Therefore, the re-
searchers contended that HCV eradication improved
the hepatic function, which led to the preservation
of hepatic function and allowed for the adoption of
other treatment methods after sorafenib failure's.

Another study of 168 HCV-positive advanced
HCC patients with limited life expectancy who
had been treated with sorafenib compared the
differences in OS (the time from the initiation of
sorafenib treatment to the time of death or loss to
follow-up) and PFS between patients with detect-
able HCV RNA and those with undetectable HCV
RNAP. The results indicated that the median OS
of all patients was 232 days'. The undetectable
HCV RNA group (32 of 45 patients were cured
after receiving interferon therapy) had better OS
(median=351 days) and prolonged time of pro-
gression from a Child—Pugh score of A-B, but
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did not exhibit a significant difference in PFS".
Among the 51 patients with detectable HCV RNA
at sorafenib initiation, 5 received DAA therapy
while being treated with sorafenib. All 5 patients
achieved better OS and PFS, which was indica-
tive of the positive benefits of DAAs despite the
small number of cases”. The results of this study

Table I. Baseline characteristics of the study participants.

demonstrate that HCV eradication before or after
sorafenib therapy is beneficial to the preservation
of hepatic function and prolongation of survival
during the course of sorafenib treatment!?.

Some studies?®** investigating the effects of
DAAs on survival in patients with various stag-
es of HCC have reported results similar to those

Before After
matching matching
DAA Non-DAA DAA Non-DAA
Total group group group group
n (%) n (%) n (%) P n (%) n (%) P
No. of patients 1684 122 1562 98 362
Follow-up status <.001 <.001
Survived 306 (18.2) 37(30.3) 269 (17.2) 27 (27.6) 45 (12.4)
Died 1378 (81.8) 85(69.7)  1293(82.8) 71 (72.4) 317 (87.6)
Age (M, SD) 68.5(10.0)  67.0(9.1)  68.6(10.1) 0.090  68.1(9.2) 66.9 (10.2) 0.301
Sex 0.539 0.810
Male 1172 (69.6) 88 (72.1)  1084(69.4) 70 (71.4) 263 (72.7)
Female 511 (30.3) 34(27.9) 477 (30.5) 28 (28.6) 99 (27.3)
Comorbidities*
HBYV infection 407 (24.2) 14(11.5)  393(252) <001 13 (13.3) 65 (18.0) 0.272
Cirrhosis 1051 (62.4) 74 (60.7) 977 (62.5) 0.699 58(59.2) 219 (60.5) 0.814
Metastatic cancer 905 (53.7) 74 (60.7)  831(53.2)  0.104 58 (59.2) 218 (60.2) 0.853
HCC treatment™
Radiofrequency tumor 290 (17.2) 14 (11.5) 276 (17.7) 0.077 10 (10.2) 53 (14.6) 0.257
ablation
Liver tumor resection 161 (9.6) 18 (14.8) 143 (9.2) 0.045 13 (13.3) 45 (12.4) 0.835
Chemotherapy 326 (19.4) 33(27) 293(18.8)  0.026 21 (21.4) 95 (26.2) 0.330
Liver TACE 931(55.3) 71 (58.2) 860 (55.1)  0.523 54 (55.1) 212 (58.6) 0.538
Interval between HCV ~ 12.5(29.0)  12.6 (24.0)  12.4(29.3)  0.929  13.7(25.4) 12.6 (27.0) 0.714
infection and HCC
(months) (M, SD)
Interval between HCC ~ 24.6 (26.6) 149 (21.1)  25.4(26.8) <001 152 (21.1) 15.4 (21.3) 0.931
and sorafenib use
(months) (M, SD)
SVR <.001 <.001
Uncured 1568 (93.1) 7(5.7) 1561(99.9) 7(7.1) 361(99.7)
Cured 86 (5.1) 86 (70.5) 0 (0) 66 (67.3) 0 (0)
Could not be 30 (1.8) 29 (23.8) 1(0.1) 25 (25.5) 1(0.3)
determined

*Data screened from the medical records of the year prior to the index date.
Direct-acting antiviral agent (DAA); hepatitis B virus (HBV); hepatitis C virus (HCV); trans-arterial chemo-embolization

(TACE); sustained virologic response (SVR).
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Table II. Results of the survival analysis of the unmatched and propensity scored-matched patients.

Unmatched Matched (1:4)
Group Non-DAA Non-DAA
DAA group group DAA group group
No. of patients 122 1562 98 362
Survival time (months)
Mean (SD) 20.7 (1.1) 12.5(0.3) 20.2 (1.2) 11.1 (0.6)
75" percentile (Q3) 349 18.9 349 15.3
Median (Q2) 20.8 8.3 19.7 6.7
25" percentile (Q1) 10.2 3.4 9.9 3.1
Survival rate
6 months 86.9% 59.1% 86.7% 53.6%
12 months 70.5% 38.2% 68.4% 33.2%
24 months 37.9% 18.9% 35.6% 15.5%
Log-rank p <.0001 <.0001
Direct-acting antiviral agent (DAA).
1.0+
+ Censored
0.8 Logrank p <.0001
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non-DAA 1562 1233 931 745 600 450 332 249 182 114 83 44 6
T T T T T
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survival_mth
unmatched_gp DAA non-DAA

Figure 1. Kaplan-Meier survival analysis between the DAA and non-DAA groups in 2018-2019 (unmatched, total N=1684).

DAA, direct-acting antiviral.

employing stratified analyses of DAA use in ad-
vanced HCC patients. This finding suggests that
advanced HCC patients who have been cured
of HCV infection after treatment with DAAs
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have a better survival rate’*??. In a multina-

tional, multi-center retrospective observational
study of 1,389 HCC patients with concomitant
HCYV infection from nine clinical centers in four
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Figure 2. Kaplan-Meier survival analysis between the DAA and non-DAA groups in 2018-2019 (matched 1:4, total N=460).

DAA, direct-acting antiviral.

countries (United States, Japan, Korea, and Tai-
wan)'®, patients cured of HCV infection before
being diagnosed with HCC (post-SVR HCC:
301 patients) exhibited better clinical and tumor
characteristics and longer OS'"®. Among patients
who tested positive for HCV after HCC diagno-
sis (viremic HCC: 1,088 patients), those cured of
HCV infection (239 patients) had better surviv-
al rates, which were greater than even those of
the post-SVR HCC group'®. The remaining 849
patients not cured of HCV infection showed the
worst survival rates'®. A stratified analysis based
on HCC stage demonstrated that patients with
BCLC stage B and BCLC stage C/D disease who
had been cured of HCV infection after HCC di-
agnosis (SVR) showed significantly better OS
than non-cured patients and those diagnosed with
HCC after HCV eradication'®. Rinaldi et al* con-
ducted an updated literature review to understand
the impact of SVR by DAAs on the risk of HCC;
they also assessed risk factors and the role of epi-
genetics®. They found that SVR had no impact on
HCC occurrence in the short to medium term but
reduced the risk of HCC in the medium to long
term. DAAs’ direct role in the development of
HCC was not demonstrated®. The hypothesized

reduction in immune surveillance in response to
the rapid clearance of HCV and changes in the
cytokine pattern influencing early carcinogenesis
remains to be elucidated®.

Rinaldi et al** further evaluated early HCC oc-
currence and its risk factors in the HCV-infected
population treated with DAAs. Their data sug-
gested that early HCC occurrence appears more
frequently related to Sofosbuvir-based therapy
without Ribavirin which, indeed, seems to play a
protective role on HCC onset?*. Therefore, careful
follow-up is required, especially in regimens in-
cluding Sofosbuvir without Ribavirin®*.

A previous study?® investigating the effects of
SVR after DAA treatment on outcomes in 199
patients with various stages of HCC and concom-
itant HCV infection from two medical institutions
in Taiwan (Taipei Veterans General Hospital and
Chiayi Christian Hospital)*® found that patients
with BCLC stages B and C disease had SVR
rates of 97.1% (68/70) and 77.8% (7/9), respec-
tively. The results also indicated that high SVR
was the primary predictor of relapse-free survival
and OS; the use of DA As did not increase the risk
of HCC relapse or progression®. Another study?*
conducted at a single medical facility in Taiwan
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Table Ill. Results of the stratified analysis of the DAA group based on HCV infection cure status.

Premature Untested
Uncured, i.e., treatment after treatment

Subgroup residual virus detected Cured termination completion
No. of patients 7 86 13 16
Follow-up status
Died 4 52 13 16
Reached endpoint 3 34 0 0
(survived)
Survival time (months)
Mean (SD) 20.3 (2.7) 254 (1.1) 5.5(L.1) 6.5 (0.8)
75" percentile (Q3) . 35.6 7.1 7.9
Median (Q2) 24.9 23.9 5.7 5
25" percentile (Q1) 13 18.6 2 4.15
Survival rate
6 months 100.0% 100.0% 46.2% 43.8%
12 months 85.7% 89.5% 7.7% 12.5%
24 months 57.1% 49.5% 0.0% 0.0%
Log-rank p <.0001
Degree of fibrosis (N, %)
FO 0(0) 1(1.2) 0(0) 0(0)
F1 0(0) 1(1.2) 1(7.7) 1(6.3)
F2 0(0) 6 (6.98) 1(7.69) 0(0)
F3 1(14.29) 27 (31.4) 5(38.46) 5(31.25)
F4 6 (85.71) 51(59.3) 6 (46.15) 10 (62.5)
Cirrhosis (N, %)
No 2 (28.6) 33 (38.4) 4(30.8) 9 (56.3)
Yes 5(71.4) 53 (61.6) 9 (69.2) 7 (43.8)
Interval between sorafenib use
and DAA use (months) (M, SD) 3.6 (4.3) 4.8 (4.5) 3.5(3.6) 2.0 (2.8)
Interval between DAA use and
follow-up endpoint (months) 16.8 (8) 17.5(7.5) 2.0(1.4) 4.5(1.2)
(M, SD)

Direct-acting antiviral agent (DAA); Hepatitis C virus (HCV).

(Mackay Memorial Hospital) compared the ef-
fects of DAA use after HCC treatment in 107 pa-
tients with BCLC stage 0 to C disease. The results
showed that patients who used DA As had signi-
ficantly longer OS (interval between confirmed
HCC diagnosis and death or study cutoff date)
and did not exhibit an increased risk of recurrence
following curative HCC treatment®2.

In this study, among 122 patients in the DAA
group, 86 (70.5%) were cured of HCV infection, 7
(5.7%) were not cured (HCV RNA still detectable
at 12 weeks after the completion of DAA treat-
ment), 13 (10.7%) discontinued DAA treatment
prematurely, and 16 (13.1%) did not return to the
hospital for testing after completing treatment.
This finding indicates that concomitant DDA
therapy and HCC treatment may be ineffective
in certain advanced HCC patients and can have
limited effects in retarding cancer progression or
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even accelerating cancer progression. If simul-
taneous improvement in hepatic function and
the progression of HCC symptoms occurs, the
benefits of DAAs may be diminished or totally
negated!!. HCV eradication may also possibly re-
sult in the suppression of the anticancer effects of
immune cells®. These results reflect the unique-
ness of each advanced HCC patient. Therefore, a
detailed evaluation (e.g., physical fitness, degree
of liver fibrosis and cirrhosis, or cancer burden)
should be performed prior to the use of DAAs,
and patients should be adequately informed about
the benefits and risks of DA A treatment!"!*, In the
present study, the degree of liver fibrosis and pres-
ence/absence of cirrhosis did not cause significant
differences in SVR among patients in the DAA
group. This finding shows that SVR in advanced
HCC patients using DAAs may be affected by
other factors; thus, further research is necessary.
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This study has some limitations. First, only the
presence/absence of cirrhosis was determined,
without the further identification of the degree
of cirrhosis. Second, we were unable to collect
the data on the clinicopathological characteristi-
cs that affected HCC patients’ survival, such as
TNM stage and tumor size®. However, as the
use of sorafenib is restricted to advanced HCC
patients with Child—Pugh class A disease under
the NHI program and as this study only investi-
gated patients who received sorafenib treatment,
it is highly unlikely that those with cirrhotic cases
developed severe cirrhosis.

Conclusions

The effects of DAA treatment on the survival
of patients with advanced HCC and concomitant
HCYV infection were investigated by analyzing big
data from the NHI database in Taiwan. The resul-
ts indicated that advanced HCC patients who re-
ceived sorafenib achieved survival benefits from
the use of DA As as treatment for HCV infection,
with patients whose HCV infection had been cu-
red having better OS.
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