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ABSTRACT

This study aimed to show the changes in health-related quality of life (HRQoL) after a sustained virolog-
ical response (SVR) to hepatitis C treatment. A retrospective study was conducted among 1,546 patients
with SVR to interferon-based (IFN-based) or direct-acting antiviral (DAA) anti hepatitis C virus treatments
from January 1990 to March 2017 in five hospitals. The survey was conducted between November 2017
and October 2018. A questionnaire including the Japanese version of the EQ-5D-3L before and after
SVR by IFN-based or DAA treatment was used to assess changes in HRQoL retrospectively. Of the 1,546
patients who achieved SVR, 580 achieved SVR with IFN-based treatment (SVR-IFN) and 966 achieved SVR
with DAA treatment (SVR-DAA). Comparison of HRQoL before and after treatment revealed a significant
increase in SVR-IFN (0.9078 vs. 0.9278, p = 0.0406). For SVR-IFN, patients in their 60s and 70s showed
a significant increase in HRQoL after treatment. In contrast, changes in HRQoL in SVR-DAA were not
statistically significant (0.9018 vs. 0.9063, p = 0.3908). For SVR-DAA, HRQoL significantly improved for
patients in their 50s and 60s. The results of this study showed a trend toward improvement or unchanged
HRQoL in patients who achieved SVR, despite advanced age. The results of this study can serve as a basis for
follow-up after SVR and cost-effectiveness analyses.
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INTRODUCTION

Globally, 71 million individuals are estimated to be
persistently infected with the hepatitis C virus (HCV),
and 399 000 deaths were recorded due to viral hepatitis
C-related diseases®. In Japan, 983,879-1,583,879 indi-
viduals are persistently infected with HCV, and 60% of
liver cancer-related deaths are caused by HCV'®. Corre-
spondingly, the World Health Organization (WHO) set
a target for the elimination of viral hepatitis by 2030,
and the governments of every country have established a

health policy to achieve this goal®.

In recent years, the sustained virological response
(SVR) rate to antiviral therapy for hepatitis C has dra-
matically improved with the approval of direct-acting
antivirals (DAA). In the early 1990s, interferon (IFN)
monotherapy for hepatitis C was approved; however, the
SVR rate was only 20%—-30%'%. In the early 2000s, rib-
avirin (RBV), a nonspecific oral antiviral agent against
RNA viruses, was introduced®. The combination of IFN
and RBYV significantly improved the SVR rates®. In the
2010s, the antiviral drug DAA, which is specifically
effective against HCV, was developed; the therapeutic
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effect was dramatically improved, and the side effects
were reduced by using only DAA as an IFN-free ther-
apy'®. Although HCV elimination and side effects have
improved, changes in carcinogenesis and health-related
quality of life (HRQoL) remain unknown.

The Euro-QOL-5D (EQ-5D) questionnaire is one of
the most widely used to measure HRQoL, with values
of 1 for perfect health and O for death”. Many health
technology assessment organizations also recommend
the EQ-5D as a standard for assessing quality of life,
such as National Institute for Health and Care Excellence
(UK) and Haute Autorité de Santé (France). The EQ-5D
has been published/translated in Japanese for the Euro-
QOL questionnaire..

HRQoL is associated with age in the general popula-
tion. In a nationwide random sampling study, HRQoL
in individuals in their 30s was higher than in those in
other age groups, and those aged > 70 years had notably
low HRQoL!®,

According to an open-ended self-administered ques-
tionnaire survey of 212 patients with hepatitis C during
outpatient visits or hospitalizations at Hiroshima Uni-
versity Hospital in 2015, the HRQoL scores of patients
with chronic hepatitis C and decompensated liver cirrho-
sis in Hiroshima Prefecture were 0.871 (n = 108) and
0.524 (n = 4), respectively'?.

Although the quality of life of patients who are per-
sistently infected with hepatitis C has been shown to
be lower than that of the general population®?V, how
much HRQoL improves after HCV-SVR and whether it
is improved to the same level as that of the general pop-
ulation remains unclear. This study aimed to determine
changes in HRQoL after SVR to HCV.

MATERIALS AND METHODS

Study participants

This retrospective study was conducted at five health
facilities: Toranomon Hospital, Sapporo Kosei Hospital,
Ogaki City Hospital, Hiroshima University Hospital, and
Oita University Hospital.

We enrolled 1,785 patients who were undergoing anti-
HCV treatment (IFN-based or DAA) between January
1990 and March 2017 and received health follow-ups
in one of the five above-mentioned hospitals between
November 2017 and October 2018. In addition to
the information from the patients records, the partici-
pants were asked to complete a survey questionnaire
to assess their basic information and HRQoL before
and after anti-HCV treatment. After excluding unknown/
non-SVR cases, 1,546 SVR cases were used to evaluate
the HRQoL.

Questionnaire

The questionnaire included 14 items: five questions
for the Japanese EQ-5D-3L (mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression)
(Supplementary Table 1), nine questions for symptoms
before and after treatment (malaise, taste, stomatitis,
dermatitis, hair loss, anorexia, itching, leg cramps, and

insomnia), and an additional five items (sex, age at
response, anti-virus treatment because of which patients
reached SVR, diagnosis at first visit, onset/not onset of
Hepatocellular Carcinoma (HCC), and treatment period
from first visit to SVR), which were obtained from medi-
cal records.

Statistical analysis

Based on responses to the EQ-5D-3L questionnaire,
HRQoL was determined using a conversion table of
Japanese HRQoL scores. The Wilcoxon signed-rank test
was used to evaluate the changes in HRQoL scores
before and after treatment according to sex, age group,
HCC onset/non-onset, and disease state.

RESULTS

Patient Characteristics

During the study period, 1,546 patients were eligible
for assessment of the change in HRQoL before and after
successful anti-HCV treatment. Notably, 580 and 1,546
patients achieved SVR with IFN-based (SVR-IFN) and
DAA treatment (SVR-DAA), respectively. The proportion
of men in the SVR-IFN group was significantly higher
than that in the SVR-DAA group (50.7% vs. 42.7%, p
= 0.0021). The mean age was 67.6 + 10.4 years and
69.9 + 11.1 years old among the SVR-IFN and SVR-DAA
groups, respectively. We reviewed the medical records of
the patients to determine the duration from first diagno-
sis to SVR. The proportion of patient who took < 1 year
was significantly higher in the SVR-IFN group than that
in the SVR-DAA group (50.9% vs. 26.9%, p < 0.0001).
The proportion of patients diagnosed with compensated
cirrhosis at initial visit in the SVR-DAA group was sig-
nificantly higher than in the SVR-IFN group (18.4% vs.
7.9%, p < 0.0001) (Table 1).

HRQoL before and after SVR

Among individuals who underwent SVR-IFN, HRQoL
after treatment significantly increased compared to that
before treatment (0.9078 vs. 0.9278, p = 0.0406).
Whereas, in the SVR-DAA group, the HRQoL did not
significantly change after treatment (0.9018 vs. 0.9063, p
= 0.3908) (Fig. 1).

In terms of sex, no significant changes were observed
in the HRQoL after treatment (Fig. 1).

In the age-specific analysis, HRQoL after treatment
significantly increased in the age groups of 60—70 and
50—-60 years in the SVR-IFN and SVR-DAA groups,
respectively. Based on the diagnosis at initial visit, in the
SVR-IFN group, the HRQoL improved after treatment
in chronic hepatitis patients (0.9071 vs. 0.9297, p =
0.0270). Furthermore, HRQoL significantly improved in
patients whose duration between initial diagnosis and
achieving SVR was < 5 years in the SVR-IFN group
(Fig. 1).

In both the SVR-IFN and SVR-DAA groups, HRQoL
decreased in patients who developed hepatocellular car-
cinoma (HCC) after HCV eradication. However, these
changes were not statistically significant (Table 2).
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Table 1 Background of the study subjects

Characteristics SVR-IFN (N = 580) SVR-DAA (N =966) P-value
Gender: Male 294 (50.7%) 412 (42.7%) 0.0021
Age (mean) 67.6 £ 10.4 69.9 + 11.1 < 0.0001
Duration between initial diagnose to SVR
Less than 1 year 270 (50.9%) 243 (26.9%) < 0.0001
1-5 years 149 (28.1%) 226 (25.0%)
6—-10 years 70 (13.2%) 206 (22.3%)
10 and over years 41 (7.7%) 230 (25.4%)
Diagnose at initial visit
Chronic hepatitis 534 (92.1%) 788 (81.6%) < 0.0001
Compensated cirrhosis 46 (7.9%) 178 (18.4%)
HRQoL mean score before treatment [range] 0.908 [-0.063, 1.000] 0.902[0.026, 1.000] 0.3295

Abbreviation: SVR, sustained virological response; SVR-IFR, achieved sustained virological response by
interferon-based treatment; SVR-DAA, achieved sustained virological response by direct acting antiviral;

HRQoL, health related quality of life.

IFN-SVR

By sex and age groups
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Fig. 1 This figure illustrates the changes in HRQoL, ranging from 0 (death) to 1 (perfect health), before and after anti-HCV treat-
ment. The results are separately presented in two main sections, SVR-IFN and SVR-DAA, based on total number of participants,
sex, age group, diagnosis at initial visit, and the duration from initial diagnosis to achieving SVR. HRQoL, Health Related Quality
of Life; IFN, Interferon; DAA, direct acting antiviral; SVR, sustained virological response; SVR-IFN, achieved sustained virological
response by interferon-based treatment; SVR-DAA, achieved sustained virological response by direct acting antiviral.
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Table 2 HRQoL before and after SVR by treatment group

Group Frequency HRQoL mean score SD P-value
DAA treatment
No HCC after SVR  Before treatment 498 0.898 0.143 0.5031
After treatment 498 0.903 0.143
HCC after SVR Before treatment 17 0.942 0.112 0.25000
After treatment 17 0.880 0.185
IFN based treatment
No HCC after SVR  Before treatment 286 0.904 0.152 0.8555
After treatment 286 0.916 0.137
HCC after SVR Before treatment 33 0.926 0.142 0.7599
After treatment 33 0.921 0.174

n = 871 (excluding liver cancer cases or unknown before SVR)
Abbreviation: SVR, sustained virological response; SVR-IFR, achieved sustained virological response
by interferon-based treatment; HRQoL, health related quality of life; HCC; hepatocellular carcinoma;

SD, standard deviation.

Table 3 HRQoL before and after achieved SVR by symptoms improvement

Subjects whose symptoms were improved

Subjects whose symptoms were not improved

HRQoL mean score

HRQoL mean score

Symptom N Before treatment  After treatment P-value N  Before treatment  After treatment  P-value
Malaise 123 0.857 0.919 <0.0001 23 0.787 0.813 0.1533
Taste 24 0.788 0.898 0.0096 7 0.826 0.835 0.4907
Stomatitis 39 0.813 0.869 0.0943 12 0.766 0.793 0.4463
Dermatitis 29 0.773 0.900 0.0040 14 0.914 0.906 0.3356
Hair loss 31 0.797 0.878 0.0173 7 0.878 0.873 0.1744
Anorexia 45 0.812 0.900 0.0013 13 0.755 0.804 0.3247
Ttch 60 0.827 0.900 0.0024 22 0.898 0.905 0.7551
Leg cramps 63 0.850 0.898 0.0148 39 0.897 0.905 0.7124
Insomnia 17 0.819 0.928 0.0522 29 0.850 0.853 0.9371

Association between improvement of symptoms
and HRQoL change

HRQoL significantly increased among participants
with improved symptoms of malaise, taste, dermatitis,
hair loss, anorexia, itching, and leg cramps after treat-
ment. Stomatitis and insomnia also improved after treat-
ment; however, the HRQoL of these patients did not
significantly change. As expected, the patients whose
symptoms did not improve after treatment did not show
significant changes in HRQoL (Table 3).

DISCUSSION

In this study, using the EQ-5D-3L, we evaluated the
HRQoL before and after anti-HCV treatment in 1,546
patients who achieved SVR after undergoing IFN-based
or DAA treatment (580 SVR-IFN and 966 SVR-DAA).
Overall, the comparison of HRQoL before and after
treatment showed a significant improvement in the SVR-
IFN group. The change in HRQoL in the SVR-DAA group
was not statistically significant, despite the advanced
age of participants in the group. The differences in the
HRQoL between the two treatment groups could be
explained by several factors. Age is negatively correlated
with HRQoL. We observed that the proportion of older
people (= 70 years old) was smaller in the SVR-IFN

group than in the SVR-DAA group (44.66% vs 55.49%),
and the general mean age was younger in the SVR-IFN
group than that in the SVR-DAA group (67.6 + 10.4
vs 69.9 + 11.1). Moreover, patients who received IFN-
based regimens experienced longer treatment durations
and more severe adverse effects than patients receiving
DAA regimens. The duration of IFN-based treatment
usually ranges from 24 to 48 weeks depending on the
viral genotype and can be prolonged to 72 weeks for
slow-response patients®. However, the duration of DAA
treatment was 8—24 weeks depending on the stage of
liver disease!”. During IFN-based treatment, the physi-
cal and mental health-related quality of life deteriorates.
However, once treatment is completed, most people feel
physically and mentally better than before starting treat-
ment>!21719-2D_ Therefore, a significant improvement in
the HRQoL was observed in the SVR-IFN group. Our
results, which found no significant difference between
HRQoL before and after DAA treatment, are consistent
with previous findings!''®, which could be due to the age
effect (older people in the SVR-DAA group than in the
SVR-IFN group) and disease status at initial visit (more
compensated cirrhosis patients in the SVR-DAA group
than in the SVR-IFN group).

In the SVR-IFN group, a significant improvement in
HRQoL was observed among patients in their 60s and
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70s. In the SVR-DAA group, improvement in HRQoL
was observed in patients in their 50s and 60s. However,
no significant differences were observed in the HRQoL
of patients aged < 49 years in either treatment group.
Patients in younger age groups seemed to be exposed
to HCV for shorter duration, and the side effects of
anti-HCV treatment was possibly lower in them. This
suggests the possibility of age-related effects”. Therefore,
no significant changes were observed in HRQoL among
young patients, even after achieving SVR.

In patients aged > 80 years, HRQoL scores tended
to decrease after treatment in both treatment groups,
although the difference was not significant, suggesting
that the decline in HRQoL in the study populationmay
be due to aging. Therefore, patient background must be
carefully considered when initiating treatment in older
patients. However, in this study, HRQoL after treatment
in patients in their 80s was higher than the standard
HRQoL scores of the general population in the same age
group for both treatments!®.

The HRQoL did not significantly change in patients
diagnosed with compensated cirrhosis at initial visit in
either treatment group. With improvements in anti-HCV
drugs, we expect an improvement in HRQoL after treat-
ment. The current guidelines of the Japanese Society of
Hepatology recommend aggressive IFN-free DAA treat-
ment for compensated cirrhosis type C%.

The longer a patient is infected with hepatitis C, the
more it impairs their quality of life>?". However, con-
sidering the duration from initial diagnosis to achieving
SVR, HRQoL after treatment tended to be higher across
all time periods; however, it was significantly higher in
patients who had received SVR-IFN for < 5 years.

Our study had some limitations. First, the question-
naire was distributed after achieving SVR; therefore,
information on HRQoL before treatment might have
been affected by recall bias. Furthermore, the survey was
conducted only among patients who achieved SVR and
were likely to report their post-treatment HRQoL. Future
studies are needed to compare the changes in HRQoL
before and after treatment and examine the factors asso-
ciated with HRQoL using the EQ-5D-3L after adjusting
for age, sex, and psychological factors.

The results of the current study showed a trend toward
improvement or unchanged HRQoL in patients who
achieved SVR, despite their advanced age. The results
of this study can serve as a basis for follow-up after SVR
and cost-effectiveness analyses.
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SUPPLEMENTARY MATERIALS

Supplementary Table 1 EQ-5D-3L Questionnaire

Categories

Choice

MOBILITY

I have no problems in walking about
I have some problems in walking about
I am confined to bed

SELF-CARE

I have no problems with self-care
I have some problems washing or dressing myself
I am unable to wash or dress myself

USUAL ACTIVITIES*

I have no problems with performing my usual activities
I have some problems with performing my usual activities
I am unable to perform my usual activities

PAIN / DISCOMFORT

I have no pain or discomfort
I have moderate pain or discomfort
I have extreme pain or discomfort

ANXIETY / DEPRESSION

I am not anxious or depressed
I am moderately anxious or depressed
I am extremity anxious or depression

*(e.g. work, study, housework, family or leisure activities)



