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Abstract
Purpose  To compare health-related quality of life (HRQoL) between hepatitis C patients who achieve sustained virological 
response (SVR) to direct-acting antivirals and a sex- and age-paired sample of the general population.
Methods  HRQoL was evaluated in patients recruited in Navarre, Spain, from May 2016 to April 2017 at baseline and after 
SVR, using the EQ-5D-5L questionnaire. Both results were compared to those of general population of the same sex and 
age obtained from the 2011/12 National Health Survey in Spain. Observed/expected (O/E) ratios for health dimensions and 
differences between O-E in EQ-5D utility and visual analogical scale (VAS) scores were calculated.
Results  206 patients were studied. Before treatment, patients had more problems than the general population in every domain 
of EQ-5D-5L, except in self-care dimension (O/E = 1.1). After SVR, patients continued having more limitation, especially 
for usual activities (O/E = 3.1), anxiety/depression (O/E = 2.8) and EQ-5D utility (− 0.086, p < 0.001); however, differences 
in VAS score between patients and general population disappeared (74.8 vs 76.5, p = 0.210). F0–F1 patients with SVR had 
minor differences with the general population in EQ-5D-5L dimensions, utility and VAS score. Although cirrhotic patients 
also reduced that difference, they still had worse HRQoL, especially in usual activities, self-care, EQ-5D utility (− 0.152, 
p < 0.001) and VAS score (− 8.5, p = 0.005).
Conclusions  HRQoL of chronic hepatitis C patients remains lower than that of the general population despite viral clear-
ance, with primary problems in usual activities and anxiety/depression. Knowledge of these on-going problems despite cure 
serves to guide healthcare interventions and patient’s follow-up.
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Introduction

Chronic hepatitis C is an important cause of liver disease 
and the leading indication for liver transplantation in West-
ern Europe and the USA [1]. The goal of therapy is to cure 
hepatitis C virus (HCV) infection in order to prevent pro-
gression to cirrhosis, the development of hepatocellular 
carcinoma and liver-related death. In addition, it aims to 
improve extrahepatic manifestations including vasculitis, 
cryoglobulinaemia and other physical or psychological con-
sequences related to chronic HCV infection that can affect 
the patients’ well-being [2].

The availability of second-generation direct-acting 
antiviral agents (DAAs) since 2014 has revolutionised 
the approach to treatment of HCV infection, improv-
ing sustained virological response (SVR) rates with an 
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accompanying significantly improved safety profile [3–7]. 
Worldwide, considerable economic input has been invested 
by healthcare administrations to facilitate access to the new 
DAAs [8]. This has led to the development of several effec-
tiveness studies to assess real world outcomes, although 
long-term evidence related to other clinical benefits remain 
uncertain [9]. Chronic HCV infection has been associated 
with impairment in health-related quality of life (HRQoL) 
[10–12], but a significant short-term improvement has been 
noted following treatment with DAAs [13, 14]. However, 
there is a paucity of data as to whether patients reaching 
an SVR return to HRQoL levels comparable to those of the 
general population.

Shortened treatment courses have simplified the required 
on-treatment monitoring of hepatitis C patients, allowing the 
development of a new approach in the healthcare of these 
patients. This would aim to ensure that patients attain the 
maximum improvement in quality of life following achieve-
ment of SVR. Assessment of HRQoL in clinical practice is 
not routine [15, 16], but could be undertaken to expand the 
care of patients by identifying less apparent health-related 
problems. Knowledge of the quality of life differences 
between these patients and the general population could 
form the basis for healthcare interventions during treatment 
and following eradication of HCV infection to ensure maxi-
mum gains in health benefit.

The aim of this study was to compare HRQoL outcomes 
between HCV patients and a sex- and age-paired sample of 
the Spanish general population at two different time points, 
i.e. before commencement of HCV treatment and following 
achievement of SVR.

Methods

Study population and procedures

The study was conducted from May 2016 to April 2017 in 
a regional reference hospital in Navarre, Spain. DAA treat-
ments were restricted to availability through a hospital dis-
pensing drug program, delivered through an outpatient hos-
pital pharmacy service. All patients who were commenced 
on DAA therapy and were able to understand Spanish were 
invited to participate and were enrolled, having provided 
written consent. A specialist clinical pharmacist assessed 
HRQoL using the EQ-5D-5L questionnaire, by face-to-face 
patient interview at baseline and by telephone at week 12 
post completion of therapy, prior to patient and investiga-
tor awareness of treatment outcome. Successful therapy 
occurred when patients achieved an SVR, defined as unde-
tectable viral load 12 weeks after the end of treatment [17]. 
For each patient, the result was obtained from electronic 

medical records. The study was approved by the Clinical 
Research Ethics Committee of Navarre.

The HRQoL results obtained from participants who 
achieved SVR and completed the follow-up were compared 
to the HRQoL of the Spanish general population. Data on the 
general population were drawn from the Spanish National 
Health Survey 2011/12, which was a cross-sectional analysis 
on the health of non-institutionalised individuals resident 
in Spain [18]. This national survey evaluated HRQoL using 
EQ-5D-5L, providing population norms which allow us to 
compare patients with the average figures of general popula-
tion of the same sex and age.

Measures

The EQ-5D-5L was used to assess HRQoL, a standardised 
instrument with high reliability and validity [19]. EQ-5D-5L 
is a two-part generic instrument for measuring HRQoL [20]. 
On the first “self-classifier” section, patients report their 
extent of problems in each of the five health dimensions of 
mobility, self-care, usual activities, pain/discomfort, anxi-
ety/depression, using a five-level ordinal scale categorised 
as no problems, slight problems, moderate problems, severe 
problems and extreme problems. The respondent is asked 
to indicate his/her health state by ticking in the box against 
the most appropriate statement in each of the five dimen-
sions. For each dimension, problems were redefined as either 
being present or absent. The EQ-5D states were converted 
into utility values by 3L crosswalk techniques (available 
at https​://www.euroq​ol.com) and using the time trade-off 
preference values from the Spanish population [21]. Health 
utilities range from 1 (best health state) to negative values, 
where 0 is equal to death. On the second part of the EQ-
5D-5L, respondents record their overall health using a visual 
analogue scale (VAS), scoring between 0 (worst imaginable 
health) and 100 (best imaginable health) on a 20-cm scale.

Socio-demographic and clinical information, including 
major chronic comorbidities and the stage of liver fibrosis 
at commencement of DAA treatment, were obtained from 
patient medical records. Patients were stratified according to 
their liver stage using the METAVIR staging system [22], 
i.e. F0–F1, F2–F3 and F4 or cirrhosis, based on a Fibros-
can® score.

Statistical analyses

For the comparative analysis, we matched our patients 
to those subjects with the same gender and age extracted 
from the general population in the Spanish National Health 
Survey 2011/12. From the national survey, we obtained 
the proportion of subjects in the general population with 
problems in each health dimension and the mean value of 
EQ-5D utility and VAS score, according to age and sex of 

https://www.euroqol.com
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each patient. For each health dimension, we calculated the 
ratio between the number of subjects with any limitation 
in the study population (observed) and the expected num-
ber of subjects with any limitation according to the general 
population (O/E). The Mid-P exact test was used to calcu-
late the 95% confidence intervals (95% CI) for these ratios, 
as demonstrated by Rothmann and Boice [23]. Differences 
between each patient’s utility and VAS score and the mean 
value of general population of the same sex and age group 
were calculated and were tested by paired t test. Analyses 
were performed using SPSS for Windows v20 and OpenEpi 
v3.01 [24].

Results

Characteristics of patients

A total of 271 patients were commenced on interferon-free 
DAA regimens in the study period of whom 214 consented 
to participation (79%). Four patients were excluded due 
to failure to achieve SVR and another four due to missing 
data. A total of 206 patients were included in the study, 
representing 76% of the overall treated cohort. Baseline 
patient characteristics are presented in Table 1. The mean 
age (SD) of the cohort was 52 (9.0) years. Sixty-six percent 
were male and nearly a half was either partnered (44%), 
employed (49%) and had primary or less level of educa-
tion (46%). Close to one-third of the patients (32%) were 
co-infected with HIV and the mean number of comorbid 

chronic conditions was 2.1 (SD = 1.4). Of the study partici-
pants, 25% were F0–F1, 47% F2–F3 and 28% were cirrhotic 
(F4).

The general population from the national survey con-
sisted of 20,587 adults, of which 9,412 (46%) were men and 
11,175 (54%) women. Nearly a half of the sample (44%) was 
≥ 55 years old. Presence of one or more diseases was in the 
73% of the general population, whereas 90% of the studied 
hepatitis C patients had at least one comorbidity (p < 0.001).

Baseline health‑related quality of life compared 
to the general population

We first compared the observed and expected number of 
subjects affected in each health dimension between the 
study cohort and the Spanish general population. The ratios 
between the figures observed in the study and those expected 
according to the frequency in the Spanish general population 
for each dimension are presented in Table 2.

Pre-treatment the frequency of any reported problem in 
each dimension was more common in the HCV population 
than in the general population with the same sex and age, 
with the exception of self-care, where no difference was 
found (O/E = 1.1, 95% CI 0.5–2.0). Anxiety/depression was 
the dimension most affected relatively to the general popula-
tion, being nearly 4 times more frequent in our hepatitis C 
cohort (O/E = 3.6, 95% CI 3.0–4.3).

The probability of reporting problems before DAA treat-
ment in any dimension of the HRQoL scale increased as the 
degree of fibrosis increased. The subgroup of patients who 

Table 1   Baseline characteristics 
of study population according to 
the stage of liver fibrosis

Abbreviation: HIV human immunodeficiency virus
a Includes single, divorced and widow/widower
b Available data in 205 patients

Characteristics F0–F1 (n = 51) F2–F3 (n = 97) F4 (n = 58) Total (n = 206)

Age in years, mean (SD) 52 (9.2) 52 (9.5) 52 (7.8) 52 (9.0)
Male sex, n (%) 24 (47) 69 (71) 42 (72) 135 (66)
Marital status, n (%)

  Married/partnered 26 (51) 40 (41) 24 (41) 90 (44)
  Othersa 25 (49) 57 (59) 34 (59) 116 (56)

Educational level, n (%)b

  Primary school or less 17 (33) 44 (45) 33 (57) 94 (46)
  Middle/high school 26 (51) 44 (45) 21 (36) 91 (44)
  University 8 (16) 8 (8) 4 (7) 20 (10)

Occupational status, n (%)
  Employed 32 (63) 50 (52) 19 (33) 101 (49)
  Unemployed 13 (25) 27 (28) 23 (40) 63 (31)
  Disabled 3 (6) 14 (14) 12 (21) 29 (14)
  Retired 3 (6) 6 (6) 4 (7) 13 (6)

HIV infection, n (%) 7 (14) 39 (40) 19 (33) 65 (32)
Total number illnesses, mean (SD) 1.6 (1.2) 2.1 (1.4) 2.5 (1.5) 2.1 (1.4)
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were cirrhotic (F4) was more likely to have the greatest dif-
ference compared to the general population, with at least 4 
times more problems in mobility, usual activities and anxi-
ety/depression (Table 2).

In terms of health utilities and VAS score, overall dif-
ferences were also observed at baseline as compared to the 
general population of the same sex and age (− 0.126 utility 
and − 8.9 VAS, p < 0.001) (Table 3).

Health‑related quality of life after SVR compared 
to the general population

As compared to the Spanish general population, patients 
in our cohort at SVR time point reported almost three 

times more problems in usual activities (O/E = 3.1, 95% 
CI 2.4–4.0) and anxiety/depression (O/E = 2.8, 95% CI 
2.2–3.4), whereas reported problems in the remaining three 
health dimensions were twice that of the general popula-
tion (Table 2). Achieving an SVR was associated with a 
reduction in the differences between the study cohort and 
the general population in the dimensions of mobility, pain/
discomfort and anxiety/depression problems compared to 
baseline. In our study, an overall decrement was observed 
in the dimensions of self-care (from 1.1 to 2.0) and usual 
activities (from 2.9 to 3.1), which was driven by the higher 
decrement in F4 patients.

Comparing problems in health dimensions after SVR 
stratified by baseline liver fibrosis, the greatest differences 

Table 2   Comparison of health dimension problems of the study cohort at the baseline and after sustained virological response to the Spanish 
general population

Observed number of patients with limitations regarding each health dimension at the baseline and after sustained virological response and com-
parison to the expected number according the Spanish general population of the same sex and age group
a Expected number of subjects with any limitation in a sample of the general population with similar sex and age than hepatitis C patients accord-
ing to the Spanish National Health Survey 2011/12
b Mid-P exact test to obtain observed/expected ratio and its 95% confidence interval (CI)

Health dimension problems 
by stage of liver fibrosis

General population Study population

Baseline Sustained virological response

Expected casesa, n Observed 
cases, n

Ratio observed/expected Observed 
cases, n

Ratio observed/expected

(95% CI)b (95% CI)b

Mobility
  Overall 25.0 72 2.9 (2.3–3.6) 49 2.0 (1.5–2.6)
  F0–F1 6.2 9 1.4 (0.7–2.6) 4 0.6 (0.2–1.5)
  F2–F3 12.0 33 2.8 (1.9–3.8) 22 1.8 (1.2–2.7)
  F4 6.8 30 4.4 (3.0–6.2) 23 3.4 (2.2–5.0)

Self-care
  Overall 8.5 9 1.1 (0.5–2.0) 17 2.0 (1.2–3.2)
  F0–F1 2.0 1 0.5 (0.02–2.4) 2 1.0 (0.2–3.3)
  F2–F3 4.0 3 0.7 (0.2–2.0) 6 1.5 (0.6–3.1)
  F4 2.4 5 2.0 (0.8–4.5) 9 3.7 (1.8–6.8)

Usual activities
  Overall 18.1 53 2.9 (2.2–3.8) 56 3.1 (2.4–4.0)
  F0–F1 4.5 9 2.0 (1.0–3.6) 7 1.5 (0.7–3.1)
  F2–F3 8.6 24 2.8 (1.8–4.1) 25 2.9 (1.9–4.2)
  F4 5.0 20 4.0 (2.5–6.1) 24 4.8 (3.2–7.1)

Pain/discomfort
  Overall 50.9 124 2.4 (2.0–2.9) 87 1.7 (1.4–2.1)
  F0–F1 13.6 25 1.8 (1.2–2.7) 17 1.3 (0.8–2.0)
  F2–F3 23.6 57 2.4 (1.8–3.1) 40 1.7 (1.2–2.3)
  F4 13.8 42 3.1 (2.2–4.1) 30 2.2 (1.5–3.1)

Anxiety/depression
  Overall 32.7 117 3.6 (3.0–4.3) 91 2.8 (2.2–3.4)
  F0–F1 8.8 29 3.3 (2.3–4.7) 24 2.7 (1.8–4.0)
  F2–F3 15.0 52 3.5 (2.6–4.5) 41 2.7 (2.0–3.7)
  F4 9.0 36 4.0 (2.8–5.5) 26 2.9 (1.9–4.2)
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between our cohort and the general population values were 
reported among cirrhotic patients, with mobility, usual 
activities and self-care dimensions representing the most 
significant differences (Fig. 1). Patients with baseline mild 
liver disease (F0–F1) who obtained an SVR were most com-
parable to the general population, with minimal differences 
in the mobility dimension (O/E = 0.6), self-care (O/E = 1.0), 
usual activities (O/E = 1.5) and pain/discomfort (O/E = 1.3). 
In patients who were cured of HCV infection with moderate 
liver fibrosis (F2–F3) previous therapy, similar results to the 
general population in the self-care dimension (O/E = 1.5) 
were observed.

Differences in health utilities and VAS scores observed 
prior to DAA treatment decreased after achievement of SVR, 
with no difference observed for VAS scores in the HCV 

population as compared to that of the general population 
(− 1.7, p = 0.210) (Table 3). When stratified by baseline 
fibrosis stage, achievement of SVR in mild (F0–F1) and 
moderate (F2–F3) liver fibrosis, no deterioration in the VAS 
score was observed, although F4 patients maintained statisti-
cally significant differences with the general population in 
both measures (− 0.152 utility, p < 0.001; − 8.5 VAS score, 
p = 0.005).

Discussion

This study measures the differences in the quality of life of 
patients with chronic HCV infection before and after reach-
ing SVR with second-generation DAAs as compared to that 
of the general population. Patients with active hepatitis C 
infection frequently reported more baseline problems in 
the dimensions of the EQ-5D-5L, lower health utilities and 
VAS score comparing to the general population. Although 
achieving SVR narrowed the differences, patients with SVR 
continued reporting more problems in all five dimensions 
of the EQ-5D-5L as compared to the general population of 
the same sex and age, especially for the dimensions of usual 
activities and anxiety/depression. Values of health utili-
ties after SVR were also lower than expected in the general 
population, whereas the global self-assessment of patient’s 
health status (VAS score) returned to that of the general 
population.

The impact on HRQoL is not equal for all pathologies 
[25]. The deterioration in HRQoL in the advanced liver dis-
ease (i.e. cirrhosis) has resembled that which occurs after 

Table 3   Comparison of EQ-5D utility and visual analogue scale scores of the study cohort at the baseline and after sustained virological 
response to the Spanish general population

a Expected values were calculated for the general population from the Spanish National Health Survey 2011/12, by matching to patients with 
same sex and age

General population Study population

Baseline Sustained virological response

Mean expected valuea Mean 
observed 
value

Difference 
observed–
expected

P value Mean 
observed 
value

Difference 
observed–
expected

P value

EQ-5D utility
 Total (n = 206) 0.922 0.796 − 0.126 < 0.001 0.836 − 0.086 < 0.001
 F0–F1 (n = 51) 0.919 0.855 − 0.064 0.003 0.879 − 0.040 0.072
 F2–F3 (n = 97) 0.923 0.807 − 0.116 < 0.001 0.852 − 0.071 0.001
 F4 (n = 58) 0.923 0.728 − 0.196 < 0.001 0.772 − 0.152 < 0.001

Visual analogue scale
 Total (n = 206) 76.5 67.6 − 8.9 < 0.001 74.8 − 1.7 0.210
 F0–F1 (n = 51) 76.4 75.8 − 0.6 0.809 79.3 + 2.9 0.207
 F2–F3 (n = 97) 76.5 68.5 − 8.0 < 0.001 76.5 0.0 0.980
 F4 (n = 58) 76.6 58.8 − 17.8 < 0.001 68.1 − 8.5 0.005

Fig. 1   Comparison of health dimension problems after sustained 
virological response to that of the Spanish general population
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a myocardial infarction or in rheumatoid arthritis [18]. 
Psychological disorders are frequent in patients with hepa-
titis C infection [26]. This is reflected in our study in the 
largest difference in anxiety/depression dimension values 
prior to treatment in our cohort as compared to the general 
population. Other factors may contribute to this difference 
including comorbidities or the socio-economic status of 
infected patients [26]. Therefore, benefit of HCV clearance 
on this dimension might not be sufficient and long-term and 
on-going follow-up may be required. Besides the specific 
effect of HCV infection on quality of life, other comorbidi-
ties are frequently associated with, and may be important 
determinants of HRQoL in HCV-infected or cured patients 
[27, 28]. In our study, HCV-infected patients frequently 
suffered from additional comorbid chronic diseases and a 
higher prevalence of HIV infection than the Spanish general 
population [29]. Therefore, the lower HRQoL observed in 
patients compared to the general population despite attaining 
SVR may be as a result of previous damage produced by the 
HCV infection, the impact of possible extrahepatic mani-
festations that may need more time to be resolved following 
HCV clearance, and by the high frequency of comorbidities.

On the other hand, an improvement in the majority of the 
EQ-5D-5L domains was observed when comparing HRQoL 
dimensions at the SVR time point to the pre-treatment 
scores. On-going decrements only occurred in self-care and 
usual activities when compared to the general population, 
mainly attributable to cirrhotic patients. Recent studies have 
reported a benefit on HRQoL after SVR with DAA therapy 
[14, 30–32]. The present study’s health utilities after SVR 
are similar to those observed by other authors in patients 
who become negative for HCV viraemia [33–36]. However, 
our study is the first study that directly compares HRQoL of 
patients with SVR with the HRQoL of the general popula-
tion, suggesting that the improvement observed after HCV 
clearance is not enough to achieve the quality of life of the 
general population.

When patients were stratified by stage of liver fibrosis, it 
was evident that patients in the F0-F1 subgroup were most 
comparable to the general population, whereas the differ-
ences remained significant in cirrhotic patients despite 
considerable benefit in HRQoL. This result concurs with 
previous studies which showed that impairment in HRQoL 
in HCV patients was associated with the severity of liver 
disease [11, 37], and other reports of the permanence of 
liver damage despite regression of fibrosis and inflamma-
tion in cirrhotic patients after SVR [38, 39]. Since patients 
with mild liver disease are most comparable to the general 
population than those with cirrhosis before starting hepa-
titis C treatment, the improvement in HRQoL with SVR, 
although not large, seems to approach that of the general 
population. Despite this, our results may indicate that special 
attention to anxiety/depression in F0-F1 patients may require 

on-going assessment and monitoring in the post-SVR setting 
by the multidisciplinary team. For cirrhotic patients who are 
recommended to have on-going surveillance for hepatocel-
lular carcinoma post SVR [17], they may in addition benefit 
from routine assessment of their ability to undertake usual 
activities of daily living, the ability to self-care and potential 
problems with mobility after SVR.

Knowledge of the domains of HRQoL that are most 
affected in patients who are ‘cured’ of HCV viraemia can 
assist in the development of specific interventions to opti-
mise the health of these individuals post treatment. The 
results of our study indicate the need for monitoring men-
tal health and daily activities at medical consultations. The 
use of specific questionnaires (e.g. the Beck Depression 
Inventory, Fatigue Impact Scale) may be recommended. 
Undertaking a medicines reconciliation evaluation may 
also be merited to determine primary care prescribing of 
psychoactive medications or NSAIDS, and the use of over-
the-counter medications that may be required by patients to 
treat underlying comorbidities. This represents an additional 
facet to the multidisciplinary approach to managing patients 
with advanced liver disease in the post-SVR in the hospital 
setting. However, management of F0-F2 patients could be 
devolved to the primary care setting, with particular focus 
on the potential for anxiety/depression at routine healthcare 
interactions.

This study has some limitations. Patient recruitment 
was performed during the second year of availability of 
DAA treatments in our hospital, when a large proportion 
of patients with advanced liver disease had already been 
treated. This may affect the representativeness of our sam-
ple, although HIV co-infected and cirrhotic patients did 
account for a third of the study population. Participation rate 
was relatively high and no predefined exclusion criteria were 
applied related to comorbidity or clinical status. However, 
we cannot discard non-participation bias, as it was not pos-
sible to compare the characteristics of the patients included 
in the study and those of who did not consent to participate. 
Secondly, the comparison of patients with a matched general 
population could not be adjusted for factors that may affect 
differences in HRQoL, such as comorbidities, socio-eco-
nomic status, educational level, although a paired age and 
sex analysis with reference data was possible. Additionally, 
differences in data capture may have affected the results; 
we undertook a paper survey, whereas the Spanish National 
Health Survey was conducted by computer-assisted personal 
interviews. This may result in some social desirability bias 
in the national study and thus under-reporting of symptoms. 
As the main aim of our study was to compare HRQoL of 
patients who attain SVR with that of the general popula-
tion, a generic instrument appeared to be an appropriate tool. 
Besides, EQ-5D questionnaire has been previously validated 
for the Spanish population as well as for hepatitis C patients, 



1483Quality of Life Research (2019) 28:1477–1484	

1 3

and its results are assumed to be highly objective [35, 40]. 
Finally, another limitation is the single time point follow-
up of 12 weeks post treatment. The post-12 SVR changes 
have been shown to be sufficient to reflect improvements 
on HRQoL and some difference to the general population, 
but certainly, longer periods of time are needed to assess 
the effect of fibrosis regression on this issue. Nevertheless, 
to the best of our knowledge this is the first study to have 
compared HRQoL of cured hepatitis C patients with that of 
the general population, and provided some assessment of 
the impact of HCV infection prior to, and after treatment.

Conclusions

HRQoL of hepatitis C patients despite SVR with DAA ther-
apy remains lower than that of a sex- and age-paired Span-
ish general population, with the main differences related to 
patients’ ability to undertake usual activities and suffering 
from anxiety/depression. Cirrhotic patients differ to the 
general population in all of the EQ-5D-5L domains, par-
ticularly in the dimension of usual activities and self-care. 
Although the F0-F1 subgroup is most comparable to the 
general population after SVR, this still scores higher lev-
els of anxiety/depression. The results of this study form the 
basis for a revised care plan for patients selected for DAA 
treatment focussed on optimising overall patient care in the 
post-treatment setting, not limited to viral clearance alone.

Acknowledgements  This work is part of the EIPT-VHC project, which 
was supported by the Spanish Ministry of Health and by the Carlos 
III Health Institute in the context of the “Strategic Plan for Tackling 
Hepatitis C in the Spanish National Health System”. Regina Juanbeltz 
and Jesús Castilla have received funding from the Carlos III Institute of 
Health with the European Regional Development Fund (CM17/00095, 
INT17/00066). These institutions did not have any role in the research 
and writing of this manuscript.

Funding  This work is part of the EIPT-VHC project, which was sup-
ported by the Spanish Ministry of Health and by the Carlos III Health 
Institute in the context of the “Strategic Plan for Tackling Hepatitis C 
in the Spanish National Health System”. These institutions did not have 
any role in the research and writing of this manuscript.

Compliance with ethical standards 

Conflict of interest  RJ and JC have received research grants from Car-
los III Institute of Health with the European Regional Development 
Fund, during the conduct of the study (CM17/00095, INT17/00066). 
IMB, AO, MS and RSM declare that they have no conflict of interest.

Ethical approval  All procedures performed in studies involving human 
participants were in accordance with the ethical standards of the insti-
tutional research committee and with the 1964 Helsinki declaration and 
its later amendments or comparable ethical standards.

Informed consent  Informed consent was obtained from all individual 
participants included in the study.

References

	 1.	 Lingala, S., & Ghany, M. G. (2015). Natural history of hepatitis 
C. Gastroenterology clinics of North America, 44(4), 717–734.

	 2.	 Degasperi, E., Aghemo, A., & Colombo, M. (2017). Treatment 
of extrahepatic manifestations of hepatitis C virus. Clinics in 
Liver Disease, 21(3), 631–643.

	 3.	 Juanbeltz, R., Zozaya, J. M., Reparaz, J., Castilla, J., Sarobe, 
M. T., Uriz Otano, J. I., et al. (2017). Effectiveness of second-
generation direct-acting antivirals in chronic hepatitis C. Anales 
del Sistema Sanitario de Navarra, 40(1), 57–66.

	 4.	 Juanbeltz, R., Goñi Esarte, S., Uriz-Otano, J. I., Martinez Ech-
everria, A., Elizalde, I., Zozaya, J. M., et al. (2017). Safety of 
oral direct acting antiviral regimens for chronic hepatitis C in 
real life conditions. Postgraduate Medicine, 129(4), 476–483.

	 5.	 Kouris, G., Hydery, T., Greenwood, B. C., Lavitas, P., Price, 
M., Clements, K., et al. (2018). Effectiveness of Ledipasvir/
Sofosbuvir and predictors of treatment failure in members with 
hepatitis C genotype 1 infection: A retrospective cohort study in 
a medicaid population. Journal of Managed Care and Specialty 
Pharmacy, 24(7), 591–597.

	 6.	 Honer Zu Siederdissen, C., Buggisch, P., Boker, K., Schott, 
E., Klinker, H., Pathil, A., et al. (2018). Treatment of hepatitis 
C genotype 1 infection in Germany: Effectiveness and safety 
of antiviral treatment in a real-world setting. United European 
Gastroenterology Journal, 6(2), 213–224.

	 7.	 Hezode, C. (2018). Treatment of hepatitis C: Results in real life. 
Liver International, 38(Suppl 1), 21–27.

	 8.	 San Miguel, R., Gimeno-Ballester, V., Blazquez, A., & Mar, 
J. (2015). Cost-effectiveness analysis of sofosbuvir-based regi-
mens for chronic hepatitis C. Gut, 64(8), 1277–1288.

	 9.	 Jakobsen, J. C., Nielsen, E. E., Koretz, R. L., & Gluud, C. 
(2018). Do direct acting antivirals cure chronic hepatitis C? 
British Medical Journal, 361, k1382.

	10.	 Foster, G. R., Goldin, R. D., & Thomas, H. C. (1998). Chronic 
hepatitis C virus infection causes a significant reduction in 
quality of life in the absence of cirrhosis. Hepatology, 27(1), 
209–212.

	11.	 Bjornsson, E., Verbaan, H., Oksanen, A., Fryden, A., Johans-
son, J., Friberg, S., et al. (2009). Health-related quality of life in 
patients with different stages of liver disease induced by hepatitis 
C. Scandinavian Journal of Gastroenterology, 44(7), 878–887.

	12.	 Cordoba, J., Flavia, M., Jacas, C., Sauleda, S., Esteban, J. I., 
Vargas, V., et al. (2003). Quality of life and cognitive function 
in hepatitis C at different stages of liver disease. Journal of 
Hepatology, 39(2), 231–238.

	13.	 Dusheiko, G. (2017). The impact of antiviral therapy for hepa-
titis C on the quality of life: A perspective. Liver International, 
37(1), 7–12.

	14.	 Juanbeltz, R., Martínez-Baz, I., San Miguel, R., Goñi-Esarte, S., 
Cabasés, J. M., & Castilla, J. (2018). Impact of successful treat-
ment with direct-acting antiviral agents on health-related qual-
ity of life in chronic hepatitis C patients. PLoS ONE, 13(10), 
e0205277.

	15.	 San Miguel, R., del Villar, V., Perez, C., de Frutos, M., Mar, 
J., & Coma, M. J. (2010). Role of health-related quality of life 
measurements in the design of drug clinical trials. Farmacia 
Hospitalaria, 34(1), 16–22.

	16.	 Miguel, R. S., Lopez-Gonzalez, A. M., Sanchez-Iriso, E., Mar, 
J., & Cabases, J. M. (2008). Measuring health-related quality of 
life in drug clinical trials: Is it given due importance? Pharmacy 
World and Science, 30(2), 154–160.

	17.	 European Association for the Study of the Liver. (2018). EASL 
Recommendations on treatment of hepatitis C 2018. J Hepatol, 
69(2), 461–511.



1484	 Quality of Life Research (2019) 28:1477–1484

1 3

	18.	 de Sanidad, M., Servicios Sociales e Igualdad. Encuesta Nacional 
de Salud de España. (2016). Retrieved May 22, 2018, from https​
://www.mscbs​.gob.es/estad​Estud​ios/estad​istic​as/encue​staNa​ciona​
l/home.htm.

	19.	 Janssen, M. F., Pickard, A. S., Golicki, D., Gudex, C., Niewada, 
M., Scalone, L., et al. (2013). Measurement properties of the EQ-
5D-5L compared to the EQ-5D-3L across eight patient groups: A 
multi-country study. Quality of Life Research, 22(7), 1717–1727.

	20.	 Devlin, N. J., Parkin, D., & Browne, J. (2010). Patient-reported 
outcome measures in the NHS: New methods for analysing and 
reporting EQ-5D data. Health Economics, 19(8), 886–905.

	21.	 EuroQol Group. Retrieved September 3, 2018, from https​://euroq​
ol.org/eq-5d-instr​ument​s/eq-5d-5l-about​/valua​tion-stand​ard-value​
-sets/cross​walk-index​-value​-calcu​lator​/.

	22.	 Bedossa, P., & Poynard, T. (1996). An algorithm for the grading of 
activity in chronic hepatitis C. The METAVIR Cooperative Study 
Group. Hepatology, 24(2), 289–293.

	23.	 Rothman, K., & Boice, J. D. (1979). Epidemiologic analysis 
with a programmable calculator. Washington, DC: U.S. Dept. of 
Health, Education, and Welfare, Public Health Service, National 
Institutes of Health.

	24.	 Dean, A. G., Sullivan, K. M., Soe, M. M.. OpenEpi: Open source 
epidemiologic statistics for public health. (2013). Retrieved 
December 31, 2018, from https​://www.OpenE​pi.com.

	25.	 Manuel, D. G., Schultz, S. E., & Kopec, J. A. (2002). Measur-
ing the health burden of chronic disease and injury using health 
adjusted life expectancy and the health utilities index. J Epidemiol 
Community Health, 56(11), 843–850.

	26.	 Fotos, N. V., Elefsiniotis, I., Patelarou, A., Giakoumidakis, K., 
Patelarou, E., Kouros, A., et al. (2018). Psychological disorders 
and quality of life among patients with chronic viral hepatitis: 
A single-center cross-sectional study with pair-matched healthy 
controls. Gastroenterology Nursing, 41(3), 206–218.

	27.	 Hussain, K. B., Fontana, R. J., Moyer, C. A., Su, G. L., Sneed-
Pee, N., & Lok, A. S. (2001). Comorbid illness is an important 
determinant of health-related quality of life in patients with 
chronic hepatitis C. American Journal of Gastroenterology, 96(9), 
2737–2744.

	28.	 Younossi, Z., Kallman, J., & Kincaid, J. (2007). The effects of 
HCV infection and management on health-related quality of life. 
Hepatology, 45(3), 806–816.

	29.	 de Sanidad, M. Servicios Sociales e Igualdad. (2017). Plan estra-
tégico para el abordaje de la hepatitis C en el Sistema Nacional 
de Salud. Madrid: Ministerio de Sanidad, Servicios Sociales e 
Igualdad. Retrieved June 25, 2018, from https​://www.msssi​.gob.
es/ciuda​danos​/enfLe​sione​s/enfTr​ansmi​sible​s/hepat​itisC​/PlanE​
strat​egico​HEPAT​ITISC​/home.htm.

	30.	 Younossi, Z. M., Stepanova, M., Feld, J., Zeuzem, S., Sulkowski, 
M., Foster, G. R., et al. (2017). Sofosbuvir and velpatasvir combi-
nation improves patient-reported outcomes for patients with HCV 
infection, without or with compensated or decompensated cirrho-
sis. Clinical Gastroenterology and Hepatology, 15(3), 421–430.
e6.

	31.	 Marcellin, F., Roux, P., Protopopescu, C., Duracinsky, M., Spire, 
B., & Carrieri, M. P. (2017). Patient-reported outcomes with 
direct-acting antivirals for the treatment of chronic hepatitis C: 
current knowledge and outstanding issues. Expert Review of Gas-
troenterol and Hepatology, 11(3), 259–268.

	32.	 Younossi, Z. M., Stepanova, M., Henry, L., Nader, F., & Hunt, 
S. (2016). An in-depth analysis of patient-reported outcomes in 
patients with chronic hepatitis C treated with different anti-viral 
regimens. The American Journal of Gastroenterology, 111(6), 
808–816.

	33.	 Ragusa, R., Bertino, G., Bruno, A., Frazzetto, E., Cicciu, F., Gior-
gianni, G., et al. (2018). Evaluation of health status in patients 
with hepatitis c treated with and without interferon. Health and 
Quality of Life Outcomes, 16(1), 17.

	34.	 Thein, H. H., Krahn, M., Kaldor, J. M., & Dore, G. J. (2005). 
Estimation of utilities for chronic hepatitis C from SF-36 scores. 
The American Journal of Gastroenterology, 100(3), 643–651.

	35.	 Chong, C. A., Gulamhussein, A., Heathcote, E. J., Lilly, L., Sher-
man, M., Naglie, G., et al. (2003). Health-state utilities and quality 
of life in hepatitis C patients. The American Journal of Gastroen-
terology, 98(3), 630–638.

	36.	 Van Rooijen, E. M., Hotho, D., Agthoven, M., Van Der Kolk, A., 
Hansen, B. E., Knegt, R., & Uyl-De Groot, C. A. (2011). The 
cost and quality of life of hepatitis C in the Netherlands. Value in 
Health, 14, A394. [Conference abstract].

	37.	 Buchanan-Hughes, A. M., Buti, M., Hanman, K., Langford, B., 
Wright, M., & Eddowes, L. A. (2018). Health state utility values 
measured using the EuroQol 5-dimensions questionnaire in adults 
with chronic hepatitis C: A systematic literature review and meta-
analysis. Quality of Life Research. https​://doi.org/10.1007/s1113​
6-018-1992-3.

	38.	 Lens, S., Alvarado-Tapias, E., Mariño, Z., Londoño, M. C., Llop, 
E., Martinez, J., et al. (2017). Effects of all-oral anti-viral therapy 
on HVPG and systemic hemodynamics in patients with hepatitis C 
virus-associated cirrhosis. Gastroenterology, 153(5), 1273–1283.
e1.

	39.	 D’Ambrosio, R., Aghemo, A., Rumi, M. G., Ronchi, G., Donato, 
M. F., Paradis, V., et al. (2012). A morphometric and immunohis-
tochemical study to assess the benefit of a sustained virological 
response in hepatitis C virus patients with cirrhosis. Hepatology, 
56(2), 532–543.

	40.	 Badia, X., Monserrat, S., Roset, M., & Herdman, M. (1999). Fea-
sibility, validity and test-retest reliability of scaling methods for 
health states: the visual analogue scale and the time trade-off. 
Quality of Life Research, 8(4), 303–310.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://www.mscbs.gob.es/estadEstudios/estadisticas/encuestaNacional/home.htm
https://www.mscbs.gob.es/estadEstudios/estadisticas/encuestaNacional/home.htm
https://www.mscbs.gob.es/estadEstudios/estadisticas/encuestaNacional/home.htm
https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/valuation-standard-value-sets/crosswalk-index-value-calculator/
https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/valuation-standard-value-sets/crosswalk-index-value-calculator/
https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/valuation-standard-value-sets/crosswalk-index-value-calculator/
https://www.OpenEpi.com
https://www.msssi.gob.es/ciudadanos/enfLesiones/enfTransmisibles/hepatitisC/PlanEstrategicoHEPATITISC/home.htm
https://www.msssi.gob.es/ciudadanos/enfLesiones/enfTransmisibles/hepatitisC/PlanEstrategicoHEPATITISC/home.htm
https://www.msssi.gob.es/ciudadanos/enfLesiones/enfTransmisibles/hepatitisC/PlanEstrategicoHEPATITISC/home.htm
https://doi.org/10.1007/s11136-018-1992-3
https://doi.org/10.1007/s11136-018-1992-3

	Health-related quality of life in hepatitis C patients who achieve sustained virological response to direct-acting antivirals: a comparison with the general population
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study population and procedures
	Measures
	Statistical analyses

	Results
	Characteristics of patients
	Baseline health-related quality of life compared to the general population
	Health-related quality of life after SVR compared to the general population

	Discussion
	Conclusions
	Acknowledgements 
	References


