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Abstract

Background: The World Health Organization has called for global and regional assessments of the burden of hepatitis C
(HCV) along with country-specific patient profiles to better inform healthcare policy. The present investigated the
characteristics and burden of patients reporting a diagnosis of HCV infection in the US, France, Germany, Italy, Spain, the UK,
urban China, and Japan using a consistent methodology of patient-reported surveys.

Methods: The 2010 5EU (N=57,805), 2009 US (N =75,000), 2008/2009 Japan (N=37,683), and 2009/2010 urban China
(N=33,261) waves of the National Health and Wellness Survey were used as the data source. Within each country, patients
with a self-reported diagnosis of HCV were compared with those who did not report a diagnosis of HCV on
sociodemographics, health behaviors, comorbidities, and health outcomes (e.g., Short Form-12v2). The effect of HCV was
examined using regression analysis applying sampling weights.

Results: The prevalence of HCV ranged from 0.26% (China) to 1.42% (ltaly). Patients in Japan and lItaly (61.60 and 61.02
years, respectively) were the oldest, while patients in the US were the most likely to be obese (39.31%) and have
concomitant anxiety (38.43%) and depression (46.05%) compared with other countries. Pooling countries and adjusting for
sociodemographics, health behaviors, and comorbidities, HCV was associated with significantly lower physical component
summary scores (b=—2.51) and health utilities (b = —0.04) and greater overall work impairment (b =8.79), physician visits
(b=2.91), and emergency department visits (b =0.30) (all p<.05). The effects on health status were strongest in the US and
UK while the effects on healthcare resource use were strongest in Japan.

Conclusions: HCV was associated with a significant humanistic and economic burden. These results suggest that the
manifestation of the HCV burden, and the profile of the patients themselves, varied dramatically by country. Successful
disease management should be cognizant of region-specific unmet needs.
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Introduction Recent systematic reviews and meta-analyses have documented
the detrimental effect that chronic HCV infection has on the
health status of patients across a number of countries [4-6]. In the
US, DiBonaventura et al (2010) reported moderately-sized effects
between patients with HCV and matched controls with respect to

Approximately 85% of patients who are infected with the
hepatitis C virus (HCV) develop chronic HCV infection [1].
Although often initially asymptomatic, patients with chronic HCV
infection are at a significantly higher risk for cirrhosis, hepatocel-

‘ Y o physical component summary scores of the Short Form-12, an
lular carcinoma (HCC), and liver transplantation in later years [2].

instrument used to assess health status/health-related quality of life

Indeed, HCV infection is the most common reason for liver (39.57 vs. 42.66, respectively) [7]. Although fewer in number,
transplantation and accounts for over 33% of HCC cases in the

United States (US) [3].

studies outside the US have drawn similar conclusions. In some
studies, such as those conducted in Germany, Italy, and Japan,
health status scores from patients with HCV have been compared
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with population norms, highlighting the burden associated with
infection [8-10]. Hauser et al (2004), for example, showed that
patients with chronic HCV in Germany reported mean physical
and mental summary scores (from the Short Form-36, a longer
form of the Short Form-12 described above) of 40.94 and 43.21,
respectively, both lower than the population mean of 50 [8]. In
other studies, such as those in Spain, the United Kingdom (UK),
and China, health status scores were compared between patients
with HCV and non-HCV controls, also providing support for the
deleterious effect HCV can have on mental and physical
functioning [11-13].

HCV infection has also been found to be associated with
increased healthcare resource utilization though, as with health
status, this has been predominantly supported by US-focused
studies [7,14]. One study found that patients with HCV infection
reported 34% more emergency room (ER) visits, and 30% more
physician visits in the prior six months [7]. Similarly, using patient-
reported surveys in both Japan and Europe, patients who reported
a diagnosis of HCV reported a significantly higher number of ER
visits, hospitalizations, and physician visits, compared with
propensity-score matched cohorts [15-16].

Indirect costs have also been found to be significantly higher
among patients with HCV. Analyzing data from an employer
database, Su et al (2010) found those infected with HCV reported
significantly higher rates of absenteeism (i.e., health-related work
absences) and short- and long-term disability [17]. A study using
data from the US National Health and Wellness Survey found
significantly less labor force participation overall among patients
with and HCV and, among those in the labor force, higher rates of
both absenteeism and presenteeism (i.e., health-related decreases
in work productivity while at work) compared with a matched
control group [18]. Similarly, Liu et al (2012) also found that
absenteeism and overall work impairment were higher among
patients in Japan relative to matched controls [15].

Although many of the above studies have highlighted the
burden of HCV across a range of outcomes, these studies are often
limited to the US. Even in cases where studies in different
countries included the same outcome (e.g., health status), cross-
country comparisons are difficult to make. Differences observed
between studies in different countries may be a reflection of the
specific needs of those patients based on their unique character-
istics and healthcare systems. On the other hand, differences
observed between studies in different countries may merely be the
result of methodological differences in data collection.

The varied methods used in current studies to estimate the
burden of HCV infection in different countries indicates the
value for a more standardized multicountry assessment of
patients with HCV. Indeed, the World Health Organization has
called for global and regional assessments of the burden of
HCV along with additional country-specific profiles of patients
to better inform policy and action [19]. Currently, many
countries are ill-equipped for HCV surveillance and are in a
poor position to make policy decisions based on adequate data
[19]. As a result, the aim of the present study was to investigate
the patient characteristics and burden of patients reporting a
diagnosis of HCV infection in the US, France, Germany, Italy,
Spain, the UK, urban China, and Japan using a consistent
methodology of population-based, patient-reported surveys.
Because each country is unique with respect to its epidemio-
logical history of HCV, using a standardized methodology can
help to identify differences in the patient experience across
countries to inform proper disease management.
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Methods

Data Source: National Health and Wellness Survey

The current study used data from the 2010 5EU (N =57,805),
2009 US (N =75,000), 2008/2009 Japan (N = 37,683), and 2009/
2010 urban China (N =33,261) waves of the National Health and
Wellness Survey (NHWS). Prior publications have outlined the
methodology for each of the countries [7,15-16,20]. Briefly, the
NHWS is an annual cross-sectional population-based health
survey of adults (18 years and older) fielded in each of the
countries mentioned above. In most cases, respondents were
recruited from a large Internet panel, with the survey being
completed online. In places with poor internet penetration (parts
of Italy, Spain, and urban China), offline recruiting was also
conducted. Offline recruitment consisted of respondents being
recruited to a centralized facility to complete the survey
mstrument. In each country, potential respondents (online or
offline) were recruited to mimic the demographic distributions of
the adult population in that country based on available
government statistics provided by the International Database of
the United States Census [21]. More specifically, the proportions
by each age and sex stratum (e.g., 18-29 year old males) were
identified from these governmental statistics and then mirrored
during the recruitment of NHWS respondents.

Ethics Statement

All respondents provided informed consent electronically prior
to answering any survey questions. Because the survey was
administered entirely online, written consent was not possible. All
electronic forms of consent were saved and stored associated with
each respondent’s unique identifier. All respondents were only
known by a unique identifier. The survey and procedure was
approved by an Institutional Review Board (Essex Institutional
Review Board, Lebanon, NJ).

Measures

HCV diagnosis. Because the NHWS is patient-reported,
only awareness of an HCV diagnosis was assessed (as opposed to
an assessment of clinical records or HCV antibodies). NHWS
respondents are presented with a list of conditions that they had
ever been diagnosed with, one of which was HCV. Respondents
who reported ‘yes’ were included in the HCV group and all others
were included in the control group. Although acute versus chronic
infection was not assessed, the clear majority of patients would
have chronic HCV infection [1].

Demographics. Age, marital status (married/living with
partner or all else), annual household income (categorized as
below the country-specific median, above the country-specific
median, or decline to answer to allow for a consistent assessment
across countries), and employment status (currently employed or
not currently employed) were assessed for all respondents.

Health behaviors. The NHWS also captures additional
information on each respondent’s health characteristics including
their height and weight (the latter can be left unanswered). Height
and weight were then used to calculate body mass index (BMI) and
associated BMI categories: underweight, normal weight, over-
weight, obese, or decline to answer (the category reserved for those
who did not provide their weight). Smoking status (current smoker
versus non-smoker), alcohol use (at least one alcoholic drink per
month versus abstaining from alcohol), and exercise behavior (at
least one day in the past month of vigorous exercise versus no
exercise) were also assessed.

Comorbidities. Based on the list of conditions presented to
all respondents in the NHWS, the Charlson comorbidity index
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(CCI) score was then calculated to provide a measure of overall
comorbidity burden [22]. Each condition in the index is given an
assigned weight based on its relationship with future mortality and
the weights are then summed to create a total index score (the
higher the score the greater the comorbidity burden). As the CCI
does not include psychiatric conditions, reported diagnosis of
anxiety and depression were also included as additional comor-
bidities.

Health outcomes. Health status was measured using the
Short-Form 12 version 2 (SF-12v2), a twelve-item instrument
which has extensive evidence for its reliability and validity [23].
The twelve items of the SF-12v2 are used in a scoring algorithm to
produce both a mental (MCS) and physical component summary
(PCS). These scores have a population mean and standard
deviation of 50 and 10, respectively, and represent the level of
mental and physical health of each respondent (higher scores
represent better health). Similarly, the items of the SF-12v2 are
also used to create a health utility score, which were derived using
the SF-6D algorithm [23]. Common in economic valuations of
health, health utility scores vary from 0 (representing a health state
similar to death) to 1 (representing a health state of perfect health).
Work productivity was measured using the Work Productivity and
Activity Impairment questionnaire, which included measures of
absenteeism (defined here as the percentage of work time missed
due to health), presenteeism (defined here as the percentage of
health-related impairment experienced while at work), overall
work impairment (the total percentage of work time that was
missed due to either absenteeism or presenteeism), and activity
impairment (the percentage of impairment experienced during
daily activities) [24]. Self-reported healthcare resource utilization
included the number of provider visits, emergency room visits, and
hospitalizations in the past six months.

Statistical Analyses

Within each country, comparisons between those with and
without a diagnosis of HCV were made with chi-square tests and
independent-samples t-tests for demographic and health charac-
teristic variables. These analyses applied country-specific sampling
weights to project to the population. For ease of presentation, only
the weighted percentages and weighted means for those with HCV
in each country are reported. Although the percentages and means
which significantly differ between those with and without an HCV
diagnosis are noted, the values for the non-HCV group are not
shown. They are available upon request from the authors.

Pooling all countries together, the effect of an HCV diagnosis on
health outcomes was tested using linear regression, applying
sampling weights to project to the country-level population. All
models controlled for country, age, gender, marital status, annual
household income, BMI, alcohol use, smoking status, and the CCIL.
These covariates were selected as they have been found to be
significant predictor of outcomes in other HCV studies [7,15—
16,18]. Country-specific models were also conducted using the
same modeling framework and covariates (excluding country).
Adjusted means are reported. These were calculated by setting the
covariates at mean level across all countries.

Results

The projected prevalence of an HCV diagnosis across each
country is as follows: United States (1.08%), France (0.59%),
Germany (0.44%), the UK (0.35%), Italy (1.42%), Spain (0.82%),
China (0.26%), and Japan (0.75%).

Substantial variability was also observed across the countries
with respect to the characteristics of respondents with an HCV
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diagnosis (see Table 1). Although more than half of respondents
who reported a diagnosis of HCV were male in each country
(Italy: 54.76% male to Spain: 67.39% male), the pattern was
reversed in Irance, where only 36.03% of respondents who
reported a diagnosis were male. Between 48.93% and 64.26% of
respondents reporting a diagnosis of HCV reported household
incomes below the respective country median (except for urban
China where 23.82% reported incomes below the median).
Several differences were observed with respect to age, highlighting
the differences in the historical epidemiology. Respondents in Italy
(Mean =61.02) and Japan (Mean=61.60) were the oldest while
those in urban China were the youngest (Mean=39.11). The
mean age of respondents in the remaining countries varied
between 45.98 years (Spain) and 56.13 years (France). These
differences across countries are slightly less extreme when taking
into account the ages of the respondents who did not report a
diagnosis of HCV within each country. For example, Italy and
Japan have the oldest overall adult populations and urban China
with the youngest.

Despite the clear elevated risk for liver-related sequelae, the
majority of respondents reporting a diagnosis of HCV continued
to regularly drink alcohol, particularly in Germany (79.87%), the
UK (80.46%), and urban China (81.40%). In most countries, rates
of alcohol use were no different than respondents without HCV.
The exceptions to this were the US and Japan, where respondents
with HCV had significantly lower rates than the non-HCV
respondents, and urban China, where respondents with HCV had
significantly higher rates than non-HCV respondents.

Large differences were observed with respect to overall
comorbidity burden. All respondents with HCV reported a
significantly greater comorbidity burden than their non-HCV
counterparts. Respondents in the UK and Japan reported the
greatest burden (Mean CCI=2.56 and 1.97, respectively) which is
even more extreme when viewed in relation to their non-HCV
counterparts in those countries (Mean CCI=0.27 and 0.32,
respectively). Although in most countries respondents with HCV
reported a CCI score approximately 3 times greater than non-
HCYV controls, respondents with HCV in Italy and Japan reported
CCI scores approximately 9 and 6 times higher. On an absolute
level, respondents with HCV in urban China reported a modest
burden (Mean CCI=1.11), though this value was nearly 5 times
greater than non-HCV respondents in urban China.

With the exception of Italy and Japan, levels of anxiety and
depression were significantly higher among respondents with
HCV compared with respondents without HCV in each country.
In most cases, these conditions were approximately two to three
times as frequent among respondents with HCV though depres-
sion was approximately four times more likely in France (24.05%
vs. 7.87%) and Germany (39.46% vs. 9.23%) and anxiety was
approximately four times more likely in urban China (17.65% vs.
3.57%), In absolute terms, levels of diagnosed anxiety and
depression were highest in the US (38.43% and 46.05%,
respectively). Most European countries were generally similar in
the prevalence of these comorbidities (anxiety: 23.66% to 36.16%;
depression: 24.05% to 39.46%) with the exception of an extremely
low prevalence of depression in Italy (7.40%). The prevalence of
anxiety and depression were low in both urban China (17.65%
and 5.91%, respectively) and Japan (4.17% and 6.12%, respec-
tively).

Pooling the data from the different countries and controlling for
the selected list of confounding variables, respondents reporting a
diagnosis of HCV reported significantly lower levels of health
status summary scores (MCS: —1.87; PCS: —2.51; health utilities:
—0.035; all p<.05) compared with those without. Similar effects
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were observed with health status domain scores, with slightly
stronger effects observed in some physical domains (e.g., bodily
pain: b= —28.08; physical functioning: b = —6.64) as opposed to
psychological ones (e.g., mental health: b = —3.96; emotional role
limitations: b= —5.04). Among those employed, significantly
greater levels of absenteeism (b =3.74), presenteeism (b =7.43),
and overall work impairment (b =8.79) were observed for those
reporting a diagnosis of HCV compared with those without (all
p<<.03). Similarly, across all respondents, increased levels of
impairment in daily activities (b =7.48), more physician visits
(b =2.91) and emergency room visits (b = 0.30) were also observed
for those reporting an HCV diagnosis compared with those
without. Although a trend was observed for an increased number
of hospitalizations (b = 0.28, p =.14), this effect was not significant.

The survey data were analyzed for each country separately and
the health status burden of HCV across countries compared (see
Figure 1; pooled estimates are also provided in each figure). The
presence of an HCV diagnosis had the greatest effect on MCS in
the US (b= —3.11; Adjusted means =44.65 vs. 47.75), Germany
(b=—3.29; Adjusted means=43.16 vs. 46.45), and the UK
(b=—2.61; Adjusted means=43.49 vs. 46.10). Effects on MCS
were minimal and non-significant in France, Italy, Spain, China,
and Japan. Effects on PCS were strongest in the US (b= —3.32;
Adjusted means =45.18 VS. 48.50), France (b = —2.49; Adjusted
means =46.73 vs. 49.22), and Germany (b= —2.87; Adjusted
means = 44.97 vs. 47.85). Although not significant due to reduced
power, trends for lower PCS were observed in Italy, Spain, China,
and Japan. A trend for higher PCS among respondents with HCV
was observed in the UK, but was not significant.

Among those employed, the effects of HCV diagnosis on
absenteeism were strongest in the US (b =4.99) and urban China
(b=4.35) and generally minimal (<3% more than non-HCV
controls) elsewhere. Although the effect in France was large
(b=9.70), this value was not significant. The effects of HCV on
presenteeism were highest in Spain (b=18.74) and the US

Multicountry Burden of HCV

(b =9.08). Combining absenteeism and presenteeism effects (i.e.,
overall work impairment), only the differences in the US were
significant (Adjusted means = 28.60% vs. 17.54%), however, for all
countries other than Japan, respondents with HCV reported 20%
more work impairment (see Figure 2). Among all, not just those
employed, the effects of HCV diagnosis on activity limitations
were strongest in the US (b=11.78), Germany (b=7.86), and
urban China (b=28.36). Minimal effects on work or activity
impairment were observed in Japan.

Despite the differences in healthcare systems, the effect of HCV
diagnosis on the number of physician visits was consistent across
the US, France, Italy, the UK, and urban China (b’s=1.71 to
2.58). These effects were much larger in Germany (b =5.05) and
Japan (b=5.18) and minimal in Spain (b =0.21). Incremental ER
visits and hospitalizations among those reporting an HCV
diagnosis were observed in the US (b =0.28 and 0.12, respectively)
and urban China (b=0.44, 0.39) (see Figure 3). Although
sizeable effects were observed in Japan, these differences were not
significant.

Discussion

Prior research across a number of geographies has suggested a
significant burden among those with HCV with respect to health
status, work and activity-related impairments, and healthcare
resource utilization. However, no study to date has examined these
across countries using a standardized methodology.
Through this approach, comparisons can be made to better
understand differences in the characteristics of respondents
diagnosed with HCV along with their unmet needs. As many
countries lack sufficient ability to monitor HCV trends, such
research will be valuable to inform policy-level decisions. The
World Health Organization has specifically stated that the lack of
current data on HCV epidemiology and burden of disease poses a

issues
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Figure 1. Adjusted mean levels of health status summary scores by HCV diagnosis within each country. Source: National Health and

Wellness Survey.
doi:10.1371/journal.pone.0086070.g001
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Figure 2. Adjusted mean levels of work productivity and activity impairment by HCV diagnosis within each country. Source: National
Health and Wellness Survey.
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Figure 3. Adjusted mean levels of emergency room visits and hospitalizations by HCV diagnosis within each country. Source: National
Health and Wellness Survey.
doi:10.1371/journal.pone.0086070.g003
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significant hurdle to healthcare policy-makers and decision-makers
[19]. The objective of this study was to help address this gap.

Although providing estimates of the prevalence of HCV was not
the sole objective of this study (given its reliance on a patient-
reported data source), we did find general consistency with the
literature when factoring in diagnosis rate, which is the most
relevant comparison [25-26]. Our prevalence estimates were
slightly higher than the literature for European countries and the
United States (possibly due to increased awareness over time or
merely sampling error), yet were relationally consistent. For
example, within Europe, both Italy and Spain reported the highest
rates of HCV which was also found in Cornberg et al (2011) [25].
Fewer studies have examined the prevalence of HCV (factoring in
diagnosis rate) in Japan and China making comparisons with our
data difficult. Nevertheless, as would be expected, our prevalence
figures for reporting an HCV diagnosis is lower than the anti-
HCV prevalence in these countries, the latter of which would
include those who have not been diagnosed [27].

Naturally, actual population levels of infection are underesti-
mated with a patient-reported approach (as used in our study) as
most patients are unaware that they are infected [26-28]. Yet, this
patient perspective does provide value by helping to document the
gap in awareness of HCV infection. This level of underestimation
is likely different across countries. Although more research would
be necessary to test this hypothesis, it is possible that developing
countries (even within urban areas) may be more likely to have a
gap between actual disease prevalence and awareness of infection
due to reduced healthcare access. This was supported by the fact
that patients with HCV in urban China were young, nearly all
employed, and affluent which suggests that patients with greater
healthcare access in urban China are more likely to be aware of
their infection.

Examining the gap between the prevalence of infection and
prevalence of awareness can also help to inform public health
policy. For example, although most respondents in each country
were male, this was not the case in France. Prior research has
suggested that the anti-HCV prevalence is higher among women
in France, particularly among those middle aged [28]. Neverthe-
less, our study had an even more skewed distribution. Because we
focused on those who are aware of their diagnosis, it is possible
that women in France are disproportionately more likely than
women in other countries to receive/be aware of a diagnosis or
men in France are disproportionately less likely than men in other
countries to receive/be aware of a diagnosis. Comparing and
contrasting HCV prevalence data from sera and patient self-report
can inform where the greatest gaps in HCV awareness may lie,
which can identify geographies or subgroups most in the need of
patient education.

The age pattern also varied as would be expected given the
epidemiological history of HCV. As discussed elsewhere, contam-
mated needles in the 1930s led to large surge in HCV infection in
Japan, resulting in an older respondent population [25]. For a
period in Italy before the 1970s, many medical treatments were
injected (with needles shared), which also led to a surge in HCV
infection and resulting in an older respondent population [26].
The younger HCV population in urban China, along with the low
estimated prevalence and high income among respondents,
suggests a significant undiagnosed population. It is likely that only
those with sufficient healthcare access are being diagnosed.

The comorbidity profile also varied substantially. Given the
older age of respondents in Japan, it is not surprising that a high
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comorbidity burden was also present. Similarly, given the young
age of respondents in urban China, it is not surprising that a low
burden was observed. However, age and comorbidity burden did
not strictly covary. The relatively young respondents of the UK
were the most burdened with comorbidities, which can signifi-
cantly complicate disease management. Interestingly, the older
respondents of France, Germany and Italy had fewer additional
medical complications. Cultural factors likely led to an underre-
porting of anxiety and depression in both urban China and Japan.
Nevertheless, our results suggest that these psychiatric comorbid-
ities may be relevant during the management of disease,
particularly in the US but also in Western Europe.

With all countries pooled, for respondents reporting a diagnosis
of HCV, a significant burden was observed on health status, work
and activity impairments, and healthcare resource use. Although
low sample sizes were present in many countries, country-level
analyses did provide some preliminary insight into the different
manifestations of respondent burden. The health status burden
was strongest in the US, France, and Germany and more modest
in other parts of the world. Interestingly, although not significant,
respondents in the UK reported better health status after adjusting
for sociodemographics and comorbidities. It is possible that
because of the substantial comorbidity burden these patients
report (the highest of all countries) the marginal effect of HCV on
physical health is masked. The strongest effects on work
productivity loss were observed in the US, urban China, and in
Spain highlighting the increased importance of indirect costs in
these countries relative to others when quantifying the overall
burden of disease. Direct costs effects (as reported directly from the
patient) were the largest in the US, urban China, Germany, and

Japan.

Limitations

It should be emphasized that only respondents who were aware
of their diagnosis were included in the HCV group in the analyses.
Those infected and unaware would be included in the control
group. It is also likely that disenfranchised groups were underrep-
resented from the NHWS and the full extent of the burden of
HCYV may have been underestimated. It should also be noted that
all demographics, health characteristics, comorbidities, and health
outcomes were all provided by the respondent without any
objective confirmation of the responses.

Conclusions

Opverall, the patient characteristics and health outcomes of
patients diagnosed with HCV can vary significantly by geography,
highlighting the unique needs of these patients on a country and
regional level. This information is important to ensure proper
management is available to these patients. Despite the cross-
country differences, however, significant medical unmet needs still
exist for patients diagnosed with HCV in the US, Western Europe,
and Asia.

Author Contributions

Conceived and designed the experiments: MDD YY G. L’Italien BL G.
Liu IK JM. Analyzed the data: MDD. Wrote the paper: MDD YY G.
L’Ttalien BL G. Liu IK JM. Data interpretation: MDD YY G. L'Italien BL
G. Liu IK JM.

January 2014 | Volume 9 | Issue 1 | 86070



References

1.

2.

8.

Maheshwari A, Ray S, Thuluvath PJ (2008) Acute hepatitis C. Lancet 372: 321~
32.

Heintges T, Wands JR (1997) Hepatitis C virus: epidemiology and transmission.
Hepatology 269: 521-526.

Seeff LB, Hoofnagle JH (2002) National Institutes of Health consensus
development conference: management of hepatitis C. Hepatology 36: s1-s2.

. Groessl EJ, Weingart KR, Kaplan RM, Ho SB (2007) Health-related quality of

life in HCV-infected patients. Current Hepatitis Reports 6: 169-175.

Spiegel BM, Younossi ZM, Hays RD, Revicki D, Robbins S, et al (2005) Impact
of hepatitis C on health related quality of life: a systematic review and
quantitative assessment. Hepatology 41: 790-800.

Strauss E, Dias Teixeira MC (2006) Quality of life in hepatitis C. Liver Int 26:
755-65.

. DiBonaventura MD, Wagner JS, Yuan Y, L'Ttalien G, Langley P, et al (2010)

Humanistic and economic impacts of hepatitis C infection in the United States.
J Med Econ 13: 709-18.

Hiauser W, Zimmer C, Schiedermaier P, Grandt D (2004) Biopsychosocial
predictors of health-related quality of life in patients with chronic hepatitis C.
Psychosom Med 66: 954-8.

. Cillo U, Amodio P, Ronco C, Soni SS, Zanus G, et al (2011) Hepatitis C virus

adversely affects quality of life. Blood Purif 32: 144-9.

. Kimura T, Nakamura J (2004) Health-related quality of life in outpatients of a

psychosomatic medicine clinic: a pilot survey in Japan. Tokai J Exp Clin Med
29: 135-41.

. Cordoba J, Flavia M, Jacas C, Sauleda S, Esteban JI, et al (2003) Quality of life

and cognitive function in hepatitis C at different stages of liver disease. J Hepatol

39: 231-8.

. Foster GR, Goldin RD, Thomas HC (1998) Chronic hepatitis C virus infection

causes a significant reduction in quality of life in the absence of cirrhosis.
Hepatology 27: 209-12.

. Kang SC, Hwang SJ, Lee SH, Chang FY, Lee SD (2005) Health-related quality

of life and impact of antiviral treatment in Chinese patients with chronic
hepatitis C in Taiwan. World J Gastroenterol 11: 7494-8.

. Grant WC, Jhaveri RR, McHutchison JG, Schulman KA, Kauf TL (2005)

Trends in health care resource use for hepatitis C virus infection in the United
States. Hepatology 42: 1406-13.

. Liu GG, DiBonaventura M, Yuan Y, Wagner JS, L’Ttalien GJ, et al (2012) The

burden of illness for patients with viral hepatitis C: evidence from a national
survey in Japan. Value Health 15: S65-71.

PLOS ONE | www.plosone.org

22.

23.

26.

27.

28.

Multicountry Burden of HCV

. DiBonaventura MD, Yuan Y, Wagner JS, L'Italien G, Lescrauwaet B, et al

(2012) The burden of viral hepatitis C in Europe: a propensity analysis of patient
outcomes. Eur J Gastroenterol Hepatol 24: 869-77.

Su J, Brook RA, Kleinman NL, Corey-Lisle P (2010) The impact of hepatitis C
virus infection on work absence, productivity, and healthcare benefit costs.
Hepatology 52: 436-42.

. DiBonaventura M, Wagner JS, Yuan Y, L’Italien G, Langley P, et al (2011) The

impact of hepatitis C on labor force participation, absenteeism, presenteeism and
non-work activities. ] Med Econ 14: 253-61.

. World Health Organization website. Prevention and control of viral hepatitis

infection: Framework for global action. Available: http://www.who.int/csr/
discase/hepatitis/ GHP_framework.pdf. Accessed 2012 June 27.

. Langley PC, Mu R, Wu M, Dong P, Tang B (2011) The impact of rheumatoid

arthritis on the burden of disease in urban China. J Med Econ 14: 709-19.

. United States Census Bureau website. International data base: population

estimates and projection methodology. Available: http://www.census.gov/ipc/
www/idb/estandproj.php. Accessed 2011 June 22.

Charlson ME, Pompei P, Ales KL, MacKenzie CR (1987) A new method of
classifying prognostic comorbidity in longitudinal studies: development and
validation. J Chronic Dis 40: 373-83.

Ware JE, Kosinski M, Turner-Bowker DM, Gandek B (2002) How to Score
Version 2 of the SF-12® Health Survey (With a Supplement Documenting
Version 1). Lincoln, RI: QualityMetric Incorporated, 2002.

. Reilly MC, Zbrozek AS, Dukes EM (1993) The validity and reproducibility of a

work productivity and activity impairment instrument. Pharmacoeconomics 4:
353-65.

5. Cornberg M, Razavi HA, Alberti A, Bernasconi E, Buti M, et al (2011) A

systematic review of hepatitis C virus epidemiology in Europe, Canada and
Israel. Liver Int 31: 30-60.

Denniston MM, Klevens RM, McQuillan GM, Jiles RB (2012) Awareness of
infection, knowledge of hepatitis C, and medical follow-up among individuals
testing positive for hepatitis C: National Health and Nutrition Examination
Survey 2001-2008. Hepatology 55: 1652-61.

Li D, Long Y, Wang T, Xiao D, Zhang ], et al (2013) Epidemiology of hepatitis
C virus infection in highly endemic HBV areas in China. PLoS One 8: ¢54815.
Mefire C, Le Strat Y, Delarocque-Astagneau E, Dubois F, Antona D, et al
(2010) Prevalence of hepatitis B and hepatitis C virus infection in France in 2004:
social factors are important predictors after adjusting for known risk factors.

J Med Virol 82: 546-555.

January 2014 | Volume 9 | Issue 1 | 86070



