pISSN 2287-2728
VOLUME 28 NUMBER 2 APRIL 2022 elSSN 2387-285X

CLINICAL and MOLECULAR




pISSN 2287-2728
elSSN 2287-285X

Review

CLINICAL and MOLECULAR

HEPATOLOGY

https://doi.org/10.3350/cmh.2021.0193
Clinical and Molecular Hepatology 2022;28:164-173

Cost-effectiveness of chronic hepatitis C screening and

treatment

Hye Won Lee"***, Hankil Lee**, Beom Kyung Kim"**, Young Chang®, Jae Young Jang®, and Do Young Kim"**

'Department of Internal Medicine, Yonsei University College of Medicine, Seoul; “Institute of Gastroenterology, Yonsei University
College of Medicine, Seoul; *Yonsei Liver Center, Severance Hospital, Seoul; ACouege of Pharmacy, Ajou University, Suwon; 5Depart—
ment of Internal Medicine, Digestive Disease Center, Institute for Digestive Research, Soonchunhyang University College of Medicine,

Seoul, Korea

Hepatitis C virus (HCV) infection is the second most common cause of chronic liver disease in South Korea, with a
prevalence ranging from 0.6% to 0.8%, and HCV infection incidence increases with age. The anti-HCV antibody test,
which is cheaper than the HCV RNA assay, is widely used to screen for HCV infections; however, the underdiagnosis of
HCV is a major barrier to the elimination of HCV infections. Although several risk factors have been associated with HCV
infections, including intravenous drug use, blood transfusions, and hemodialysis, most patients with HCV infections
present with no identifiable risk factors. Universal screening for HCV in adults has been suggested to improve the
detection of HCV infections. We reviewed the cost-effectiveness of HCV screening and the methodologies used to
perform screening. Recent studies have suggested that universal HCV screening and treatment using direct-acting
antivirals represent cost-effective approaches to the prevention and treatment of HCV infection. However, the optimal
timing and frequency of HCV screening remain unclear, and further studies are necessary to determine the best
approaches for the elimination of HCV infections. (Clin Mol Hepatol 2022;28:164-173)
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NATURAL HISTORY OF HEPATITIS C VIRUS
(HCV) INFECTION

HCV infections represent a substantial global medical and eco-
nomic burdens, with an estimated 58 million people living with
chronic HCV infections in 2021 worldwide.' Although the intro-
duction of HCV screening among blood donors in 1992 has de-
creased the rate of HCV transmission in South Korea,? HCV re-

mains the second-most common cause of chronic liver diseases in
South Korea.> Although the epidemiological transition patterns
associated with HCV infection have varied in the past few de-
cades,” the prevalence of HCV infections in South Korea ranges
from 0.6% to 0.78%, and its incidence increases with age.S'8 The
Korea National Health and Nutrition Examination Survey reported
that the prevalence of anti-HCV antibodies among Koreans >10
years old was 0.66%, whereas among those >20 years old, the
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prevalence was 0.71% between 2012 and 2016.” In a nationwide
epidemiological study, 0.78% of participants tested positive for
anti-HCV antibodies after adjustment for age, sex, and area of
residence.” Additionally, 30.5-46.5% of the population with anti-
HCV antibodies had detectable HCV RNA.>* Risk factors for HCV
infections include older age, needle-stick injuries, dental proce-
dures, multiple sexual partners, blood transfusions before 1991,
and surgeries.'” A prospective multicenter cohort study found that
drug abuse, needle-stick injuries, blood transfusions before 1995,
tattoos, and age were independent risk factors for HCV infections."

HCV DISEASE BURDEN

HCV infections are often asymptomatic, but disease progression
over time can result in the development of complications, such as
ascites, variceal bleeding, and liver cancer. Symptoms typically
only appear during the advanced stages of hepatitis C, at which
point the disease-related damage is difficult to reverse, resulting
in considerable medical expenses.” Chronic hepatitis C (CHC) may
progress to cirrhosis over 20-30 years, and the annual incidences
of hepatocellular carcinoma (HCC) and hepatic decompensation
are 1-7% and 3—6%, respectively, among individuals with CHC.”
A study using data obtained from the Korean National Health In-
surance showed that the total costs (both direct and indirect) as-
sociated with hepatitis C in South Korea increased from USD
501.4 million in 2008 to USD 607.8 million in 2011. Data obtained
from the Korean National Health Insurance database for 181,768
CHC patients in 2013 revealed an all-cause healthcare cost asso-
ciated with CHC of USD 997 per patient per year."* By contrast, in
the USA, the economic burden of CHC exceeds USD 10 billion an-
nually,” and a study of 34,597 CHC patients older than 18 years
reported an all-cause healthcare cost of USD 19,665 per patient
per year from 2002 to 2013."° Another study conducted in the
USA reported a mean lifetime cost for CHC of approximately USD
64,490." Differences in healthcare systems and national econo-
mies between countries contribute to these cost disparities.
Healthcare costs were also found to increase markedly with in-
creasing liver disease severity, and in 2013, the annual per-patient
costs were USD 895 for CHC; USD 1,873 for cirrhosis; USD 6,495
for HCC; and USD 67,359 for the first year following liver trans-
plantion.” Another study reported an increase in the mean health
care cost per month with disease progression from CHC (USD
77+80) to compensate cirrhosis (CC; USD 98+94), decompensat-
ed cirrhosis (DC; USD 512+1,115), or HCC (USD 504+717).”
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HCV ELIMINATION

Before the introduction of direct-acting antivirals (DAAs) in the
mid-2010s, HCV infections were treated using pegylated interfer-
on (IFN) and ribavirin, which were often associated with adverse
events, low response rates, and long treatment durations. DAAs
enabled physicians to treat patients with HCV infection refractory
to IFN/ribavirin therapy. Due to an increased sustained virologic
response (SVR), fewer adverse events, and short treatment dura-
tions, international guidelines recommend the use of DAA therapy
in patients with HCV viremia over other treatment options. The
World Health Organization (WHQ) previously proposed the elimi-
nation of hepatitis B and C viral infections by 2030 which would
require reducing the numbers of new infections and mortality by
90% and 65%, respectively. To achieve this goal, many countries,
including the USA, Japan, Australia, and Taiwan, have attempted
to devise political and administrative strategies to promote HCV
elimination. However, barriers to HCV elimination remain. Be-
cause HCV-infected patients are generally asymptomatic until
progression to advanced cirrhosis or HCC, many patients are un-
aware of their disease status. According to a telephone survey in
South Korea, only 9.1% (91/1,003) of participants reported receiv-
ing an HCV test.”” The most common reasons reported for HCV
testing included routine check-ups, physician’s recommendations,
and elevated liver enzymes. In this survey, 75.1% of the respon-
dents agreed that an anti-HCV antibody test should be included
in the National Health Examination. Lack of awareness regarding
HCV infections among healthcare workers may also contribute to
delayed diagnosis and treatment. The active screening of asymp-
tomatic individuals is necessary because untreated patients can
potentially spread HCV.

SCREENING FOR HCV INFECTION

The anti-HCV antibody test has limited application in diagnosis
of HCV infections, but can serve as a useful screening test due to
high sensitivity and specificity (> 99%)." Universal HCV screening
has not been included in the Korean National Health Program due
to the low prevalence of HCV infections in South Korea and the
lack of validation regarding the cost-effectiveness of universal
HCV screening in South Korea. However, global attitudes toward
HCV screening are changing, and both the WHO and the USA
Centers for Disease Control and Prevention (CDC) recommend the
performance of HCV screening regardless of HCV infection preva-
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lence. The CDC recommends HCV screening at least once per life-
time in all adults, except in locations where the prevalence of
HCV infection is <0.1%.”

The methodology and modeling used in various studies to as-
sess the cost-effectiveness of HCV screening in South Korea are
described below.

INTERPRETATION OF COST-EFFECTIVENESS
STUDIES

Cost-effectiveness analysis (CEA) compares the economic feasi-
bility of an intervention with that of a comparator (or an alterna-
tive) and is typically used interchangeably with economic evalua-
tion (EE). Unlike the cost of illness or outcomes research, CEA is
able to assess the costs associated with both inputs and out-
comes simultaneously (Fig. 1), and the results are reported as the
incremental cost-effectiveness ratio (ICER).?? ICER is derived as
follows:

Costsl— Costsc
comesI—OutcomesC

Incremental cost-effectiveness ratio (ICER) = out

(I: intervention; C: comparator)
where Costs, and Outcomes, are associated with the interven-
tion and Costs. and Outcomes, are associated with the compara-
tor.

Types of EE

Four types of EE have been established, distinguished by the
outcome measurement methods: cost-minimization analysis
(CMA), cost-benefit analysis (CBA), CEA, and cost-utility analysis
(CUA).”> CMA can be performed when the outcome is equivalent
between two alternatives, with the alternative with the lower in-
put cost regarded as being more economical. CBA can be used for

Outcomes,
Outcomes,

Figure 1. The concept of cost-effectiveness analysis. Cost-effectiveness
analyses simultaneously assess both costs and outcomes of an interven-
tion and a comparator. Subscripted | refers to the intervention variables,
whereas subscripted C refers to the comparator variables. Reused from
Drummond et al.””

\J

Intervention

\/

Comparator
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outcomes are expressed in monetary units. Although CBA can be
used. CBA has been criticized due to the ethical and methodologi-
cal issues associated with converting health outcomes into mone-
tary values, this type of analysis can be useful for assessing the
performance of large-scale health care programs.” In CEA, the
outcomes are estimated using natural units. For example, when
assessing the outcomes of CHC treatments, the number of HCC
cases averted or life-years gained (LYG) can be used to perform
CEA. Thus, CEA is preferred by clinicians because the results of
CEA are readily comprehensible for application to clinical prac-
tice.” Numerous government health care agencies recommend
performing CUA, which measures outcomes in quality-adjusted
life-years (QALYs), a combination of quantity of life (i.e., LYG) and
quality of life (QoL, for which death and perfect health are repre-
sented by values of 0 and 1, respectively).25 For example, if one
patient lives for 1 year with perfect health (quantity of life x QoL
=1 x 1), but another patient lives for 2 years with a value of 0.5
for QoL (2 x 0.5), the result is 1 QALY for both cases. Because
outcomes are represented by a single measure (i.e., QALY), CUA
can be used to compared different types of interventions (i.e.,
treatments for CHC vs. anticancer agents). Therefore, government
agencies recommend the performance of CUA to determine opti-
mal treatment strategies.

Principles of CEA and study perspectives

The performance of CEA requires data regarding the compara-
tive effectiveness, costs, and utility weights for an intervention
and a comparator. Meta-analysis and systematic review provide
the highest level of evidence for the comparative effectiveness of
two alternatives. Costs are commonly estimated from real-world
data, such as electronic medical records or insurance claims. How-
ever, cost estimates vary depending on the perspective of the es-
timators, as payers, the health care system, and overall society
are likely to evaluate different variables. For example, from the
payer's perspective, costs related to productivity are not relevant,
whereas these indirect costs should be included in cost estimates
performed from a societal perspective. Utility values are measured
directly among cohorts of patients or the general public using val-
idated QoL assessment tools (e.g., EQ-5D or SF-36) or extracted
from previous studies.

Decision-analytic modeling

Most CEA studies use decision-analytic models, which are con-
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structed to reflect relevant evidence, link intermediate and final
endpoints, extrapolate long-term outcomes, and aid decision-
making in real-world settings.”* Decision trees and Markov mod-
els are two commonly used model types. The decision tree model
is commonly employed to evaluate a discrete event within a short
period, whereas the Markov model is used to evaluate long-term
or chronic illnesses that persist until death. These models consider
several health states and should be simple while simultaneously
reflecting the natural history of the disease.” Assume that the
Markov model shown in Supplementary Figure 1 was constructed
to perform a CEA or two CHC treatment alternatives (a new medi-
cine, | vs. an existing medicine, C). The hypothetical model in-
cludes seven health states, each represented as bubbles: CHC,
SVR, CC, DC, HCC, liver transplantation, and death. The CEA was
performed by constructing a hypothetical cohort of 1,000 patients
that entered the CHC state. Based on this model, when the cycle
length is set to 1 year, 70% (transition probability: 0.7) of the
starting cohort will progress to SVR, 7% will transition to CC, and
3% will transition to HCC after 1 year using the new medicine.
With repeated analyses, the distribution of the cohort changes
according to the transition probability. After cycle 1,200 patients
remain in the CHC state (1,000 x 0.2), whereas after cycle 2, only
40 patients (200 x 0.2) remain in the CHC state (Supplementary
Fig. 1). This process can be repeated for all health states via tran-
sition probabilities until the end of the time horizon (analysis peri-
od), after which the costs and outcomes are calculated according
to the distribution of the cohort associated with each health state.

ICER

ICER is calculated from CEA or CUA and is defined as the differ-
ence in costs divided by the difference in outcomes between two
alternatives. ICER indicates the costs required to gain an addition-
al outcome (number of cases averted or QALY), when using the
intervention compared with the comparator. Although the accept-
ability of the additional cost depends on the individual standards,
1 x gross domestic product (GDP) is generally considered to be
the threshold of willingness to pay (WTP) for 1 QALY.

IS HCV SCREENING COST-EFFECTIVE IN SOUTH
KOREA?

According to prior studies performed in South Korea, the per-
formance of one-time HCV screening and treatment is highly cost-
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effective, and significantly reducing the morbidity and mortality
rates associated with hepatitis C.”"*® Table 1 summarizes the cur-
rent research examining the cost-effectiveness of CHC screening
and treatment in Korea.

Kim et al.”’ investigated the cost-effectiveness of a one-time
HCV screening and treatment program among individuals 40-70
years of age using a Markov model in conjunction with a screen-
ing and treatment decision tree model. Patients were divided into
cohorts according to age: 40—49, 50-59, and 60-69 years, and
the prevalence of infection was estimated to be 0.60%, 0.80%,
and 1.53%, respectively, for each age group. An estimated 71.7%
of individuals were screened, and 39.4% of patients were treated
with DAA over 5 years. Screening resulted in the detection of
43,635 new cases across all cohorts. The model predicted that
17,193 patients would require DAA treatments after screening
(40-49 years: 31.0%, 50-59 years: 30.5%, and 60—69 years:
38.4%). For screening, the HCV antibody test cost USD 3.49; the
HCV quantitative RNA test cost USD 147.33; and the ultrasound
cost USD 61.43. The estimated medical costs for the treatment of
different disease stages were USD 972.73 for CHC; USD 1,238.02
for CC; USD 6,468.01 for DC; and USD 6,366.94 for HCC. Predict-
ed ICER values ranged from USD 5,714 to USD 8,889 per QALY
gained for all patients. Screening and treatment were expected to
be highly cost-effective across all patients aged 40—-69 years,
based upon a WTP threshold of USD 27,512. Incremental costs as-
sociated with screening and treatment ranged from USD 156.47
to USD 181.85 million. An important finding of this study was that
anti-HCV antibody testing was the most cost-effective for individ-
uals aged 40—49 years, which is likely due to reduced disease
progression associated with the early diagnosis and treatment of
HCV in younger individuals, resulting in lower overall lifetime
Costs.

Kim et al.”®

also investigated the cost-effectiveness of screening
and DAA treatment among individuals aged 40—65 years. The
prevalence of HCV infections was estimated to be 0.38-0.53%
among individuals aged 40-49 years, 0.63—0.91% among indi-
viduals aged 50-59 years, and 0.80—1.32% among individuals
aged 60—69 years. The cost for the HCV antibody test was USD
3.40, whereas the HCV quantitative RNA test cost USD 81.50.
The annual healthcare costs were estimated at USD 744.40 for
CHC; USD 947.80 for CC; USD 6,113.40 for DC; and USD 6,017.60
for HCC. Screening an estimated 14,103,806 South Koreans iden-
tified 82,394 individuals with anti-HCV positivity, among which
38,313 presented with HCV RNA positivity, and 31,608 were di-
agnosed with CHC. Finally, 20,134 individuals were treated with
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DAA over 3 years. Screening and treatment increased QALYs by
0.0015 at the cost of USD 11.27 (ICER: USD 7,435 per QALY
gained). The probability that this screening strategy would be
cost-effective was assessed as 98.8% at a WTP of USD 27,205,
and this strategy was predicted to prevent 32 HCV-related deaths,
19 cases of HCC, and 15 cases of DC per 100,000 screened indi-
viduals. The assessment of low ICER values, despite the low prev-
alence of HCV in South Korea, indicates that the cost of HCV
screening and treatment is very low. Therefore, a one-time HCV
screening and DAA treatment program is likely to be highly cost-
effective for reducing HCV-related morbidity and mortality. How-
ever, non-medical costs (e.g., lost working days) that may further
increase the cost-effectiveness of screening strategies were not
investigated.

Two studies have previously investigated whether a “screen all”
strategy would be cost-effective compared with no screening;
however, these studies did not include new DAA regimens, such
as ledipasvir/sofosbuvir (LDV/SOF) for genotype (GT) 2 patients,
which has been a reimbursed treatment in South Korea starting in
June 2019. To reflect changes in treatment, Kim et al’ investigat-
ed the cost-effectiveness of increased screening with subsequent
DAA treatment for all CHC patients >40 years (screening and
DAA treatments were offered again at 65 years if the participant
initially refused screening prior to 65 years compared with the
current practice of screening only high-risk patients). The preva-
lence of HCV infections was estimated at 0.38% among individu-
als aged 40—-49 years, 0.63% among individuals aged 50-59
years, 1.08% among individuals aged 60—69 years, and 1.64%
among individuals aged >70 years. The HCV antibody test cost
USD 3.14; the HCV quantitative RNA test cost USD 31.70; and ul-
trasound exams cost USD 125.13. The annual costs for DC were
estimated at USD 6,161.70, whereas HCC was estimated at USD
6,065.40. The standard high-risk screening strategy led to the
screening of 2,546,832 patients, resulting in the identification of
6,539 HCV RNA positive patients and the DAA treatment of 4,165
patients. A screen-all-individuals-once scenario led to the screen-
ing of 15,818,833 patients, resulting in the identification of
40,614 HCV RNA-positive patients and the DAA treatment of
25,871 patients. A screen-all-individuals-twice scenario led to the
screening of 4,429,273 additional patients after the age of 65
years. Using a Markov disease progression model, the screen-all-
individuals-twice scenario led to the lowest rates of advanced liver
disease compared with the screen-all-individuals-once and high-
risk-only screening approaches. A screen-all-individuals-once
strategy increased QALYs by 49,612 compared with the high-risk-
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only screening strategy, whereas a screen-all-individuals-twice
strategy increased QALYs by an additional 5,075. Using the same
LDV/SOF treatment for GT1 and 2, the ICER values for the screen-
all-individuals-once and screen-all-individuals-twice strategies
were USD 4,535.96 and USD 4,636.33, respectively, compared
with the high-risk-only screening strategy. When screen-all-indi-
viduals-twice was compared with screen-all-individuals-once, the
ICER value for the screen-all-individuals-twice strategy was USD
3,558.18. Thus, the authors of this study concluded that screening
all individuals twice, followed by treatment as necessary, would
be more cost-effective than the current high-risk-only screening
approach.

Another study demonstrated the necessity of increased National
Health Insurance coverage for hepatitis C screening and DAA
treatment.” The estimated prevalence rate of hepatitis C antibody
in South Korea is 0.7%, and the costs for the HCV antibody and
HCV quantitative RNA tests were reported to be USD 20 and USD
150, respectively. Estimated annual treatment costs were USD
10,000 for CHC; USD 2,064 for CC; USD 6,146 for DC; and USD
8,000 for HCC. This study estimated that in 2016, approximately
46% of South Koreans with chronic HCV infections and 16% with
HCV antibodies received DAA treatment. This study used a com-
partmental age-sex structured model of HCV progression to ana-
lyze the cost-effectiveness of increased HCV screening and treat-
ment with DAAs. The policy scenarios that were analyzed in the
study included status quo, population screening starting at age
60 years, population screening starting at age 40 years, and pop-
ulation screening starting at age 20 years. All alternative strate-
gies were found to be cost-effective compared with no treatment
for preventing infections. Increased screenings among populations
aged >60 years and those aged >40 were estimated to avoid
15,231 and 17,374 HCV infections, respectively, in addition to
preventing 5,310 and 5,798 deaths, respectively, for the period
from 2017 to 2050.

HCV SCREENING: EXPERIENCES IN OTHER
COUNTRIES

Approximately 2.7 million people in the USA have CHC.”
Among HCV-infected persons, 81% were born between 1945 and
1965. In the USA, high-risk groups (i.e., intravenous drug abusers,
patients who received a blood transfusion before 1992, hemodi-
alysis patients, inmates, babies of HCV-infected mothers, and in-
dividuals with tattoos) and birth cohorts born from 1945 through
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1965 (cohorts with a high prevalence of HCV infection) are
screened and treated for HCV.>’ When a birth cohort was
screened for treatment with IFN/ribavirin, the ICER value was USD
15,700 QALY compared with the high-risk group. When pegylated
IFN/ribavirin/DAA therapy was used, the ICER value was USD
35,700/QALY; therefore, screening and treatment among birth co-
horts were reported as cost-effective, and the CDC recommends
screening all individuals born between 1945 and 1965.” Because
treatment outcomes have significantly improved with the intro-
duction of DAAs, in 2020, the CDC recommended that all individ-
uals aged >18 years should undergo at least one screening test
during their lifetimes.” Recently, Eckman et al.** analyzed the
cost-effectiveness of universal one-time screening for HCV infec-
tion in the USA in the era of pan-genotypic DAA therapy, com-
pared with the current standard of birth cohort screening strategy.
Using the Markov state transition model, universal one-time
screening of the general USA population, assuming a prevalence
of HCV antibody greater than 0.07%, resulted in a reduced cost

equal to USD 50,000/QALY than the no screening strategy. The
model also showed that, compared with one-time birth cohort
screening, universal one-time screening and treatment with pan-
genotypic DAAs cost USD 11,378/QALY increase. This study high-
lighted the importance of HCV screening among young persons in
the USA.

HCV infection is the leading cause of cirrhosis and liver cancer
in Japan, where approximately 2 million individuals were estimat-
ed to be living with HCV infection in the year 2000.”> According
to a cost-effectiveness study based on the national HCV screening
program, the rates of HCV infections among the general popula-
tion and among high-risk groups were 0.36% and 0.81%, respec-
tively.”® Screening for HCV is reportedly cost-effective in both
high-risk groups and among the general population (USD 749 to
USD 2,297 and USD 848 to USD 4,825, respectively). Due to the
high prevalence of HCV infection, nationwide HCV screening was
initiated in Japan in 2002. A recent study compared the cost-ef-
fectiveness of screening plus IFN-free therapy, no screening, and

Table 2. Cost-effectiveness studies of screening and treatment for hepatitis C in other countries

Study Screening scenario Analysis model Results ICER
Eckman etal” Screen all once (over 18 years) Markov model  Universal screening was cost-  Compared with birth
(2019; USA) Birth-cohort screening (born from effective compared with cohort screening,

1945 through 1965) birth cohort screening when universal 1-time
antibody positivity was greater  screening and treatment
than 0.07% cost $11,378/QALY gained

Nagai et al.” Population aged 45 years Markov model  Screening followed by IFN-free  $1,736

(2020; Japan) Population aged 55 years
Population aged 65 years
Population aged 75 years

Population aged 85 years

Williams et al.* Born from 1950 through 1954

Markov model

DAA therapy was cost-effective $3.127
in all age subpopulations, $6,718
except for the population aged $18,580
85 years, when willingness to ~ $65,199
pay was $45.163 per QALY

Birth cohort screening is likely to  $33,411

(2019; UK) Born from 1955 through 1959 be cost-effective for younger ~ $21,243
Born from 1960 through 1964 birth cohorts $14,415
Born from 1965 through 1969 $10,990
Born from 1970 through 1974 $10,458
Born from 1975 through 1979 $1,207

Wong et al.” No screening Markov model A selective one-time HCV REF
(2015; Canada) One-time screening (age 25-64 years) screening program for people  $34,359

One-time screening (age 45—64 years)

Deuffic-Burban et Screening risk population
al”" (2018; France) One-time screening (age 18-59 years)
One-time screening (age 40-59 years)
One-time screening (age 40-80 years)
Universal screening (age 18—80 years)

Markov model

25-64 or 45-64 years of age in $44,034
Canada would likely be cost-
effective

Universal screening is the most ~ REF
effective screening strategy for Dominated
HCV Dominated

$43,829
$17,520

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life years; IFN, interferon; DAA, direct-acting antivirals; HCV, hepatitis C virus; REF, reference.
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screening plus IFN-based therapy.” The base-case model involved
screening all Japanese individuals aged 40—89 years. Screening
plus IFN-free therapy was more cost-effective than no screening
or screening plus IFN-based therapy under a WTP of USD 45,163
per QALY gained in the base-case model, with ICER values of USD
10,157/QALY relative to no screening and USD 9,802/QALY rela-
tive to screening plus IFN-based therapy. Importantly, in the age
subgroup analysis, ICER values were lower for the younger popu-
lation (Table 2). Except among the population aged 85 years and
older, screening plus IFN-free therapy was the most cost-effective
option under the WTP setting. These results suggest that popula-
tion-based HCV screening of all adults aged below 85 years in Ja-
pan represents a reasonable option.

According to a systematic review performed in Europe, the cost
of prolonging survival by 1 year through HCV screening ranged
between USD 2,856 and USD 17,520, suggesting that screening
is cost-effective only in areas with a high prevalence of HCV infec-
tion. Unlike the USA and Japan, the prevalence of HCV infection
in England is relatively low, with only 143,000 people estimated
to be living with HCV infection in 2015.% Another study evaluated
the cost-effectiveness of a one-time HCV screening intervention
for individuals born between 1950 and 1979, as part of a National
Health Service health check.” The base-case ICER values ranged
from USD 10,408 to USD 33,411, with the lowest ICER observed
for people born between 1970 and 1974 and the highest ICER ob-
served for people born between 1950 and 1954. Thus, birth co-
hort screening in England is likely to be the most cost-effective
option for younger birth cohorts; however, whether HCV screen-
ing will be cost-effective for other birth cohorts remains uncertain.

France has one of the most extensive HCV screening programs
worldwide. A health economic study from France evaluated the
cost-effectiveness of five screening scenarios:*' S1, the current
strategy targeting at-risk populations; S2, S1 plus all men aged
18-59 years; S3, S1 plus all individuals aged 40-59 years; 54, S1
plus all individuals aged 40—80 years; and S5, all individuals aged
18—80 years (universal screening). Universal screening was found
to be more effective and cost-effective (USD 36,446/QALY) than
targeting individuals aged 40—80 years. However, this strategy is
only cost-effective if treatment is initiated during an early stage of
infection but not if treatment is started after advanced stages of
fibrosis has developed.

The prevalence of HCV seroprevalence in Canada is estimated
to be 0.3—0.9%. Despite being neighboring countries, the epide-
miology of HCV and the health care system in Canada differ from
those in the USA. A Canadian study analyzed the cost-effective-
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ness of one-time HCV screening among individuals aged 25—64
and those aged 4564 years."” The ICER values ranged from USD
34,359 to USD 44,034 per QALY gained, compared with no
screening, depending on the age group screened and the antiviral
therapy administered. The authors concluded that a one-time pro-
gram to screen for and treat HCV infection in Canada, targeted at
birth cohort populations (25—64 years of age or 45—64 years of
age), is likely to be cost-effective and suggested that increased
treatment success rates would further enhance the cost-effective-
ness of all HCV screening programs.

FUTURE PERSPECTIVES

The Global Health Sector Strategy on Viral Hepatitis (2016—
2021), published by the WHO, calls for all countries to establish
firm targets for the elimination of viral hepatitis.” Successful HCV
elimination requires the establishment and maintenance of all
steps in the care cascade, starting with decrease awareness and
continuing through treatment. National screening is likely the
most important of these steps, and national health policies should
establish HCV screening programs to reduce the HCV-related dis-
ease burden.

HCV screening should be performed as part of routine screen-
ing among individuals with progressive liver disease starting at
the age of 40 years. In a 2019 Korean survey of the general pub-
lic, more than 75% of respondents indicated their belief that
screening for HCV is necessary.”® Because of its low prevalence,
HCV screening has not been included in national screening pro-
grams. However, the findings across multiple studies highlight the
importance of HCV screening, supporting its inclusion in national
health policy.
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