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Study Highlights
« WHO published the interim guidance for country validation of viral hepatitis elimination, which sets impact targets and
programmatic targets.
« The many indicators identified in the Korean population, including incidence rates, linkage-to-care, treatment, and liver-
related mortality, did not satisfy the WHO criteria for validation of viral hepatitis elimination.
- A comprehensive national strategy should be developed to eliminate hepatitis infection in South Korea.
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Background/Aims: To eliminate hepatitis B virus (HBV) and hepatitis C virus (HCV) according to the World Health Orga-
nization (WHO) criteria in 2021, this study investigated the national core indicators representing the current status of viral
hepatitis B and Cin South Korea.

Methods: We analyzed the incidence, linkage-to-care, treatment, and mortality rates of HBV and HCV infection using the
integrated nationwide big data of South Korea.

Results: According to data from 2018-2020, the incidence of acute HBV infection in South Korea was 0.71 cases per
100,000 population; tthe linkage-to-care rate was only 39.4%. Among those who need hepatitis B treatment, the treat-
ment rate was 67.3%, which was less than 80% reported in the WHO program index. The annual liver-related mortality
due to HBV was 18.85 cases per 100,000 population, exceeding the WHO target of four; the most frequent cause of death
was liver cancer (54.1%). The annual incidence of newly diagnosed HCV infection was 11.9 cases per 100,000 population,
which was higher than the WHO impact target of five. Among HCV-infected patients, the linkage-to-care rate was 65.5%
while the treatment rate was 56.8%, which were below the targets of 90% and 80%, respectively. The liver-related annual
mortality rate due to HCV infection was 2.02 cases per 100,000 population.

Conclusions: Many of the current indicators identified in the Korean population did not satisfy the WHO criteria for
validation of viral hepatitis elimination. Hence, a comprehensive national strategy should be urgently developed with
continuous monitoring of the targets in South Korea. (Clin Mol Hepatol 2023;29:779-793)
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INTRODUCTION

The World Health Organization (WHO) estimated that 296
million people (3.8%) were living with chronic hepatitis B vi-
rus (HBV) infection worldwide, while 58 million people were
living with hepatitis C virus (HCV) infection (0.75%) in 2019!
Annually, about 1.3 million people die from viral hepatitis

complications, including liver cirrhosis and hepatocellular
carcinoma.’ By 2040, the number of viral hepatitis-related
deaths is expected to exceed the total number of deaths as-
sociated with HIV infection, tuberculosis, and malaria.**

The WHO has declared viral hepatitis as a global public
health problem, and urges various countries to implement
measures to eliminate it. In 2016, the World Health Assembly
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adopted the Global Health Sector Strategy (GHSS) on viral
hepatitis and set the goal of eliminating viral hepatitis by
2030.° Emphasizing the joint efforts of the countries toward
achieving the shared goal, the WHO published the interim
guidance for country validation of viral hepatitis elimination,
which sets impact targets and programmatic targets, in June
2021.° The main impact indicators and targets for measuring
elimination are as follows: 1) <0.1% HBV surface antigen (HB-
sAg) prevalence in those aged <5 years, 2) an absolute annu-
al HCV incidence of <5 per 100,000 persons and of <2 per
100 persons who inject drugs (PWIDs), and 3) HBV- and HCV-
related annual mortality rates of <4 and <2 per 100,000 per-
sons, respectively (combined HBV/HCV <6 per 100,000 per-
sons).

In line with the WHO's goal, various countries around the
world, including the United States, Canada, United Kingdom,
Taiwan, Japan, and Egypt, are implementing aggressive
healthcare policies, including nationwide examination and
treatment support, with some visible effects.”’” Recently, a
series of country pilot studies based on the HBV/HCV elimi-
nation criteria were undertaken in seven countries, including
Brazil, Egypt, Georgia, Mongolia, Rwanda, Thailand, and
United Kingdom (England), and reports on the study results
were distributed.”

South Korea has introduced the national immunization of
HBV and perinatal transmission prevention programs. The in-
fant vaccination coverage reached 98%, while the HBsAg
positivity among the age group 10-18 years was reduced to
0.1-0.2%. Also, the efficacy of the Korean health authorities’
elimination effort was validated for the first time in Septem-
ber 2008 in the Western Pacific region."* However, viral hepa-
titis remains a serious public health threat, as the HBsAg posi-
tivity rate is still 3-5% among adults aged >30 years,” and no
hepatitis C vaccine has been developed. Approximately 70%
of liver cirrhosis cases and 80% of liver cancer cases in South
Korea are due to HBV or HCV infection, which is a major cause
of death in South Korea."® According to a recent disease-ad-
justed life year (DALY)-based analysis, HBV and HCV remain
the leading causes of liver cancer DALYs and mortality in
South Korea.” Therefore, it is crucial to establish national pol-
icies to reduce the incidence of viral hepatitis and liver relat-
ed deaths in accordance with the new WHO elimination vali-
dation criteria. In this study, we aimed to estimate the
national indicators (incidence, linkage-to-care, treatment,
and liver-related mortality rates) for the development of viral
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HBV and HCV infection elimination strategies based on the
2021 WHO criteria.

MATERIALS AND METHODS
Source of data

This retrospective cohort study used the integrated nation-
wide big data of South Korea, including the Korea National
Health and Nutrition Examination Survey (KNHANES) data
from 2018 to 2020, the Infectious Disease Surveillance Data
provided by the Korea Disease Control and Prevention Agen-
cy (KDCA) from 2018 to 2020, health insurance claims data
provided by the Korean National Health Insurance Service
(NHIS) from 2002 to 2020, and cause-of-death data from Sta-
tistics Korea (KOSTAT) from 2011 to 2020.

First, the KNHANES is a national surveillance system that
has been assessing the health and nutritional status of Kore-
ans since 1998. This nationally representative cross-sectional
survey recruits 10,000 individuals each year as a survey sam-
ple. The KNHANES collects information on socioeconomic
status, health-related behaviors, quality of life, healthcare
utilization status, anthropometric measures, biochemical and
clinical profiles of non-communicable diseases, and dietary
intakes. Second, mandatory surveillance for acute HBV infec-
tion has been conducted by the KDCA since January 2016,
while that for HCV infection was conducted since June 2017.
Third, the NHIS database covers 97.1% of the Korean popula-
tion and provides information on the vital status of the pa-
tients.”® The data includes medical information (diagnosis,
length of stay, treatment cost, and services received), pre-
scription information (drug code, number of days prescribed,
and daily dosage), income information, demographic infor-
mation, and death date of the National Health Insurance sub-
scribers.” Fourth, the cause-of-death data from Statistics Ko-
rea are classified based on the International Classification of
Diseases 10th Revision (ICD-10) and the Korean Standard
Classification of Diseases and Causes of Death. It contains in-
formation of almost the entire Korean population. Therefore,
these databases have been previously validated as reliable
resources for mortality research.

https://doi.org/10.3350/cmh.2023.0110 781
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Study design

The incidence rate was calculated based on the infectious
disease surveillance data provided by the KDCA, as well as
the health insurance claims data provided by the NHIS of
South Korea. The collection of infectious disease surveillance
data for acute HBV infection started on January 7, 2016, ac-
cording to the Case Definitions for National Notifiable Infec-
tious Diseases, while that for newly diagnosed HCV infec-
tions, regardless of acute or chronic hepatitis C, as most of
them were asymptomatic, started on June 3, 2017; accord-
ingly, the surveillance data between 2018 and 2020 were
used for determining the incidence rate of acute HBV infec-
tion and newly diagnosed HCV infection. The incidence rate
was calculated using the infectious disease surveillance data
and health insurance claims data from 2002 to 2020. Patients
who were diagnosed with acute HBV infection or acute/
chronic HCV infection within 3,650 days prior to the first re-
port date (from 3,710 days to 60 days before the report date)
were excluded.

In terms of linkage-to-care, the annual number of HBV or
HCV infected patients was estimated using the KNHANES
data from 2018 to 2020, with population weighting applied
by year; meanwhile, the health insurance claims data from
2018 to 2020 were used to identify patients with HBV or HCV
infection claims by year as patients in linkage-to-care.

Patients prescribed with antiviral drugs and assigned with
HBV ICD-10 code in the health insurance claims data from
2018 to 2020 were presumed to receive antiviral treatment.
The treatment rate of HCV infection was calculated using the
number of patients who were prescribed with antiviral drugs
out of those diagnosed with incident cases of HCV infection
from 2018 to 2020.

For the analysis of deaths and causes of death, the number
of patients with HBV or HCV infection was calculated based
on the NHIS data obtained from 2011 to 2020. It was linked to
the data from Statistics Korea to estimate the annual num-
bers. The summary of the operation definition is presented in
Supplementary Table 1.

The NHIS approved the provided data following a review
process, and the data were released with an encrypted num-
ber according to the disclosure principle. This study was ap-
proved by the institutional review board (CUH 2021-12-041).
Informed consent was waived owing to the historical cohort
nature of the study.

782 https://doi.org/10.3350/cmh.2023.0110

Definition of indices for HBV infection

The incidence of acute HBV infection was calculated using
the infectious disease surveillance data from 2018 published
by the KDCA; the data of those with two disease claims or
more for the aforementioned disease within 3,650 days prior
to the first report date (from 3,710 days to 60 days before re-
port date) were excluded.

Among those with HBV infection, the linkage-to-care was
calculated as the number of patients with two or more na-
tional health insurance claims divided by the estimated num-
ber of HBV infection patients. The estimated number of HBV
was predicted based on the number of HBsAg-positive pa-
tients aged >10 years and calculated based on the KNHNES
data (2018-2020). The HBV-infected patients within linkage-
to-care referred to those aged =10 years, with two or more
national health insurance claims for acute/chronic HBV infec-
tion as the main, sub, or third diagnosis code between 2018
and 2020. The hepatitis B diagnostic ICD-10 code used in-
clude B16 (B16, B16.0, B16.2, and B16.9), B17.0, B18.0, and
B18.1.

The treatment rate was defined as the number of persons
with chronic HBV infection who are currently receiving treat-
ment of the estimated population living with chronic hepati-
tis B eligible for treatment. Numerator was calculated as the
number of HBV-infected patients prescribed with antiviral
drugs. Patients aged >10 years who were prescribed with an-
tiviral drugs at least once for HBV infection as the main, sub,
or third diagnosis code according to the 2018-2020 NHIS
claims data were presumed to receive antiviral treatment.
Denominator was calculated as the estimated number of
HBV patients that required treatment, which was estimated
according to the current standard of treatment, at the pre-
sumed proportion of patients requiring treatment—25% for
chronic HBV infection, 88% for liver cirrhosis, and 100% for
liver cancer—in reference to the previous studies.”

HBV-related mortality was defined as the number of liver-
related deaths caused by K70-76 and C22 among people
with HBV infection that occurred in the year/standard popu-
lation of the year. The HBV-infected patients were identified
by counting those who had two or more national health in-
surance claims for acute/chronic HBV infection as the main,
sub, or third diagnosis code between 2011 and 2020. Since
the calculation for liver-related deaths among HBV-infected
patients was limited to those who were receiving linkage-to-

http://www.e-cmh.org



care, we adjusted the total number of liver-related deaths in
HBV-infected patients using the linkage-to-care rate. The
data for HBV-infected patients from the NHIS database were
linked to the KOSTAT database to classify the causes of death.

Definition of indices in HCV infection

The incidence of HCV infection was calculated using the
KDCA infectious disease surveillance data from 2018 to 2020;
the data of those with two or more claims for the corre-
sponding diagnostic code within 3,650 days before the first
report date (from 3,710 days to 60 days before report date)
were excluded.

The linkage-to-care among those with HCV infection was
calculated as the number of patients with two or more na-
tional health insurance claims divided by the estimated num-
ber of HCV-infected patients. The number of anti-HCV posi-
tive patients (aged >10 years) was calculated based on the
Korea National Health and Nutrition Examination Survey data
(2018-2020). The number of HCV RNA-positive patients was
estimated by multiplying a reported proportion of HCV RNA
positivity by the anti-HCV positivity rate.”' Patients in linkage-
to-care referred to those aged >10 years, with two or more
national health insurance claims for HCV infection as the
main, sub, or third diagnosis code between 2018 and 2020.

The treatment rate was defined as the number of HCV-in-
fected patients prescribed with antiviral drugs out of the es-
timated number of HCV-infected patients that required treat-
ment. The antiviral treatment included direct-acting antivirals
and interferon-based therapies. Those who were treated re-
ferred to patients who were prescribed with antiviral drugs
within 1 year after reporting to the KDCA as a newly diag-
nosed HCV infection case using the KDCA infectious disease
surveillance data and the NHIS claims data.

HCV-related mortality was defined as the number of liver-
related deaths caused by K70-76 and C22 among people
with HCV infection that occurred in the year/standard popu-
lation of the year. The HCV-infected patients were identified
by counting those who had two or more national health in-
surance claims for acute/chronic HCV infection as the main,
sub, or third diagnosis code between 2011 and 2020. Since
the calculation for liver-related deaths among HCV-infected
patients was limited to those who were receiving linkage-to-
care, we adjusted the total number of liver-related deaths in
HCV-infected patients using the linkage-to-care rate. The
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data for HCV-infected patients from the NHIS database were
linked to the KOSTAT database to classify the causes of death.

Statistical analysis

Descriptive statistics were used to estimate the diagnosis,
linkage-to-care, and treatment rates. The total population
was based on the resident population registered in that year.
Crude values were used to analyze the liver-related mortality
rates. The values for 2018-2020 were calculated as the mean
values for each year. The incidence and mortality rates were
expressed as the number of cases per 100,000 population,
while the linkage-to-care and treatment rates were ex-
pressed as percentages. Statistical analyses were performed
using SPSS (version 21; IBM Co., Armonk, NY, USA) and SAS
(version 9.4; SAS Institute, Cary, NC, USA) software.

RESULTS
Annual incidence of acute HBV infection

According to the data reported to the KDCA from 2018 to
2020, 356-377 patients were annually diagnosed with acute
HBV infection (Fig. 1A and Supplementary Table 2). The aver-
age incidence rate was 0.71 cases per 100,000 population
(range: 0.64-0.78). The incidence of acute HBV infection was
significantly higher in men than in women (0.96 vs. 0.47), and
the highest among those in their 20s (1.10), followed by those
in their 40s (0.98), 50s (0.91), and 30s (0.88).

Linkage-to-care rate and treatment rate of HBV
infection

The estimated mean number of individuals infected with
HBV was 1,174,661 (range: 1,051,155-1,289,549) from 2018 to
2020, according to the HBsAg positivity based on the
KNHANES data. The HBsAg prevalence rate was 2.3% (2.0-
2.5%), and was higher in men than women.

The linkage-to-care rate, referring to individuals who re-
ceived medical care for HBV infection twice or more from
2018 to 2020, was 39.4% (Fig. 2A and Table 1). No significant
difference was found between men and women in linkage-
to-care; by age, the proportion of linkage-to-care patients in
their 70s was the highest (55.8%), followed by those in their

https://doi.org/10.3350/cmh.2023.0110 783
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Figure 1. Incidence of hepatitis B and C virus infection according to age and sex. (A) Acute hepatitis B virus infection incidence in 2018-2020.
This was analyzed by linking the national health insurance claims data between 2002 and 2020 based on the data of patients diagnosed with
acute hepatitis B between 2018 and 2020 reported to the KDCA, excluding the data of those with two or more claims for acute hepatitis B
within the 10-year wash-out period. (B) Incidence of newly detected hepatitis C virus infection in 2018-2020. This was analyzed by linking the
national health insurance claims data between 2002 and 2020 based on the data of patients diagnosed with acute hepatitis C between 2018
and 2020 reported to the KDCA, excluding the data of those with two or more claims for hepatitis C virus infection within the 10-year wash-

out period. KDCA, Korea Disease Control and Prevention Agency.
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Figure 2. Cascade of care for hepatitis B and C virus infection. (A) Hepatitis B. (B) Hepatitis C. HCV, hepatitis C virus; HBsAg, hepatitis B virus
surface antigen. *The number of newly diagnosed HCV infections represents the annual average for the 20182020 period.

60s (50.5%) and those in their 80s (46.4%) (Supplementary
Table 3). Meanwhile, the proportion of linkage-to-care pa-
tients aged <40 years was the lowest (26.7%).

For the treatment rate, we first calculated the proportion of
liver cirrhosis and hepatocellular carcinoma among the HBV-
infected patients. In the NHIS claims data, patients with liver
cirrhosis and those with hepatocellular carcinoma claims be-
tween 2018 and 2020 accounted for 8.9% and 4.3%, respec-
tively, of the total estimated people with HBV infection ac-

784
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cording to the KNHANES data (data were not shown). Using
the above proportions, the estimated number of patients
with chronic hepatitis B eligible for treatment was 32.9%. As
a result, the estimated treatment rate of patients with HBV
infection among the those indicated to antiviral therapy was
67.3%, while the treatment rate among all patients with HBV
infection, regardless of therapeutic indication, was 22.2%
(Fig. 2A and Table 1). The treatment rate was the highest
among those in their 50s (73.9%), followed by those in their
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60s (70.5%) and those in their 40s (70.0%) (Supplementary
Table 4).

Liver-related mortality of HBV infection

The average annual liver-related mortality rate of HBV in-
fection for 2018-2020 was 18.85 cases per 100,000 popula-
tion. The liver-related mortality of HBV infection peaked at
21.35 cases per 100,000 population in 2014, but eventually
decreased to 17.94 cases per 100,000 population in 2020. The
liver-related mortality rate, adjusted for the linkage-to-care
rate, was reduced by 13.3% in 2020 compared to 2015 (Table
2). By age, the liver-related mortality rate decreased from
2011 to 2020 among those in their 40s, 50s, and 60s, but the
downward trend was not remarkable among those aged >70
years. By sex, the liver-related mortality rate was 28.46 cases
per 100,000 population in 2020 among men, which was four-
fold higher than that among women (6.91 cases per 100,000
population) (Supplementary Table 5). The all-cause of annual
mortality rate related to HBV infection remained stable, from
31.03 cases per 100,000 population in 2015 to 31.37 cases per
100,000 population in 2020 (Supplementary Table 6). The
most frequent cause of death among HBV-infected patients
was liver cancer (54.1%), followed by other infections (5.7%),
accidental death (3.8%), lung cancer (3.2%), and liver cirrhosis
(3.1%) (Supplementary Table 7).

Annual incidence of HCV infection

All cases of newly detected HCV infection were reported
from June 2017. Among patients who were reported to the
KDCA from 2018 to 2020, the number of newly diagnosed
HCV infection patients was based on the NHIS data, exclud-
ing those who had been treated for HCV infection in the last
10 years as of the reporting date; hence, an incidence rate of
11.9 cases per 100,000 population was obtained (Fig. 1B). An-
nually, the number of HCV-infected patients gradually de-
creased from 6,596 in 2018, to 6,211 in 2019 to 5,713 in 2020;
the annual incidence also decreased from 12.7 to 12.0 and
11.0 cases per 100,000 population for the same period (Table
3). However, the annual incidence of HCV infection was
slightly higher in women than in men and increased with age
(Supplementary Table 8).
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Linkage-to-care rate and treatment rate of HCV
infection

Based on the anti-HCV positivity reported in the KNHANES
by age and sex, the estimated mean number of anti-HCV
positive population was 297,330 (range 273,754 to 327,432) in
South Korea with a prevalence rate of 0.57% (Table 3). On the
contrary, 86,212 to 102,970 people were HCV RNA-positive
based on the HCV RNA positivity rate by age.

The linkage-to-care rate, defined as the HCV RNA-positive
patients who had received medical care twice or more for
HCV infection within the year, was 65.5% (Fig. 2B and Table 3).
No significant difference was observed in the linkage-to-care
rate between men and women.

The treatment rate among those diagnosed with HCV in-
fection was 56.8% (54.9-58.7%) (Fig. 2B and Table 3). It was
higher in women than in men, but the result was not signifi-
cant (Supplementary Table 9). The treatment rate was the
highest among those in their 50s (66.7%), followed by those
in their 40s (64.6%), 20s (63.2%), and 60s (62.3%). Patients
aged >80 years showed the lowest treatment rate (20.0%),
followed by teenagers (43.9%).

Liver-related mortality rate in patients with
HCV infection

The average annual liver-related mortality rate of HCV in-
fection for 2018-2020 was 2.02 cases per 100,000 population,
showing an overall downward trend. The liver-related mor-
tality, adjusted for the linkage-to-care rate, decreased by
23.0%, from 2.35 cases in 2015 to 1.81 cases in 2020 (Table 4).
By age, the liver-related mortality rates per 100,000 popula-
tion in 2020 were 0.19 cases for those in their 40s, 1.20 for
those in their 50s, 2.28 for those in their 60s, 4.81 for those in
their 70s, and 8.08 for those in their 80s; this finding suggest-
ed that the liver-related mortality rate among people aged
>70 years was relatively high. By sex, the liver-related mortal-
ity rate in 2020 was 2.37 cases per 100,000 population among
men, which was nearly two-fold higher than that in women
(1.18 cases) (Supplementary Table 10). The all-cause of annual
mortality rate associated with HCV infection reduced from
4.76 per 100,000 in 2015 to 4.03 in 2020 (Supplementary Ta-
ble 11). The most frequent cause of death in HCV patients
was hepatocellular carcinoma (37.9%), followed by other in-
fections (7.5%), accidental death (5.1%), liver cirrhosis (4.1%),
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and pneumonia (3.0%) (Supplementary Table 12).

Summary of core indicators of HBV and HCV
infections in South Korea

The core indicators (annual incidence, linkage-to-care,
treatment, and liver-related mortality rates) of HBV and HCV
infection for validation of viral hepatitis elimination in South
Korea are summarized in Table 5.

DISCUSSION

In this study, we analyzed the indicators for validating HBV
and HCV infection elimination, which can serve as a basis for
establishing strategies to achieve the WHO goal of eliminat-
ing viral hepatitis. According to data from 2018-2020, the in-
cidence of HBV-infected in South Korea was 0.71 cases per
100,000 population, while the linkage-to-care rate, repre-
sented by the number of patients who had access to medical
care out of the estimated HBV infection patients, was only
39.4%. The treatment rate was 67.3%, which failed to meet
the WHO programmatic target of 80% of people diagnosed
with HBV infection. The annual liver-related mortality rate
due to HBV was 18.85 cases per 100,000 population, which
was higher than the WHO target of 4; the most frequent
cause of death was liver cancer (54%). The incidence of HCV

Table 5. Summary of core indicators of HBV and HCV in South Korea

infection in South Korea was 11.9 cases per 100,000 popula-
tion, which was higher than the WHO impact target of 5. In
the case of HCV infection, the linkage-to-care rate was 65.5%,
while the treatment rate was 56.8%j; they failed to meet the
90% and 80% targets, respectively. The annual liver-related
mortality caused by HCV infection was 2.02 cases per
100,000 population, which was slightly higher than the WHO
target of 2.

Meanwhile, the WHO set a global goal of reducing HBV in-
fection incidence by 95% in 2030, compared with that in
2015. Regarding the elimination validation impact indicators,
the target HBsAg positivity rates were set to 0.1% or less and
90% or more after three doses of the hepatitis B (HepB3) vac-
cine in children aged <5 years.® According to the national
health statistics, the prevalence of HBV infection, represented
by the HBsAg positivity rate, has been decreasing in South
Korea after the introduction of the national vaccination and
perinatal HBV infection prevention programs. In particular,
the HBsAg positivity rates among Korean teenagers during
2018-2020 were 0.1% (0.1% in 2018, 0.0% in 2019, and 0.2% in
2020).”” The coverage rates of the HepB3 vaccine against
perinatal infection prevention were 97.4% in 2017, 97.2% in
2018, and 97.8% in 2019.” These results seemed to meet the
WHO targets—an HBsAg prevalence of <0.1% and an HepB3
coverage rate of 290% in those aged 5 years and younger.
This study analyzed the incidence of acute HBV infection by
linking the KDCA data and the national health insurance

. Average WHO Targets*
Variables 2018 2019 2020 (2018-2020) (2030)
HBV  Annual incidence rate 0.73 0.73 0.69 0.71 -
(per 100,000 persons)
Linkage-to-care rate 376 444 36.2 39.4% >90%
Treatment rate 64.2 73.2 64.5 67.3% >80%
Liver-related annual mortality rate 19.72 18.90 17.94 18.85 <4
(per 100,000 persons)
HCV  Annual incidence rate 12.7 12.0 1.0 1.9 <5
(per 100,000 persons)
Linkage-to-care rate 74.2 69.9 52.3 65.5% >90%
Treatment rate 56.9 60.5 53.0 56.8% =>80%
Liver-related annual mortality rate 2.26 1.99 1.81 2.02 <2
(per 100,000 persons)

HBV, hepatitis B virus; HCV hepatitis C virus; CHB, chronic hepatitis B; CHC, chronic hepatitis C.

*lmpact and programmatic targets for country validation of elimination for HBV and HCV incidence and mortality.
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claims data while improving the accuracy and setting a 10-
year wash-out period from the reporting date. The average
incidence rate remained at 0.71 cases per 100,000 popula-
tion. To reduce the HBV infection incidence, in addition to
continue implementing the national vaccination and perina-
tal infection prevention programs, oral antiviral drugs such as
tenofovir should be administered at 24-32 weeks of preg-
nancy for mothers with high serum HBV DNA concentrations
(=200,000 1U/mL), and vaccination should be recommended
to adults who have not been vaccinated or high-risk groups
to prevent the occurrence of acute hepatitis B in adults. Hep-
atitis control measures should be prepared for groups with a
high prevalence of hepatitis B, such as foreign workers, im-
migrants, and North Korean defectors.

The WHO suggests the HBV infection diagnosis rate as the
number of patients diagnosed with HBV infection.’ In South
Korea, HBsAg screening tests are conducted in conscription
tests and general health screenings conducted at the age of
40 years; however, it is difficult to calculate the diagnosis rate
of hepatitis B, which represents the entire age, only with this
data. In this study, the linkage-to-care rate, defined as the
number of patients who had access to medical care out of
the estimated number of HBV-infected patients, determined
based on the HBsAg positivity rate, was calculated as a sub-
stitute for the diagnosis rate. The linkage-to-care rates were
37.6% in 2018, 44.4% in 2019, and 36.2% in 2020; the average
linkage-to-care rate between 2018 and 2020 was 39.4%,
which indicated that nearly 60% of the patients did not re-
ceive appropriate care. In particular, the linkage-to-care rate
was lower in patients aged <40 years; this finding implied
that many young people do not start medical care since they
are in the “immune tolerant” or “gray zone” based on the
current treatment guidelines. Hence, it is necessary to estab-
lish an appropriate management linkage system for infected
persons after screening for hepatitis B, which is being imple-
mented in South Korea, to improve public awareness and to
strengthen education for primary healthcare workers.

The HBV treatment rate was calculated by estimating the
number of HBV-infected patients aged >10 years based on
the HBsAg positivity rate reported in the KNHANES survey
(2018-2020) according to the current treatment guidelines.
We analyzed the findings of Lim et al.'s study and found that
25% of chronic hepatitis B patients, 88% of cirrhotic patients,
and 100% of liver cancer patients required treatment.”” The
treatment rates were reported to be 64.2% in 2018, 73.2% in
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2019, and 64.5% in 2020; the average treatment rate be-
tween 2018 and 2020 was 67.3%, which failed to meet the
WHO elimination validation criteria of 80% or higher. Since
the national treatment guidelines have more strict criteria for
selecting those eligible for treatment compared with the in-
ternational guidelines, this treatment rate may be overesti-
mated, considering that the treatment rate in all the HBV-in-
fected patients was only 22.2% on average.

Meanwhile, the GHSS set a goal to reduce the liver-related
mortality rate in HBV infection patients by 65% in 2030 or a
target annual mortality rate of <4/100,000. The liver-related
mortality rate of HBV infection patients peaked at 20.69 cases
per 100,000 population in 2015, eventually decreasing to
17.94 cases in 2020; the liver-related mortality rate decreased
by 13.3% from 2015 to 2020. However, this was still four to
five times higher than the WHO elimination validation target
of 4 cases or less per 100,000 population. Notably, the mor-
tality rate among those in their 50s and 60s was relatively
high a decade ago; recently, those in their 60s and 70s
showed a higher mortality rate, and the rate was four times
higher in men than in women. The most frequent cause of
death was liver cancer (54.1%). The antiviral treatment for
HBV suppresses the progression of liver cirrhosis to liver can-
cer, and leads to a lower mortality rate by suppressing the vi-
ral infection.”*** However, the current guidelines recommend
monitoring without antiviral treatment for those in the im-
mune tolerant phase or gray zone, even if the HBV DNA con-
centration is high.””* One recent study evaluated that a sig-
nificant number of patients who belonged to the serological
IT phase were not in the histologic IT phase.” In another
study published in South Korea, people with chronic HBV in-
fection, with HBeAg positivity, and without cirrhosis were at
the highest risk of developing liver cancer when the HBV
DNA concentration is 5-5.99 log,,IU/mL at the initiation of
antiviral treatment. Therefore, the early initiation of antiviral
treatment may reduce the risk of developing liver cancer.”
Another study analyzed the treatment rate, the number of
patients who are expected to receive treatment by 2030,
cost-effectiveness, liver cancer incidence, and mortality risk
under different scenarios. As a result, when the number of
patients eligible for treatment increased, the cure rate in-
creased by 12%, the incidence of liver cancer decreased by
23%, and the mortality risk was reduced by 35%, while sim-
plifying and expanding treatment eligibility for CHB would
save many lives and be highly cost-effective compared to the
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current treatment guidelines.” In order to establish a strate-
gy to increase the number of patients eligible for treatment
according to the HBV DNA concentration and ALT level, the
treatment guidelines should be revised through discussions
with academic and related experts. In addition, the govern-
ment should expand the scope of medical care benefits for
antiviral drugs, and devise measures for the early diagnosis
and appropriate follow-up of patients by promoting national
liver cancer screening.

The incidence of HCV infection was estimated by linking
the KDCA infectious disease surveillance data and the na-
tional health insurance claims data. In the 2017-2021
KNHANES, HCV antibodies were detected in 0.7% of the gen-
eral population.” In this study, we estimated that the inci-
dent case numbers of HCV infection were 6,596 cases in
2018, 6,211 cases in 2019, and 5,713 cases in 2020; the inci-
dence rates per 100,000 population were 12.7 cases in 2018,
12.0 cases in 2019, and 11.0 cases in 2020, thus showing a
downward trend. According to the fact sheet published by
the Korean Association for the Study of the Liver, the annual

3334 However, the annual

incidence rate was 17.2 as of 2019.
incidence rate in this study was 11.9. This discrepancy proba-
bly resulted from the wash-out period in this study being set
to 10 years. However, it was not sufficient to meet the WHO
target of 5 cases or less per 100,000 population. Currently,
there is no effective vaccine for HCV infection, but it can be
cured by more than 95% when treated with direct-acting an-
tivirals (DAAs) for 8-12 weeks. Therefore, a “prevention
through treatment” strategy would be effective by curing
patients infected with HCV using antiviral therapies to reduce
the incidence of new viral hepatitis.”** The infection control
strategies in medical institutions should be strengthened
while strictly regulating unsanitary tattooing or acupuncture
practices.

In South Korea, the linkage-to-care rate in HCV infection
patients was 65.5% between 2018 and 2020, which was low-
er than the WHO validation target of 90%. The link-caring
rate has fallen from 74.2% in 2018 and 69.9% in 2019 to 52.3%
in 2020, which seems to be attributed to the limited access to
medical care due to the coronavirus disease 2019 pandemic.
A total of 3,752 patients with HCV infection were treated in
2018, 3,760 in 2019, and 3,027 in 2020; and the treatment
rates were 56.9% in 2018, 60.5% in 2019, and 53.0% in 2020.
The overall treatment rate between 2018 and 2020 was
56.8%, which was significantly lower than the WHO valida-

790 https://doi.org/10.3350/cmh.2023.0110

tion target of 80%. Since most patients with HCV infection
remain asymptomatic, an HCV infection screening should be
conducted to ensure timely diagnosis and proper treatment.
Since the introduction of DAAs, the cost-effectiveness of HCV
infection screening has been consistently reported in the

04 Therefore,

studies conducted on the Korean population.
the diagnosis rate for asymptomatic people with HCV infec-
tion should be increased by introducing HCV screening tests
as part of the national health examination and improving the
treatment rate by strengthening the referral system. More
importantly, effective screening strategies and referral pro-
grams should be prepared for high-risk groups (PWIDs, pris-
oners, HIV-infected, etc.), vulnerable groups (North Korean
defectors, immigrants, foreign workers, etc.), and residents of
vulnerable areas (mountainous, island areas, etc.).

The liver-related mortality of HCV infection in South Korea
has been decreasing: 2.35 cases per 100,000 people in 2015,
2.53in 2016, 2.52 in 2017, 2.26 in 2018, 1.99 in 2019, and 1.81
in 2020, with an average decrease of 23.0% between 2015
and 2020. This result may meet the WHO target of reducing 2
cases or less per 100,000 population by 2030. By age, the
mortality rates per 100,000 people in 2020 were 0.19 in peo-
ple in their 40s, 1.20 in their 50s, 2.28 in their 60s, 4.81 in their
70s, and 8.08 in their 80s and older; this finding showed that
the liver-related mortality among older adults aged 60 years
or older was relatively high. The most common cause of
death was liver cancer (37.9%). The antiviral treatment for
HCV infection reduces the mortality risk by preventing the
progression of liver cirrhosis and the development of HCC.***
In this regard, the key strategy to lower the HCV infection-re-
lated mortality is to enhance the diagnosis and treatment of
those infected with no symptoms. As mentioned above, it is
necessary to introduce HCV infection screening tests, estab-
lish a referral system for infected people, support expensive
treatment costs, and expand treatment to older adults, high-
risk groups, and vulnerable groups. To ensure an early diag-
nosis of liver cancer, which is the most frequent cause of
death, national liver cancer screening should be more
strongly promoted.

The present study has several limitations. First, regarding
the treatment rate for hepatitis B, patients who are uninsured
and prescribed HBV antiviral agents were not included in our
analysis, as the data source for our study was from the Na-
tional Health Insurance Corporation. However, we included
only the estimated population who may require treatment.

http://www.e-cmh.org



Therefore, our results reflect only a proportion of patients re-
ceiving actual treatment among those who require it. Anoth-
er issue was that it is difficult to accurately evaluate the num-
ber of patients who require treatment. Moreover, any health
insurance coverage criteria changes could impact the num-
ber of treated individuals. Second, there were limitations in
estimating the number of HCV RNA-positive individuals.
While the prevalence of HCV antibody positivity is surveyed
annually in the KNHANES, there is no regular testing for HCV
RNA positivity. The only available data we could reference
was the HCV RNA positivity rate tested temporarily from 2012
to 2015, which could have limited the accuracy due to the
temporal differences. Third, the diagnosis rate presented by
the WHO and the linkage-to-care rate reported in this study
have different definitions from the WHO criteria. Linkage-to-
care rate is a more important factor, considering that it im-
plies continuous care of patients with the disease; however, it
is likely lower than the diagnosis rate. Moreover, in this study,
the linkage-to-care and treatment rate trends were difficult
to predict, as only the data obtained in 20182020 were used.
On the contrary, the mortality rate was estimated based on
the 10-year data (2011-2020) to increase reliability. The last
and the most significant limitation of our study is that the
data source was processed. Although we calculated the inci-
dence, diagnosis, treatment, and liver-related mortality rates
for the WHO elimination target, continuous data that per-
fectly matched the indicators were unavailable. Therefore,
we processed and estimated available data sources to pro-
duce the data. Although this was essential to obtain the data,
it could affect the accuracy. To improve the accuracy of our
analysis, we selected large-scale data as sources to reflect the
status of South Korea and set the wash-out period to 10
years. Despite these limitations, this study is still significant in
that it provides a large-scale data analysis, linking the data of
KDCA, KNHANES, and NHIS and those of KOSTAT.

In summary, the core indicators of HBV and HCV infection
in South Korea and the WHO's elimination validation indica-
tors are summarized in Table 5. As for HBV infection, the link-
age-to-care, treatment rate, and liver-related mortality rates
did not meet the WHO validation criteria. Therefore, the link-
age-to-care rate of diagnosed patients should be increased
by strengthening the follow-up management of the currently
implemented HBV screening test; moreover, to reduce the
mortality rate, the incidence of liver cancer and progression
of liver disease should be prevented by increasing the treat-
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ment rate and expanding the eligibility criteria for treatment.
As for HCV infection, the incidence, linkage-to-care, and
treatment rates reported in this study did not meet the WHO
validation targets. Unfortunately, there are no existing data
on the incidence of HCV infection and syringe/syringe ex-
change among PWIDs in South Korea. Within this context,
the government needs to establish a strategy to introduce
the HCV infection screening test as part of the national ex-
amination to increase the diagnosis rate for asymptomatic
HCV infection patients; moreover, the new HCV infection
rates and HCV infection-related mortality rates should be re-
duced by treatment with oral DAAs. In conclusion, many of
the core indicators for HBV and HCV infection identified in
South Korea did not satisfy the criteria for viral hepatitis elim-
ination validation by the WHO. Therefore, a comprehensive
national strategy should be developed to eliminate hepatitis,
continuously monitoring the hepatitis elimination validation
targets in South Korea.
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