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Policy Note

Evolution and Future Directions of the National Measles
Immunization Program in the Republic of Korea

Hyeokjin Lee @, Haengjin Jeong @, Hyewook Hwang @, Mihye Choi @, Jae Young Lee @, Hyerim Lee*

Division of Immunization Services, Department of Healthcare Safety and Immunization, Korea Disease Control and Prevention Agency,
Cheongiju, Korea

ABSTRACT

Objectives: Measles is a highly contagious airborne disease capable of rapid transmission in healthcare and school settings
when immunity gaps accumulate. This review aims to examine the evolution of the measles immunization program in the
Republic of Korea (ROK) and analyzes policy implications through international comparison.

Methods: This narrative review uses the Korea Disease Control and Prevention Agency guidelines, national statistics, 2018~
2019 outbreak reports, World Health Organization and United Nations Children’s Fund coverage estimates, and official
guidelines and reports from the United States, the United Kingdom, Japan, and Canada. The comparison is based on four
criteria: the two-dose schedule, coverage, school-entry verification, and outbreak response.

Results: ROK strengthened measles control through routine measles-mumps-rubella vaccination, the measles-rubella catch-
up campaign in 2001, and a mandatory school-entry verification system. The 2018-2019 import-related outbreaks were
contained through rapid reporting, laboratory confirmation, contact management, and targeted vaccination. From 2015
to 2024, first-dose coverage remained at 97.3-97.9% and second-dose coverage ranged from 94.6-97.8%. International
comparison showed that the ROK maintained a high two-dose coverage and a stable school-entry verification system, while
regional immunity gaps persisted in some countries.

Conclusions: High two-dose coverage and school-entry verification have resulted in the elimination of measles in the ROK.
Continued management of susceptible populations and policy evaluation using internationally comparable indicators remain

important.

Key words: Measles; Measles-mumps-rubella vaccine; Vaccination coverage; Immunization Programs; Disease outbreaks

*Corresponding author: Hyerim Lee, Tel: +82-43-719-8360, E-mail: Ihr1234@korea.kr

Introduction or schools [1]. In particular, when two-dose vaccination cover-

age falls down to 95% or lower, or when unvaccinated individ-

Measles is a highly contagious infectious disease that can be uals or those who have not completed vaccination are concen-
transmitted through the air, and even a temporary gap in vacci- trated in specific regions or institutions, the risk of imported
nation can lead to rapid spread centered in healthcare facilities cases causing outbreaks within a short period increases [1-4].
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Key messages
(D What is known previously?

Measles can re-emerge after importation in healthcare
and school settings if the two-dose coverage falls below
95%.

(@ What new information is presented?

During 2015-2024, Republic of Korea maintained stable
measles vaccination coverage, and the 2018-2019 im-
port-related outbreaks were contained through targeted
vaccination and infection control measures.

(® What are implications?

Sustaining elimination requires high routine cover-
age and active management of susceptible populations
through school-entry verification and rapid outbreak
response.

Even after vaccine introduction, Republic of Korea (ROK) ex-
perienced approximately 55,000 measles cases and seven asso-
ciated deaths in 2000-2001, which led the country to shift its
national goal to measles elimination [5]. Since then, policy has
developed beyond routine childhood vaccination alone, evolv-
ing toward the integration of improving two-dose vaccination
coverage, verifying vaccination completion among elementary
school entrants, surveillance based on laboratory confirmation,
and supplementary vaccination during outbreaks [2-7].

Policy changes in the ROK’s measles program cannot be
explained simply by the shift from the monovalent measles
vaccine, first introduced in 1965, to the measles-mumps-ru-
bella (MMR) vaccine. In the ROK, the MMR vaccine was in-
troduced in 1983 and has since been used in the routine vac-
cination program, while the measles-rubella (MR) vaccine was
used as a selective measure during the nationwide vaccination

campaign in 2001 to rapidly reduce the susceptible population

www.phwr.org Vol 19, No 23 Supplement, 2026

[3-5]. The school-entry vaccination verification program was
also introduced in 2001 as a core component of the measles
elimination strategy and continues to operate as a system for
verifying whether the second dose of MMR vaccine has been
received [5,6]. Recently, countries experiencing challenges to
maintaining measles elimination status due to declining vacci-
nation coverage and regional immunity gaps have been report-
ed globally [7-17].

Thus, this report aimed to comprehensively review the in-
troduction and evolution of the ROK’s national measles vac-
cination program, the significance of the 2001 MR vaccine
catch-up vaccination campaign, responses to the small-scale
outbreaks in 2018-2019, vaccination coverage over the past
10 years, and policy implications drawn from international

comparisons.

Methods

This study was conducted as a narrative literature re-
view. The data sources included the Korea Disease Control
and Prevention Agency’s “Guidelines for the National
Immunization Program” and “Standards and Methods for
Vaccination,” publicly available data from the Immunization
Registry Information System, and reports on measles outbreaks
in the ROK in 2018-2019. In addition, national vaccina-
tion coverage estimates from the World Health Organization
(WHO) and United Nations International Children’s Emer-
gency Fund (UNICEF), as well as official documents from
the U.S. Centers for Disease Control and Prevention, the UK
Health Security Agency, Japan’s Ministry of Health, Labour
and Welfare, and the Public Health Agency of Canada, were
used [2-17].
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To verify the legal basis, the Infectious Disease Control and
Prevention Act was reviewed using the Korea Law Information
Center [18]. Comparator countries were selected as those that
operate a two-dose vaccination policy, have access to official
data, and allow the comparison of strategies for maintaining
elimination status [12-17]. For cross-national comparison,
the first- and second-dose vaccination schedules, recent vac-
cination coverage, pre-school-entry verification or equivalent
management systems, supplementary vaccination during out-
breaks, and post-exposure prevention strategies were selected

as common comparison criteria [12-17].

Results

1. Introduction of the Measles Vaccine and
Institutionalization of the Elimination Strategy
Measles vaccination in the ROK laid the foundation for

measles elimination through the initiation of monovalent mea-

sles vaccination in 1965, the introduction of routine measles
vaccination in 1983, the recommendation of a two-dose sched-
ule in 1997, and the implementation of a vaccination cam-
paign in 2001 to establish herd immunity. Moreover, measles
is designated as an infectious disease for which vaccination is
required under the Infectious Disease Control and Prevention
Act (Article 24), and vaccination is provided to infants and

young children through the National Immunization Program

Table 1. Key milestones in measles immunization and elimination policy in the Republic of Korea
Year Key event Policy implication
1965 Introduction of the measles vaccine in Inception of the national measles vaccination policy
the Republic of Korea
1983 Introduction of MMR vaccine into the national Adoption of MMR vaccine for routine national immunization
immunization program (one dose) program
1997 Establishment of the two-dose MMR vaccine ~ Herd immunity strengthened by scheduling routine doses at
schedule 12-15 months and 4-6 years of age
2000-2001  Nationwide epidemic (about 55,000 cases, Direct trigger for shifting to an elimination strategy
7 deaths)
2001 Nationwide MR vaccine catch-up campaign Vaccination drive to build herd immunity among
susceptible” individuals aged 8-16 years
2001 Implementation of second-dose verification for Institutional measure to supplement missing second-dose
elementary school entrants MMR vaccination before school entry
20006 Interruption of endemic measles transmission ~ Achieved interruption of domestic measles transmission
through herd immunity
2014 WHO verification of measles elimination Transitioned into the phase of sustaining elimination
2018-2019  Response to small outbreaks associated with Preventing nationwide spread through additional vaccination
importation in outbreak areas and infection control in healthcare
settings
2024 MMR vaccine first-dose coverage at 97.1%, Sustained maintenance of high vaccination coverage
second-dose coverage at 95.2%
MMR=measles-mumps-rubella; MR=measles-rubella; WHO=World Health Organization. “Susceptible individuals are defined as those
without documented immunity to measles (through vaccination or natural infection) who are at high risk of secondary transmission after
contact with a patient.
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(NIP). After the large-scale outbreak in 2000-2001, the Five-
Year Measles Elimination Plan was established in 2001, and
approximately 5.7 million children and adolescents aged 8-16
years (97.3%) received the MR vaccine through a catch-up
vaccination campaign. In the same year, the school-entry vac-
cination verification program was launched and subsequently
became a central mechanism for managing missed routine
vaccinations (Table 1). During this period, not only the large-
scale outbreak, but also the judgment that the level of herd im-
munity needed to be restored by reducing the accumulation of
susceptible individuals, played a role in the background to the
policy shift. As a result, the ROK declared measles elimination
in 2006 and has maintained elimination status since receiving

WHO verification of measles elimination in 2014 (Table 1).

2. Functional Division between Routine MMR
Vaccination under the NIP and the Temporary
Vaccination Program
The MMR vaccine has consistently been used as the ba-

sic vaccine in the routine program, and the current schedule

provides two doses at 12-15 months and 4-6 years of age. In

contrast, the 2001 MR vaccination did not replace routine vac-
cination under the NIP; rather, it served as a strategic supple-
mentary measure to reduce susceptible school-aged individu-
als within a short period shortly after the large-scale outbreak
[5]. In the measles immunity survey conducted in December
2000, the seropositivity rate among elementary, middle, and
high school students nationwide was 89.4%. Accordingly, the
vaccination campaign was implemented primarily among stu-
dents from the first grade of elementary school to the third
grade of middle school, whose antibody positivity rate did not
reach 95%. The use of the MR vaccine for temporary vaccina-
tion during this period can be understood as a practical choice
based on the goal of rapidly reducing the size of the susceptible
population. In other words, the MMR vaccination program
constitutes a continuous system for establishing baseline im-
munity, while the MR vaccination program was a temporary
program to close immunity gaps during a specific period (Table

2).

Table 2. Role comparison of routine MMR vaccine immunization and the nationwide MR vaccine catch-up campaign in 2001

Category Routine national immunization Nationwide MR vaccine catch—up campaign in 2001
Vaccine MMR MR
composition

Usage period Maintained as part of routine national

immunization from its introduction in 1983 to

the present
Main target group
years
Policy objective
infants and preschool-aged children
Relation to school-
entry program
record check program

First dose at 12-15 months; second-dose at 4—6
Establishing and maintaining basic immunity in

Verification of second MMR vaccine dose
completion in the school-entry vaccination

Used temporarily for a nationwide catch-up
campaign during the 2001 elimination initiative

Catch-up mass immunization for approximately 5.9
million children aged 8-16 years

Rapidly reduce the number of susceptible individuals
following the 2000-2001 nationwide epidemic

Strategic temporary vaccination activity introduced
to fill immunity gaps in age groups with missed
routine doses

MMR=measles-mumps-rubella; MR=measles-rubella.
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Confirmation of limited
= transmission in
healthcare settings
and the community

Recognition of
imported or
import-related cases

Case reporting,
laboratory testing,
and epidemiologic

investigation

Contact tracing and
quarantine; temporary
vaccination for =
susceptible contacts,
exposed infants, and

Interruption of further
transmission and end
of the outbreak

healthcare workers

Analysis of contributing factors showed that overseas travel (44.3%) and exposure within healthcare facilities (38.1%) were
the main causes; household/family (6.2%), workplace/gatherings/schools (3.6%), and dormitory exposure (1.5%) were also
identified as sources of infection.

Figure 1. Flowchart of responses to small-scale measles outbreaks in the Republic of Korea, 2018-2019
The flowchart outlines case detection, laboratory confirmation, contact tracing, quarantine, and targeted vaccination of susceptible contacts

during the 2018-2019 outbreaks.

3. Early Containment of Small-scale Outbreaks

in 2018-2019

Beginning with an outbreak in Daegu in December 2018,
measles outbreaks were reported in several regions in 2019,
including Gyeonggi, Daejeon, and Seoul, and most cases were
imported or importation-related, showing a pattern of trans-
mission mainly among infants under 1 year of age and health-
care workers. A total of 194 cases were reported in 2019, but
the outbreak did not expand into a nationwide outbreak be-
cause rapid reporting and testing, contact tracing, isolation,
supplementary vaccination of susceptible individuals, and
strengthened infection control in healthcare facilities were
implemented in parallel. At that time, the response did not in-
volve a shift to nationwide blanket vaccination after outbreak
recognition. Instead, it was implemented as a stepwise contain-
ment strategy consisting of case confirmation, epidemiological
investigation, contact classification, selective temporary vacci-
nation of measles-susceptible individuals, and strengthened in-
fection control (Figure 1). Risk factor analysis identified over-
seas travel in 86 cases (44.3%) and exposure within healthcare
facilities in 74 cases (38.1%) as major sources of infection

[10,11].
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Figure 2. Trends in measles incidence and national immuni-
zation coverage in the Republic of Korea, 2015-2024

Orange line, measles-mumps-rubella (MMR) first-dose coverage at
age 3 years; blue line, MMR second-dose (full vaccination) coverage
at age G years; gray line, overall national immunization program full
vaccination coverage at age 6 years. NIP=National Immunization

Program.

4, Stable Maintenance of High Vaccination

Coverage over the Past 10 Years

Based on data from nationally approved statistics published
for 2015-2024, full vaccination coverage for the measles vac-
cine was consistently higher than the overall full vaccination
coverage under the NIP calculated for the same age group
(Figure 2). For 2015-2017, the nationally approved statistics
at that time were published as full vaccination coverage among
children aged 3 years, and vaccination coverage for children

aged 6 years (the age for the second dose) was not calculated
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in the approved statistics; therefore, those years were excluded
from the analysis. In 2024, first-dose coverage for the MMR
vaccine among children aged 3 years was 97.1%, and its sec-
ond-dose coverage among children aged 6 years was 95.2%,
while overall full vaccination coverage under the NIP in the
same age group was 89.4% (Table 1). Here, second-dose cov-
erage for the MMR vaccine refers to the proportion of individ-
uals who completed two doses of measles-containing vaccine,
while overall full vaccination coverage under the NIP refers
to the proportion who completed the full recommended NIP
schedule for the same age group. The publicly available data of
WHO/UNICEF also shows that the ROK’s first-dose coverage
for the MMR vaccine was maintained at an average of 97.7%,
while second-dose coverage was maintained at an average
of 96.1% during 2015-2023. In particular, even during the

coronavirus disease 2019 (COVID-19) pandemic, first-dose

coverage for the MMR vaccine in the ROK remained around
97% and second-dose coverage remained around 95%, indi-
cating only a mild decline in vaccination coverage. Both na-
tionally approved statistics and international estimates show
that the ROK has continued to maintain a stable two-dose vac-

cination system in recent years [7,12].

5. Status Related to Elimination Maintenance

from an International Comparison

In cross-national comparison, the ROK is characterized by
the maintenance of high coverage for both the first and second
doses, with only a small gap between the two. While Japan also
operates a stable two-dose vaccination system, in the United
States and the United Kingdom, regional and state-level im-
munity gaps may pose challenges regardless of national average

vaccination coverage. It is commonly observed that two doses

Table 3. Comparison of measles immunization and strategies for sustaining its elimination across countries

COVID-19 period

Second-dose State-level variation in

MMR vaccine

United States
coverage

MMR vaccine in 2025 after prolonged

multiregional outbreaks

Routine Recent coverage/key Verification or Outbreak response
Country
schedule feature management system feature
Republic of ~ Second-dose High coverage maintained,  School-entry vaccination Selective additional
Korea MMR vaccine no major decline during the verification, registry-based  vaccination, contact

United Second-dose Lower second-dose coverage
Kingdom MMR vaccine and identified community
immunity gaps
Japan Second-dose Stable operation of the two-
MR vaccine dose schedule
Canada Second-dose Loss of elimination status

follow-up management, and infection
control in healthcare
settings
Stringent school-entry State-based response,
requirements, differences focus on post-exposure
in exemption criteria across  prophylaxis
states
Ongoing reinforcement Schedule adjustment and
through catch-up strengthened supplementary
vaccination vaccination
Management centered on Maintenance of routine
routine vaccination schedule and surveillance
system
Differences in systems across Strengthened response to

provinces and territories regional outbreaks

Data source: [12-17]. MMR=measles-mumps-rubella; MR=measles-rubella; COVID-19=coronavirus disease 2019.
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of the measles vaccine serve as the basic framework and that
supplementary vaccination during importation or outbreaks,
post-exposure prophylaxis, and management of healthcare
workers are important. In contrast, the ROK operates a nation-
wide verification-based model that combines government cost
support, computerized registration through the Immunization
Registry Information System, and the school-entry verification
program. Japan uses routine two-dose MR vaccination, while
the United States has strong school-entry requirements, but
differences in exemption criteria exist across states. The United
Kingdom has repeatedly strengthened schedule adjustments

and catch-up vaccination (Table 3).

Discussion

At the measles elimination stage, the core of the ROK’s
policy is that it has linked the stable operation of the NIP pro-
gram, systematic management of vaccination records, the
school-entry vaccination verification program, and selective
temporary vaccination during outbreaks into a single continu-
ous management system [5-11]. This linkage is significant as
an institutionalized example of verifying missed second doses
again at the pre-school entry stage. Over the past 10 years,
measles vaccination coverage in the ROK has been maintained
at a high level and in a stable manner, and no sharp decline was
observed even during the COVID-19 pandemic [7,12]. This
finding suggests that the ROK’s system, which combines NIP
cost support, electronic registration-based management, and
the school-entry vaccination verification program, functioned
relatively stably even under external adverse events.

The small-scale outbreaks in the ROK in 2018-2019 show

that simple vaccination coverage management alone is not

S14

sufficient for measles management after elimination. In partic-
ular, because imported cases can spread, centered in healthcare
facilities, immunity management and post-exposure response
are important for infants, healthcare workers, and contacts
with unverified vaccination histories [10,11]. In this regard,
the possibility of declining seropositivity has been reported
among some young adults and healthcare workers in the ROK.
In a study on healthcare workers at a university hospital, the
overall seropositivity rate was 92.0%; however, it was lower,
at 78.6%, among those aged 20-25 years. Even among indi-
viduals who had received two doses, the seropositivity rate was
lower in those who had received two doses during childhood
than in those who had received occupational catch-up vaccina-
tion [19]. Another study found that 91% of newly employed
healthcare workers who were antibody-negative showed sero-
conversion after one additional dose, and 83% of these indi-
viduals already had a documented history of two-dose vaccina-
tion, suggesting the possibility of secondary vaccine failure [20].
These findings indicate that assessment of age-group-specific
immunity levels and management of susceptible individuals
may become increasingly important in the maintenance phase
of elimination.

The experiences of countries where the maintenance of
elimination verification has recently been challenged provide
important comparative cases that highlight differences from
the ROK. Canada lost its elimination status in 2025 after pro-
longed multi-regional outbreaks continued following 2024
[17], and the United Kingdom has also reported situations
wherein the maintenance of elimination has been threatened
due to low second-dose vaccination coverage and communi-
ty-level immunity gaps [14,15]. In contrast, the ROK differs

in that it has already institutionalized a nationally uniform
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two-dose routine MMR vaccination schedule, pre-school-entry
verification of individuals with missed vaccinations, electronic
registration-based follow-up management, and temporary
vaccination programs during outbreak situations. Conversely,
the ROK'’s relative strength in preventing the re-establishment
of endemic transmission in the context of importation can
be interpreted not simply as high national average vaccina-
tion coverage but as the nationwide operation of a system for
identifying unvaccinated individuals and providing follow-up
management.

This study has several limitations. First, because this study
was conducted as a narrative literature review and did not in-
volve a systematic literature search or meta-analysis, the lit-
erature selection process was not fully efficient. Second, the
indicators used for cross-national comparison were combined
from WHO/UNICEF estimates and official data from individ-
ual countries, and therefore, heterogeneity may exist in defini-
tions and calculation methods [12-17]. Third, caution is need-
ed when interpreting the findings because the reference years
and age definitions for Korean vaccination coverage were not
consistent with the international comparison data.

Nevertheless, this study is meaningful in that it goes be-
yond a simple chronological description of changes in the
ROK’s measles NIP and reinterprets these changes from the
perspective of the management system, together with interna-
tional comparison. Going forward, it will be necessary to sta-
bly maintain the current high two-dose vaccination coverage,
while continuously monitoring the possibility of immunity
gaps among healthcare workers and some age groups. It will
also be necessary to evaluate seropositivity rates together with
patterns of occurrence in order to respond proactively to the

risk of measles resurgence.
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Incidence and Epidemiologic Characteristics of Measles in the
Republic of Korea Following Elimination Verification (2014-2025)

Subin Park @, Jihee Lee @, Dongkeun Kim @, Yeoeun Yun @, Hyejin Kim @, Jangmi Kwon @, Hyungmin Lee*

Division of Infectious Disease Control, Department of Infectious Disease Policy, Korea Disease Control and Prevention Agency, Cheongju,
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ABSTRACT

Objectives: The Republic of Korea was verified by the World Health Organization as having eliminated measles in March
2014. This study analyzed the epidemiologic characteristics of measles cases reported between 2014, when elimination was
verified, and 2025, and proposed strategies to sustain elimination status.

Methods: A case series study was conducted among 824 individuals reported to Korea's national infectious disease surveillance
system from January 2014-December 2025 who were classified as measles cases by the National Measles Elimination
Verification Committee. Descriptive analyses examined occurrence patterns, infection sources, age distribution, nationality
(Korean and foreign nationals), vaccination status, and outbreak characteristics.

Results: The domestic pattern of measles incidence showed a trend similar to the global epidemic cycle. Of the 824 cases,
96.7% (797) were imported or import-related. Adults aged >19 years accounted for 51.5% (424), indicating a shift from
children to adults. The proportion of cases among foreign nationals increased from 4.1% in 2014 to 65.3% in recent years,
and the proportion of cases among young adults who had completed two doses of measles-containing vaccine increased from
16.0% in 2019 to 33.3% in 2025. Healthcare facilities accounted for over 50.0% of the settings where secondary domestic
transmission associated with imported cases occurred.

Conclusions: Although the Republic of Korea has maintained measles elimination status, small importation-related outbreaks
continue to occur, consistent with global epidemiologic trends. Sustaining elimination status requires maintaining high
vaccination coverage, strengthening surveillance and rapid response, and implementing targeted immunization and risk

communication strategies for high-risk populations.
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Introduction by the so-called 3C (cough, coryza, conjunctivitis) symptoms.
It is a highly contagious infectious disease with an attack rate of
Measles is an acute febrile and erythematous rash illness over 90% when susceptible individuals are exposed during the

caused by infection with the measles virus, and is characterized infectious period [1]. In the Republic of Korea (ROK), measles
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Key messages
(D What is known previously?

In March 2014, the Republic of Korea was verified by
the World Health Organization as having eliminated
measles and has since successfully interrupted endemic
virus transmission through sustained high vaccination
coverage.

(@ What new information is presented?

The epidemiologic pattern has recently shifted from in-
fants and children to young adults aged 19 years and
older. The proportion of cases involving foreign nation-
als, including students and migrant workers, has also
increased. Outbreak settings now include healthcare fa-
cilities, foreign student dormitories, and multicultural
households with susceptible members.

® What are implications?

Maintaining high vaccination coverage and implement-
ing tailored immunization strategies and risk communi-
cation for young adults and foreign nationals are neces-
sary to sustain measles elimination status.

has been designated and managed as a notifiable infectious dis-
ease since 1954, and following a measles epidemic with more
than 50,000 cases in 2000-2001, measles vaccination was
implemented as a national-level program [2]. As a result, based
on achieving over 95% coverage of the second dose of the
measles-mumps-rubella (MMR) vaccine and an incidence rate
of fewer than one measles case per 1,000,000 population, na-
tional measles elimination was declared in 2006. Subsequently,
based on the absence of measles cases caused by endemic virus
for more than 36 months and the recognition of a systematic
patient and laboratory-based surveillance system, the ROK
was designated as a country with verified measles elimination

in March 2014 by the World Health Organization (WHO)

www.phwr.org Vol 19, No 23 Supplement, 2026

Western Pacific Regional Office (WPRO) [3].

Since measles elimination was verified, the ROK has suc-
cessfully interrupted the transmission of the endemic measles
virus based on high national vaccination coverage of over 95%
for both the first and second doses of MMR vaccine. However,
with periodic global measles epidemics and increases in over-
seas travel and international exchanges, sporadic measles out-
breaks have been continuously reported, primarily associ-
ated with imported cases, among unvaccinated individuals or
populations with waning immunity [4]. In particular, during
the coronavirus disease 2019 (COVID-19) pandemic, routine
vaccination coverage decreased globally, and vaccination ac-
tivities were delayed and suspended. In April 2022, WHO and
United Nations Children’s Fund warned of the possibility of
a global measles epidemic and emphasized the need to estab-
lish policies to prepare for outbreaks, including vaccination to
achieve herd immunity and rapid response measures [5]. Since
2023, measles incidence has increased sharply in Europe, the
Western Pacific Region, and the Americas [6], and countries
with verified measles elimination, such as Canada and the
United Kingdom, have experienced large-scale or prolonged
outbreaks due to concerns about vaccination causing autism
spectrum disorder, relaxation of vaccination policies, and in-
sufficient routine vaccination programs, resulting in re-emer-
gence of endemic measles transmission [7,8].

According to the measles elimination verification frame-
work of WHO WPRO, a National Verification Committee
(NVC) composed of experts in infectious diseases, pediatric
infectious diseases, preventive medicine, and diagnostic testing
evaluates the status of measles cases within each country, and
the Regional Verification Committee for the Western Pacific

holds annual meetings to assess measles elimination and its
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maintenance by country [9]. This study comprehensively re-
views and analyzes the epidemiologic characteristics of measles
cases, the level of the surveillance system, vaccination cover-
age, and sustainability of programs and laboratory testing. To
maintain measles elimination, a systematic surveillance sys-
tem and sufficient vaccination coverage are required, and pre-
venting imported viruses from continuously circulating in the
community for more than 12 months is important [10]. This
study aims to analyze the status of measles cases and their epi-
demiologic characteristics in the ROK since the elimination of
measles in 2014 through 2025, and to propose strategies to
prevent the importation and further spread of measles within

the country.

Methods

1. Case Definition

Suspected measles cases were classified using criteria that
comprehensively incorporated clinical, laboratory, and epi-
demiologic information, reflecting the WHO WPRO measles
elimination verification criteria [10]. Cases classified as mea-
sles cases by the case classification committee of the Korea
Disease Control and Prevention Agency (KDCA), including
the Division of Infectious Disease Control and the Division of
Viral Diseases, and by the NVC, meet the following criteria: A
laboratory-confirmed case with clinical symptoms consistent
with measles, wherein measles-specific IgM antibody is de-
tected via serologic testing or measles virus is detected by re-
verse transcription polymerase chain reaction; a case that is not
laboratory-confirmed but is temporally and spatially associ-
ated with a confirmed case or an epidemiologically linked case,

with a difference of 7-21 days in rash onset; and a clinically

S30

suspected case presenting with maculopapular rash and fever,
along with at least one of the 3C, but not laboratory-confirmed
or epidemiologically linked to another infectious disease. In
addition, a domestic measles outbreak was defined as two or

more epidemiologically linked measles cases.

2. Data Collection

Domestic measles case data from 2014 to 2023 were ana-
lyzed using statistics accumulated in the Integrated Disease
and Health Management System, and data from 2024 to 2025
were analyzed using integrated data collected through the
Integrated Disease Control Information System. Epidemiologic
information other than demographic characteristics was col-
lected from data reported through patients’ epidemiologic in-
vestigation forms, and vaccination history was determined us-
ing the final vaccination history confirmed in the integrated
vaccination management system through linkage with regis-
tered data. If electronic records were not available, analysis was
conducted based on the final vaccination status recorded in
the immunization booklet. Cases vaccinated as post-exposure
prophylaxis following contact with a measles case and cases
confirmed as measles within 14 days after that vaccination
were not included as completion of that dose, taking into ac-
count the timing of antibody formation. Cases without docu-
mented evidence of vaccination history but reported as having
received standard vaccination were classified as “unknown,”
and cases without evidence of vaccination history and with
contraindications to vaccination or infants who had not yet
reached the recommended age for vaccination were classified
as “unvaccinated.”

Annual measles outbreak cases were identified using data

collected from submissions to national annual reports for
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maintaining measles elimination. For the calculation of inci-
dence per 1,000,000 population, the mid-year resident regis-
tration population from 2014 to 2025 provided by the Korean
Statistical Information Service was used. Global measles data
were obtained from the “Provisional monthly measles data”
regularly shared monthly by WHO, and global measles trends
up to December 2025 reported in January 2026 were used
[11].

3. Analysis Methods

Pearson correlation analysis was conducted to compare re-
gions of measles outbreaks worldwide and trends in measles
cases in the ROK from 2014 to 2025. Results were presented
as correlation coefficients and p-values. A p-value of >0.05 was
considered statistically significant. Based on epidemiologic in-
vestigation results of measles cases in the ROK, the source of
infection; age, nationality, and vaccination history of the pa-
tients; region of importation; and characteristics of measles
outbreaks were analyzed using descriptive statistics. All analy-

ses were performed using Microsoft Excel 2021 (Microsoft).

Results

1. Annual Occurrence and Source of Infection

A total of 824 measles cases were reported from 2014 to
2025, with the highest number in 2014 at 442 cases (8.6 per
1,000,000 population). Thereafter, from 2015 to 2018, a pat-
tern of small-scale sporadic occurrence was observed with
7-15 cases annually (0.1-0.3 per 1,000,000 population), and
in 2019, 194 cases (3.7 per 1,000,000 population) occurred
in line with global measles epidemics. During the COVID-19
pandemic from 2021 to 2022, no measles cases were report-
ed in the ROK. Thereafter, in the context of global measles
outbreaks, 49 cases (1.0 per 1,000,000 population) were re-
ported in 2024 and 78 cases (1.5 per 1,000,000 population)
in 2025 (Figure 1). Pearson correlation analysis comparing
annual measles patterns in the Western Pacific Region with
trends in measles cases among Korean nationals showed a cor-
relation coefficient of 0.55, which was statistically significant
(p-value<0.001).

Of the total 824 cases, the source of infection was imported
cases in 25.8% (213 cases), import-related cases in 70.9% (584

cases), and unknown cases in 3.3% (27 cases), indicating that
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Figure 1. Incidence of global measles cases by year
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most domestic occurrences were directly or indirectly associ-
ated with importation. Examining the source of infection in
representative measles outbreak years, in 2014, among a total
of 442 cases, imported cases accounted for 4.8% of them (21
cases), and additional transmission occurred mainly in domes-
tic medical institutions and universities, resulting in import-
related cases accounting for 92.1% of the cases (407 cases). In
2019, 194 measles cases occurred, of which imported cases
accounted for 44.3% (86 cases), and import-related cases due
to additional transmission centered on medical institutions ac-
counted for 53.6% of the cases (104 cases). In 2025, a total
of 78 measles cases occurred, with imported cases accounting
for 70.5% (55 cases) and import-related cases accounting for
29.5% of the cases (23 cases), and domestic transmission cases
centered on medical institutions were identified. Since verifica-
tion of measles elimination, the proportion of import-related

cases showed a gradual decreasing trend, from 92.1% in 2014

to 53.6% in 2019 and 29.5% in 2025 (Table 1). Looking at
monthly occurrence during the analysis period, measles cases
generally began in January, peaked with additional domes-
tic transmission cases from March to May, and then declined,

showing a seasonal pattern (Supplementary Figure 1; available

online).

2. Demographic Characteristics and Vaccination

History

Among the 824 cases, adults aged 19 years and older ac-
counted for the largest proportion at 51.5% (424 cases), fol-
lowed by infants under 1 year of age at 19.7% (162 cases).
Examining the age distribution at major domestic measles out-
break time points, the proportion of infants under 1 year of
age showed a decreasing trend, from 25.8% in 2014 to 14.4%
in 2019 and 10.3% in 2025. The proportion of adults aged
19 years and older increased from 33.5% in 2014 to 69.6%

Table 1. Annual measles cases and distribution by origin of infection in Republic of Korea
Origin of infection
Year Incidence rate”
Total Imported? Import-related” Unknown®
Total 824 (100.0) 213 (25.8) 584 (70.9) 27 (3.3)
2014 442 (100.0) 21(4.8) 407 (92.1) 14 (3.2) 8.6
2015 7 (100.0) 3 (42.9) 1(14.3) 3(42.9) 0.1
2016 18 (100.0) 9 (50.0) 9 (50.0) 0(0.0) 0.3
2017 7 (100.0) 3 (429 0 (0.0) 4 (57.1) 0.1
2018 15 (100.0) 5(33.3) 8(53.3) 2(13.3) 0.3
20197 194 (100.0) 86 (44.3) 104 (53.0) 421 37
2020 6 (100.0) 6 (100.0) 0(0.0) 0 (0.0) 0.1
2021 0 (100.0) 0(0.0) 0(0.0) 0(0.0) 0.0
2022 0 (100.0) 0(0.0) 0(0.0) 0(0.0) 0.0
2023 8 (100.0) 7 (875) 1(12.5) 0(0.0) 0.2
2024 49 (100.0) 18 (36.7) 31(63.3) 0(0.0 1.0
2025 78 (100.0) 55 (70.5) 23 (29.5) 0(0.0) 15
Unit: number of cases (%), %. “History of overseas travel 7-21 days before rash onset and confirmed based on epidemiologic or virologic
evidence. PCases infected within the community and epidemiologically or virologically linked to an imported case. “Confirmed cases not
epidemiologically or virologically linked to imported or community transmission. “Incidence rate calculated per 1,000,000 population based
on the midyear resident registration population. “Includes two suspected cases in 2017 and one suspected case in 2019.
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in 2019, 93.9% in 2024, and 74.4% in 2025, and an adult-
centered outbreak pattern became pronounced (Table 2).
Among adults aged 19 years and older, excluding 46 individu-
als aged 40 years and older, approximately 89.2% of the cases
(378 cases) occurred among young adults aged 19-39 years.
Among measles cases in the ROK, the proportion of foreign
nationals increased gradually (Figure 2). Compared with 4.1%
in 2014 and 22.2% in 2019, the proportion of foreign nation-
als increased markedly to 62.5% in 2023 and 65.3% in 2024,

and most cases were individuals who entered the country for

purposes such as study, work, visiting relatives, or travel.
Analysis of vaccination history showed that, although there
were differences by year, unvaccinated individuals and cases
with unknown vaccination history accounted for a substantial
proportion of the cases (Figure 3). Of the 824 cases, consid-
ering the timing of the first dose of MMR (12-15 months of
age), 98.8% (160 cases) of patients under 1 year of age were
unvaccinated individuals. In the 1-6-year age group, 69.4%
(77 cases) were unvaccinated individuals, and 30.6% (34

cases) were one-dose recipients. In the 7-18-year age group,

Table 2. Distribution of measles cases by age group and year in Republic of Korea
Year Total <1 yr 1-6 yr 7-18 yr 219 yr
Total 824 (100.0) 162 (19.7) 111 (13.5) 127 (15.4) 424 (51.5)
2014 442 (100.0) 114 (25.8) 76 (17.2) 104 (23.5) 148 (33.5)
2015 7 (100.0) 0(0.0) 3 (429 1(14.3) 3 (429
2016 18 (100.0) 2 (11.1) 2(11.1) 0 (0.0) 14 (77.8)
2017 7 (100.0) 2(28.6) 1(14.3) 1(14.3) 3 (42.9)
2018 15 (100.0) 3(20.0) 1(6.7) 3(20.0) 8(53.3)
2019 194 (100.0) 28 (14.4) 20 (10.3) 11 (5.7) 135 (69.6)
2020 6 (100.0) 1(16.7) 0(0.0) 2(33.3) 3 (50.0)
2021 0 (100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
2022 0 (100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
2023 8 (100.0) 2 (25.0) 0(0.0) 0(0.0) 6 (75.0)
2024 49 (100.0) 2 (4.1 0 (0.0) 1(2.0) 46 (93.9)
2025 78 (100.0) 8 (10.3) 8 (10.3) 4(5.1) 58 (74.4)
Unit: number of cases (%).
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Figure 2. Annual measles cases by nationality (Korean and non-Korean) in Republic of Korea
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80.3% (102 cases) were two-dose recipients, and 11.0% (14
cases) had unknown vaccination history. Among those aged
19 years and older, 50.9% (216 cases) had unknown vaccina-
tion history, and 25.7% (109 cases) were two-dose recipients.
In 2014, unvaccinated individuals accounted for the highest
proportion at 40.0%, followed by two-dose recipients at 31.2%
and cases with unknown vaccination history at 20.5%. From
2016 to 2018, the proportion of unvaccinated individuals re-
mained at 20.7-33.3%, and the proportion of cases with un-
known vaccination history was higher than 50% in some years.
In 2019, 32.5%, 28.4%, and 23.2% of the cases had unknown
vaccination history, were unvaccinated, and were one-dose re-
cipients, respectively, and in 2024, the proportion of cases with
unknown vaccination history increased markedly to 63.3%. In
2025, two-dose recipients accounted for the highest propor-
tion at 33.3%, followed by unvaccinated cases at 30.8% and

cases with unknown vaccination history at 25.6%.

3. Imported Cases
Among the 213 imported cases, analysis by region of im-
portation showed that 78.4% (167 cases) of the patients were

imported from the Western Pacific Region (Supplementary
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Figure 3. Distribution of measles

2022 2023 2024 2025 cases by year and vaccination

status in Republic of Korea

Table 1; available online). By country of importation within
the Western Pacific Region, Vietnam accounted for the largest
proportion at 61.7% (103 cases), followed by the Philippines
at 16.2% (27 cases), China at 6.6% (11 cases), and Indonesia
and Mongolia each at 3.0% (5 cases). Importation from the
European Region was the second most common, accounting
for 11.3% (24 cases) of the patients. Uzbekistan accounted
for 37.5% of the patients (9 cases), followed by Kazakhstan at
25.0% (6 cases) and Ukraine at 8.3% (2 cases). The third most
common region of importation was Southeast Asia, account-
ing for 7.5% of the patients (16 cases), with Thailand account-
ing for 87.5% (14 cases) and India for 12.5% (2 cases). No im-
ported cases were reported from the Americas or the Middle

East.

4. Domestic Measles Outbreak Cases

Domestic measles outbreak cases were reported intermit-
tently and showed varied annual occurrence scale and charac-
teristics (Table 3). In 2014, a total of 22 outbreaks involving
392 cases occurred due to secondary transmission from im-
ported cases, representing the largest measles outbreak since

the verification of measles elimination. The main transmission
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Table 3. Measles outbreaks by year in Republic of Korea
No. of s Main transmission settings ~ Main  Main source of exposure/ Predominant Eluziies) Ef
e outbreaks® ERE (No. of outbreaks) genotype  country of importation age group el
related cases (mean days)
2014 22 392 Healthcare facilities (11), B3, D8 Vietnam, China, etc Infants and young 40.7
educational institutions children, adults aged
(©), etc 20-39 years
2015 - - - - - - -
2016 5 10 Workplace (4) HI, D8 Indonesia, Mogolia, Adults aged 2039 years 14.0
China, etc
2017 - - - - - - -
2018 2 6 Healthcare facilities (1), etc B3, D8 China, etc Students 1855
2019 129 108 Healthcare facilities (7), etc B3, D8 Vietnam, the Philippines, Infants and young 19.8
Thailand, etc children, adults aged
20-39 years
2020 - - - - - - -
2021 = = = = = = =
2022 - - - - - - -
2023 - - - - - - -
2024 49 34 Healthcare facilities (2), B3, D8 Uzbekistan, Kazakhstan, ~ Adults aged 20-29 years 14.8
dormitories (1), etc Malaysia, etc
2025 109 32 Healthcare facilities (5), etc B3 Vietnam, Uzbekistan, Adults aged 20-39 years 16.7
Cambodia, etc
-=not available. “Two or more epidemiologically linked cases (clustered in time and space). "The mean number of days is calculated as the
interval between the rash onset date of the first case and that of the last case within a cluster. “Cases clustered across 2019 (1), 2024 (1), and
2025 (5): infants/children from multicultural families transmitted during mother-country visits, resulting in postentry spread.

settings were medical institutions, accounting for 50.0% of the
patients (11 cases), primarily among children without measles
immunity, followed by educational institutions such as daycare
centers and universities at 27.3% (6 cases). In 2019, 108 cas-
es were reported from 12 measles outbreaks, which occurred
mainly among infants and young children and individuals in
their 20s and 30s, and medical institutions, as the main trans-
mission setting, accounted for 58.3% of the patients (7 cases).
In 2024, 34 additional cases were reported from four measles
outbreaks, and among these, a medium-scale measles outbreak
(22 cases) centered on a university dormitory for foreign na-
tionals was newly observed. In 2025, ten measles outbreaks

were reported, with five cases involving non-immune infants

www.phwr.org Vol 19, No 23 Supplement, 2026

and young children from multicultural families during visits to
their countries of origin, followed by additional transmission
after entry in four medical institutions and one household.
From 2014 to 2025, the longest duration of measles out-
breaks was 40 days, and no measles outbreaks lasting more
than 12 months in the community were identified. Genotypic
analysis of viruses isolated from each cluster showed that mea-
sles viruses identified in the ROK were mainly of the B3 and
D8 genotypes, and most were confirmed as imported cases or
cases epidemiologically linked to them. In the 2016 measles
outbreak, genotype H1 was identified, which was confirmed as

an imported case from China.
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Conclusion

Following the verification of measles elimination by the
WHO in 2014, this study comprehensively analyzed the do-
mestic occurrence and epidemiologic characteristics of measles
cases reported to the national infectious disease surveillance
system in the ROK from 2014 to 2025. The ROK has rela-
tively stably maintained measles elimination status through
systematic surveillance, high vaccination coverage, low levels of
occurrence and non-detection of endemic virus, and early ter-
mination of outbreaks. However, sporadic occurrence through
importation continues in the context of increased international
exchanges and global measles outbreak conditions [12,13].

Annual measles occurrence in the ROK showed a pattern
closely linked to global measles epidemics occurring at ap-
proximately 4-5-year intervals [14,15]. Most domestic occur-
rences were directly or indirectly associated with importation,
and these results indicate that importation is a major factor in
measles occurrence in the ROK. Countries with measles elimi-
nation, such as the United States and Japan, also show that
measles viruses imported from endemic countries are a com-
mon factor in domestic outbreaks, supporting the need for a
strategic approach to imported cases [16,17]. At the quaran-
tine stage, symptom surveillance for incoming travelers should
be strengthened, and an early suspicion reporting system in
medical institutions should be continuously maintained. In
addition, efforts should be made to inform visitors and travel-
ers to measles-endemic countries, migrants and multicultural
families in information blind spots, and foreign student and
worker communities about overseas occurrences, and to en-
sure verification of vaccination history and adherence to per-

sonal hygiene practices.

S36

The age distribution of measles occurrence showed a clear
change compared with the past. During the 2001 measles epi-
demic, measles cases in the ROK occurred mainly among chil-
dren [18,19], but since the verification of measles elimination
in 2014, 51.5% (424 cases) of all cases were adults aged 19
years and older, of whom 89.2% of cases were young adults
in their 20s and 30s. These changes in occurrence patterns
are not limited to the ROK, and young adult cohorts have also
been reported as potential susceptible groups in other measles
elimination or low-incidence countries, such as Spain and
Greece [20,21]. In children, first- and second-MMR dose cov-
erage has been consistently maintained at over 95% through
the national vaccination program, which is interpreted as a
result of stable maintenance of immunity levels through pre-
school vaccination verification programs. However, in some
adults, it is presumed that multiple factors have acted in com-
bination, including immunity gaps in cohorts born before the
introduction of the national vaccination program (1983), re-
duced opportunities to acquire additional immunity through
natural infection after verification of measles elimination, and
waning immunity over time after vaccination [22]. Due to in-
creases in overseas travel and international exchanges, the like-
lihood of exposure to imported measles has increased within
the adult age group. In particular, individuals in their 20s and
30s represent an age group with a relatively large proportion of
personnel working in medical institutions [23], suggesting that
increased exposure in medical institution settings may have in-
fluenced occurrence patterns. Therefore, along with maintain-
ing vaccination coverage in children, strategies for immunity
management targeting young adults are needed. It is neces-
sary to strengthen verification of vaccination history and addi-

tional vaccination for groups at relatively high risk of measles
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infection, such as individuals planning overseas travel and
medical institution personnel.

The steadily increasing proportion of foreign nationals
among measles cases suggests that the likelihood of measles
importation is higher among population groups that are not
sufficiently covered by the protective effects of the domestic
vaccination program. In foreign patients, it is often difficult to
verify vaccination history in their countries of origin, or they
are unvaccinated, and there were also difficulties in isolation
and contact management after symptom onset due to language
barriers and difficulties in accessing the domestic healthcare
system [24]. In addition, many imported cases were identified
from the Western Pacific Region, including Vietnam, and were
interpreted as being associated with cases introduced by for-
eign travelers, international students and workers, or members
of multicultural families visiting measles-endemic countries
after childbirth [25]. Therefore, future measles management
strategies need to expand beyond the national vaccination pro-
gram focused on infants and young children among nationals
to include infectious disease prevention education for foreign
residents, international students, and workers residing in the
country, including verification of vaccination records both be-
fore and after entry and recommendations for vaccination.

Analysis of vaccination history showed that unvaccinated
individuals and cases with unknown vaccination history still
accounted for a certain proportion. In particular, among the
adult age group, vaccination history was difficult to verify in
many cases. It is because, with the expansion of the nation-
al support program for essential vaccination for infants and
young children in 2009, the administrative support program
for computerized vaccination registration began in earnest,

and vaccination history still cannot be verified among many

www.phwr.org Vol 19, No 23 Supplement, 2026

adult cases [26]. In 2024, as the proportion of foreign patients
increased to 65.3% due to an outbreak in a university dormi-
tory for foreign nationals, the proportion of cases wherein vac-
cination history was difficult to verify also increased to 63.3%,
which might have influenced these results.

In 2025, cases were most frequent among individuals who
had received two doses, suggesting the possibility of second-
ary vaccine failure due to reduced opportunities for natural
immune boosting after the verification of measles elimination
and waning immunity over time after vaccination. In particu-
lar, among young adults and medical institution personnel,
high-intensity exposure to imported cases may have contrib-
uted to the occurrence of breakthrough infections. This find-
ing was consistent with cases reported in measles elimination
or low-incidence countries, such as Spain and the Netherlands
[20,27,28], and shows that, despite high national vaccination
coverage, groups with insufficient or unverified immunity may
exist. This finding was also consistent with the results of the
2019 National Seroepidemiologic Survey for Measles, wherein
individuals born between 1993 and 2003 had the lowest mea-
sles antibody positivity rates and were identified as a group at
high risk of infection [29]. In addition, cases have been report-
ed in Mongolia wherein prolonged outbreaks occurred due to
immunity gaps among young adults, resulting in the loss of the
WHO measles elimination status [30]. Accordingly, based on
the results of the national immunity survey conducted every
five years, it is necessary to continuously identify immunity-
vulnerable groups and to establish tailored strategies to im-
prove immunity levels for young adults planning to visit over-
seas outbreak regions and medical institution personnel who
are in contact with imported measles cases.

Domestic outbreaks generally occurred on a small scale, but
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the main transmission sites were medical institutions. Medical
institutions are settings where initial visits and treatment of
measles cases occur, and early recognition within medical insti-
tutions, rapid isolation, and contact management are critical to
preventing additional transmission. The proportion of import-
related cases showed a gradual decreasing trend, suggesting
that high vaccination coverage and rapid case detection and
response systems are effectively preventing additional trans-
mission. However, considering the seasonal pattern wherein
imported cases increase from January and domestic outbreaks
are concentrated from late winter to spring, as well as the fact
that transmission within medical institutions remains a ma-
jor transmission route of small-scale outbreaks, it is necessary
from the beginning of the year to provide alerts and awareness
regarding measles occurrence due to importation to academic
societies and associations, medical institutions, and local gov-
ernments. In addition, continuous emphasis should be placed
on ensuring immunity among healthcare workers and adher-
ence to infection control measures, such as rapid isolation of
suspected cases and the use of personal protective equipment
when suspected cases occur.

To respond to these occurrence characteristics, KDCA has
implemented multifaceted measles response strategies, includ-
ing strengthening surveillance at the quarantine stage, oper-
ating early detection and rapid response systems centered on
medical institutions, recommending vaccination for high-risk
groups, revising guidelines and strengthening the response ca-
pacity of local governments, holding joint meetings with rel-
evant ministries, and sharing measles occurrence information
with the WHO WPRO. These response efforts have played an
important role in the relatively early termination of domestic

transmission due to imported cases and in maintaining measles
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elimination status in a stable manner.

This study described the measles occurrence status and
epidemiologic characteristics in the ROK after verification of
measles elimination using national surveillance data, but it has
several limitations. First, as a descriptive epidemiologic analysis
based on surveillance data, it did not sufficiently reflect detailed
occurrence patterns at the si-do or si-gun-gu unit levels or het-
erogeneity in regional risk factors. In particular, a limitation is
that the effects of regional characteristics, such as the density
of medical institutions, the distribution of multicultural fami-
lies, and the scale of foreign students and workers, on measles
occurrence could not be quantitatively analyzed. Second, vac-
cination history was classified based on electronic records
registered in the integrated vaccination management system
and documented records, but in some cases, vaccination his-
tory could not be confirmed and was classified as “unknown.”
Accordingly, there is a possibility of discrepancy with the ac-
tual vaccination status, and particularly in foreign nationals
born abroad, it is difficult to verify vaccination records in their
countries of origin, so the possibility of information bias in the
classification of vaccination history cannot be excluded. Third,
because a systematic analysis of clinical characteristics, such
as individual patients’ clinical symptoms, complications, hos-
pitalization status, and severity, was not included, it was not
possible to evaluate changes in clinical patterns or whether
cases became milder after verification of measles elimination.
Fourth, since global measles occurrence data were based on
WHO monthly provisional data (Provisional data), there may
be variability in the data due to delays in reporting and possible
revisions by country. Accordingly, caution is required in inter-
preting the results of the correlation analysis between domestic

occurrence and global occurrence.
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This study is also meaningful in that it comprehensively
presents the characteristics of measles occurrence and out-
breaks in the ROK after verification of measles elimination,
using national surveillance data covering 12 years. To stably
maintain measles elimination status in the ROK, it is necessary
to continuously maintain high national vaccination coverage
and to strengthen systematic surveillance and rapid response.
In addition, tailored vaccination strategies and promotion of
infection prevention measures are needed for high-risk groups,
including adult travelers with immunity gaps, medical institu-
tion personnel with a high potential for transmission, and for-

eign nationals whose immunity is difficult to verify.
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B 27| AL AL AASHe] A EAe] dis) B o] IAHS A FAAAEAAE HHsko] Adstal, opgFe o
AFE A a7 FA HAA= N450 2 non-coding region located between the Matrix and Fusion protein genes
(MEF-NCR) 97142 4% 58 49 R ZAWA S AT
2k 2T 59(2021-20259)7 +3E 89 JADHAE F 2,37770]9021, 202449 °|F HAF A7F $715H9] 202599= 1,267
7oz 20249 dfH] 130.4% F7H3th o] Al7]o] TRt 8 &A= F 135701, 4% 4] ¢&rH 1307 5 B33 974
(74.6%), D8F 3371(25.4%)°1Att. Sl B2 fFAF o2 A7 HIF2 HASHA ko, BE A G £ i &
g A =2 SAFth

23U 59 A¥A 71 ZAAA = AARZA7S Ao vt RFEW, FAA BAS 6 =
A 29 HA Q1S A9 I35t ZAE AlFeth of2e ZAAAY A FAE AdAE BE

SISl AR A% BAS AST Last Ok AAAAS 05 ESE 59 HAF A9 5
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71l Ao 2 Hee
FQ ZMO: F9; ABA Atk $F; BApoet
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Q52 249 geHll WHO $9 @ $4 494 YED
59 A= AAEA7IF-(World Health Organization, (Global Measles and Rubella Laboratory Network, GMRLN)
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HAZE A AHenzyme-linked immunosorbent assay, ELISA)S 4!
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I AT 4 A2 HS(real-time reverse transcription poly-
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<9 Holg & ARk 450
S LEE AA(N450)00 ofs 2=, BA A

A B3 g 9 999 ofRE Busie Botd 27

482 N (Nucleoprotein)

ololl WHO+= Xt gt 28 #R1& #13 non-coding
region located between the Matrix and Fusion protein genes
(ME-NCR) 94714 ¥ 249] 37} 32 Aastal 4],
AAEA volg AR TE &9 o A ¢4 4
Alofl AT N450
J T=(CLC Main Workbench 25

2 MF-NCR 949
.0.2 [Qiagen],
MEGA 11.0 [Molecular Evolution Genetics Analysis 11.0
software; Pennsylvania State University, www.megasoftware.
net] )5 &&3f HlolEE 7 % AT 24E 9714
TR AARE AA
Sote], A AA 59
Ho]2i A HlolEHo|Aete] AEg HlwE F3f A 7 /A
AWIZ AT ok, E4H N450 747 A

WHO GMRLNOJA| A|F-5l= 24 G(reference sequences)
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(Measles Nucleotide Surveillance)°l %
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_{,\_ ol oc}:/k‘j
strain) G4 A& 5
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2T 53z S B9 S S 20219 07, 2022

< &85t A FEH (phylogenetic analysis)& <33ttt | 07, 20234 84, 20249 497, 20259 787 F
13570]th. oz ZlE HAA A ASEAS 53l
H 1. 39 AdHA 98 @3, 2021-2025
SAAE N SENHEAN -
ol (IgM ELISA) (real-time RT-PCR) =
BAH) L&) AAHH) (Gl AAHH) FE@) UHE(%)

2021 32 3 194 19 226 22 9.7
2022 19 2 91 4 110 6 5.5
2023 19 0 205 15 224 15 6.7
2024 28 0 522 62 550 62 11.3
2025 82 11 1,185 118 1,267 129 10.2

A 180 16 2,197 218 2,377 234 9.8
AT 9 A= Ak BASHAFHO R =g FAto] Fote] A SIS A E ¥ ASE TY Y AHAF E WA (AR) G A
7t Z3E| B2 YA H $A} £29F thE. ELISA=enzyme-linked immunosorbent assay; RT-PCR=reverse transcription polymerase chain reaction.
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22 39 A7 53 & dA 749 £4 837 2021-2025
7& s
= 2021 2022 2023 2024 2025

B3 (3 -%)” 0 0 0 9 44

B3 (|-G w=)? 0 0 0 21 23

D8 (&2 0 0 7 9 11

D8 (FY+d&3) 0 0 1 0

24871 0 0 0 5 0

oA 0 0 8 49 78

&9} A, V5199 (imported): oA ZEE Ao R BotEn J5td i BALASTA AR FurAHE A, Y8 98-d A (import-
related): 3193 AHE] 9} H8HA Ei Bapg s cﬂ%éol SHlE Abgl. 9o Z3HE Hlo]H A9 o] Ho] S AY EAo] HA| ke AL
Ay BEAo] &gy A4E: £ 1304202, B3FL 97707 SAE 2 A & HATHATY Ao o2 F ALS
74.6%0]™, D8FL 33740 R 25.4%E A A S}, = B} TSt HAF B4 I WS- uiyl AASHAL QloH, A W

g0z Yeid HIFS AEHA goren, LE At 39
9 E= 19} AR A2z SRIEeHE 2, 29 1), 9
ooiso] gholsl A% sleleed A FEER, A EEA
Astx] Awaol gl A EE el At Hol

a5ty Auel BE A9 AU B A T8

o] E¥sjon 1 % &
ojf 29| F&7t Wol {4y EAof A7 At 2025¢
2 787 BF fAdge] BAgon, B3 674, D8F 1142
2 SRIFTHEE 2).

g 24 539 5o o) vpd BT gk,
Eg T AP A4 A% §AS S8 AE Wy

www.phwr.org Vol 19, No 23 Supplement, 2026

et =
Yokl Sltt. of2d 57 F8 WLHA AR =T BE F

dE grte 29 712

skal ik o|Ee S ¥ A% BUF 2 AA= HA S
3 dFS AHr|Hog Aty BETo TN T AFPA 7]

2 5ol ZA(1gM) AARE F3f &A1
o4 RT-PCR& HXE $HO
gt F7FE0] WorA Al 3o WAgo] gl wet IigM AAL
A0 9% TA7E AdA o ® FAE A o]t
A RS S840 AXAL o,
NAFE Al AEE 4 U= real-time RT-PCRE 282
B2 7kl A A QEFE st &4 el 9 ogteAt
£ Al&3tol= o -85ttt

oh&2 S-S #olFof thr|ste] X
S A& o2 HAshe Ax Sasith 20244990&
ojg]29] Zato|r A} F9] Holz Qls| w=

AIE](Centers for Disease Control and Prevention)o|A] A|A]

235 opyF

jur)
oN
ek

AddAe] A& A5
D8 Hf

A SA A

3} real-time RT-PCR AT 9] A& Tt 7}F Askd A7}
B H v} QIt[5]. o]of Aol A= ERIHA| ARE F

S45


http://www.phwr.org

I Public Health Weekly REDBH'\

B3 (n=97)

69

94

70

98

MVi/lbadan.NGE/0.97/1 [B3]
MVi/New York.USA/0.94 [B3]

68

MVi/Maryland.USA/0.54 [A]

MVi/Yaounde.CMR/12.83 [B1]
MVi/Libreville. GAB/0.84 [B2]

MVs/Madrid. ESP/0.94 [F] (SSPE)
MVi/Goettingen.DEU/0.71 [E]
MVilTokyo.JPN/0.84 [C1]

—— MVi/Maryland.USA/0.77 [C2]

83

_‘—95‘—
83

gl——— MVi/Erlangen.DEU0.90 [C2]

MVi/Amsterdam.NLD/49.97 [G2]
MVi/Gresid.IDN/17.02 [G3]

95I

MVi/Berkeley.USA/0.83 [G1]

50
55

MVi/Hunan.CHN/0.93/7 [H1]

MVi/Bristol. GBR/0.74 [D1]

_|7

MVi/New Jersey.USA/0.94/1 [D6]
MVi/Johannesburg.ZAF/0.88/1 [D2]
47

MVi/Beijing.CHN/0.94/1 [H2]

76 33

MVi/Kampala.UGA/51.01/1 [D10]
MVi/Palau.PLW/0.93 [D5]

MVI/Victoria.AUS/12.99 [D9]
MVi/Bangkok.THA/0.93/1 [D5]

72

MVi/lllinois.USA/0.89/1 [D3]
MVi/Montreal.CAN0.89 [D4]
MVi/Victoria.AUS/16.85 [D7]

MVi/lllinois.USA/50.99 [D7]
MVi/Menglian.Yunnan.CHN/47.09 [D11]

— MVi/Manchester.GBR/30.94 [D8]

P

0.01

771, 3 24§ vholel A9 N450 A

EBA

O Ty
)

T

2021-2025
Qe Al ] N450 Al Tfstol

EH

9 A1) 7k Aloke] 3 39) WolS AN 1 Azt 3]

99] ol o] HE Iefo]n] W mzH 1gjo] Wol7} glof 4

4 02 AFo] 15, A% WAES S48 Bt
29 HX 7} A% 44

£ Jeie =45 vholgx
o oJ3t 7ol Glofof shul, 2R Hhole At

=

9%

S46

99

p D8 (n=33)

World Health Organization Global Measles and Rubella Laboratory Network©l| 4] A|5-5F= 22 A B(refenece sequence) O8] 327 & 5f1<]
o1 6‘]’%’%-

sfolEl 2zt 1249 o4 M4 How

¢ 243}
wlolel2 2 2R 3. olelat 715l ueh vl 477

)

(Pan American Health Organization) 202549 11¢¥€ 7yttt
oA 2 vlo|H AL Huprt 12704 o4 A&Ho wet &
o 2] A7t FAE AT FRPTH6]. o]+ T EHA T

www.phwr.org Vol 19, No 23 Supplement, 2026


http://www.phwr.org

I Public Health Weekly Re.:uu’\

I~

A9 FAE ol A&A BAAAIE 8 44 A8

TR Aup A& FHo] YA AU HolEh
AL Y o F wE Av} B2 F

3 N450 ¥ MF-NCR #9]9] B4 53 48 £572 Al

Ack. AZEHL B4 g4 A9

AEH(clade) E57 R Q] 24| - (cluster) T2

Igro=H, s 7Hs/dT Al 7t Huh A¥Hg

A 2ATAS T o BEAL M2 A A

o

R

tlo
o,

< m3e F9 BAZA ] ool thEE T QUeH4l ohgt
ME-NCR £49] 4 54 94%(C-rich)I4 9] §7] 4 &
Baynto g

F

A4 wol& qlg] 7]& Aol(Sanger) F71XA Y

o= 7Hse AE E7E AREE 5= QloH7,81. o]o] A

t AAAAE

Asha Fotshe AL 9 H4 AF A% Bt FERA

A&HoE §

Declarations

Ethics Statement: Not applicable.
Funding Source: None.
Acknowledgments: None.

Conflict of Interest: The authors have no conflicts of

www.phwr.org Vol 19, No 23 Supplement, 2026

interest to declare.

Author Contributions: Conceptualization: EJC. Data
curation: SJK. Formal analysis: EJC, SJK. Investigation: SJK,
BML. Methodology: EJC, SJK, BML. Project administration:
DYL, HMK. Supervision: HC. Visualization: SJK, BML.
Writing — original draft: SJK. Writing — review & editing:
EJC, DYL, HC.

References

1. World Health Organization. Global measles and rubella
strategic plan, 2012-2020. World Health Organization;
2012.

2. World Health Organization. Framework for verifying
elimination of measles and rubella. Wkly Epidemiol Rec
2013;88:89-99.

3. World Health Organization. Manual for the laboratory-
based surveillance of measles, rubella, and congenital ru-
bella syndrome. 3rd ed. World Health Organization; 2018.

4. Bankamp B, Kim G, Hart D, et al. Global update on mea-
sles molecular epidemiology. Vaccines (Basel) 2024:12:810.

5. Beck AS, Lopareva EN, Hwang H, et al. Evaluation of the
sensitivity of a measles diagnostic real-time RT-PCR assay
incorporating recently observed priming mismatch vari-
ants, 2024. Euro Surveill 2024;29:2400410.

6. Pan American Health Organization (PAHO). PAHO Di-
rector's Opening Remarks — PAHO press briefing: reestab-
lishment of endemic measles transmission in the Americas
- November 10, 2025 [Internet]. PAHO; 2025 Nov 10
[cited 2026 Feb 14]. Available from: https://www.paho.
org/en/documents/paho-directors-opening-remarks-
paho-press-briefing-reestablishment-endemic-measles

7. Kurata T, Kanbayashi D, Kakimoto K, et al. Molecular
epidemiology of measles virus re-emergence in Osaka
Prefecture, Japan, after lifting COVID-19 pandemic travel
restrictions. Jpn J Infect Dis 2025. [Epub] https://doi.
org/10.7883/yoken jjid.2025.111

8. Gil H, Fernandez-Garcia A, Mosquera MM, et al. Measles
virus genotype D4 strains with non-standard length M-F
non-coding region circulated during the major outbreaks
of 2011-2012 in Spain. PLoS One 2018;13:¢0199975.

S47


http://www.phwr.org
https://www.who.int/publications/i/item/9789241503396
https://www.who.int/publications/i/item/9789241503396
https://www.who.int/publications/i/item/9789241503396
https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/surveillance/surveillance-for-vpds/laboratory-networks/measles-and-rubella-laboratory-network/manual-for-the-laboratory-based-surveillance-of-measles-rubella-and-congenital-rubella-syndrome
https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/surveillance/surveillance-for-vpds/laboratory-networks/measles-and-rubella-laboratory-network/manual-for-the-laboratory-based-surveillance-of-measles-rubella-and-congenital-rubella-syndrome
https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/surveillance/surveillance-for-vpds/laboratory-networks/measles-and-rubella-laboratory-network/manual-for-the-laboratory-based-surveillance-of-measles-rubella-and-congenital-rubella-syndrome
https://www.paho.org/en/documents/paho-directors-opening-remarks-paho-press-briefing-reestablishment-endemic-measles
https://www.paho.org/en/documents/paho-directors-opening-remarks-paho-press-briefing-reestablishment-endemic-measles
https://www.paho.org/en/documents/paho-directors-opening-remarks-paho-press-briefing-reestablishment-endemic-measles
https://doi.org/10.7883/yoken.jjid.2025.111
https://doi.org/10.7883/yoken.jjid.2025.111

I Public Health Weekly Repo: ’\

Surveillance Report

Laboratory—based Surveillance to Sustain Measles Elimination in
the Republic of Korea

Su Jin Kim @, Eun—Ji Choi @, BooMi La @, Deog-Yong Lee @, Heui Man Kim @, Hyuk Chu*

Division of Viral Diseases, Department of Laboratory Diagnosis and analysis, Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Objectives: To describe the operation of a laboratory-based measles surveillance system required to sustain measles
elimination and to provide directions to reinforce molecular surveillance.

Methods: The study used a case-based surveillance system linked to the mandatory reporting of suspected measles cases.
It employed measles-specific antibody testing and real-time reverse transcription polymerase chain reaction for laboratory
confirmation, enabling differentiation between wild-type and vaccine-associated cases. Positive specimens were subjected to
N450 and non-coding region located between the Matrix and Fusion protein genes (MF-NCR) sequencing, and the obtained
sequence data were submitted to the World Health Organization. Regular proficiency testing and training support laboratory
capacity.

Results: A total of 2,377 measles diagnostic tests were performed between 2021 and 2025. Of these specimens, 1,267 cases
were tested in 2025, an increase of 130.4% from 2024. Genotyping was completed for 130 of the 135 confirmed cases, and
genotypes B3 (74.6%) and D8 (25.4%) were identified. Genotype H1, which is historically endemic in the Republic of Korea
(ROK), was not detected.

Conclusions: National laboratory-based surveillance supports the sustained elimination of measles by integrating diagnostic
and molecular confirmation. However, the resolution of N450 and Sanger sequencing-based analysis is limited by reduced
genotype diversity and sequence variation in the MF-NCR. Laboratory capacity must be maintained, and high-resolution MF-

NCR analysis using NGS must be performed to sustain ROK’s current measles elimination status.

Key words: Measles; Clinical laboratory techniques; Genotype; Molecular epidemiology

*Corresponding author: Hyuk Chu, Tel: +82-43-719-8190, E-mail: chuhyuk@korea.kr

Introduction Global Measles and Rubella Strategic Plan [1]. The WHO
Global Measles and Rubella Laboratory Network (GMRLN)

Measles elimination is one of the key public health goals of supports national laboratory capacity through the validation
the World Health Organization (WHO), and many countries and dissemination of testing methods, laboratory proficiency

have pursued verification of elimination status under the WHO testing, and the sharing of information on diagnostic testing.
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Key messages
(D What is known previously?

The sustained elimination of measles requires confirma-
tory laboratory testing for suspected cases and mandates
molecular evidence demonstrating the absence of en-

demic transmission.

@ What new information is presented?

The study conducted serologic and molecular testing in
parallel and performed N450 and non-coding region lo-
cated between the Matrix and Fusion protein genes (MF-
NCR) sequencing. Reduced genotype diversity is associ-
ated with limited resolution of N450 sequencing, and se-
quence variation in the MF-NCR limited the resolution
of phylogenetic analysis based on Sanger sequencing.

® What are implications?

Sustained laboratory capacity and high-resolution mo-
lecular surveillance using next-generation sequencing
are imperative if Republic of Korea's measles elimination
status is to be maintained.

As the WHO-designated National Laboratory, the Korea
Disease Control and Prevention Agency (KDCA) is respon-
sible for standardizing the national measles diagnostic testing
system and conducting laboratory surveillance.

The Republic of Korea (ROK) was verified by the WHO
as having eliminated measles in 2014 and has maintained its
measles elimination status to date. To maintain measles elimi-
nation status, the following are required: (1) interruption of en-
demic virus transmission for at least 36 months, (2) operation
of a sensitive surveillance system capable of detecting imported
and import-related cases, and (3) acquisition of genotypic evi-
dence supporting the interruption of endemic virus transmis-
sion [2].

Laboratory-based surveillance is a key component for

www.phwr.org Vol 19, No 23 Supplement, 2026

objectively confirming measles infection and assessing wheth-
er detected viruses reflect endemic transmission in situations
where febrile rash illnesses are difficult to distinguish clinically.
This report summarizes the current operation of the national
measles laboratory-based surveillance system in accordance
with WHO laboratory guidelines and discusses the role of lab-
oratory surveillance in maintaining measles elimination status

as well as future directions for strengthening surveillance ca-

pacity [3].

Methods

1. Operation of the Laboratory—based

Surveillance System

In the ROK, measles laboratory-based surveillance is con-
ducted through the participation of the KDCA, metropolitan
and provincial Institutes of Health and Environment, medical
institutions, and specialized clinical laboratory centers. Since
measles is designated as a notifiable infectious disease, when a
patient with suspected measles is identified at a medical institu-
tion, the case is reported as a suspected case. If measles-specific
IgM antibodies or viral RNA are confirmed by a confirmatory
testing laboratory, pathogen notification is submitted through

the relevant public health center.

2. Measles Virus Diagnostic Testing

Confirmatory testing for measles is performed to deter-
mine whether patients with febrile rash illness are infected with
the measles virus. For serologic diagnosis, antibody detection
assays (enzyme-linked immunosorbent assay, ELISA) are per-
formed, and real-time reverse transcription polymerase chain

reaction (real-time RT-PCR) is used to confirm the pathogen
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and distinguish wild-type from vaccine strains. To address the
possibility of false-positive results in IgM antibody testing and
improve diagnostic specificity, the KDCA prioritizes viral RNA
detection. Depending on the testing workflow, antibody test-
ing may be performed first, and when measles-specific IgM is
detected, real-time RT-PCR is performed with consideration of
epidemiologic linkage.

Meanwhile, because measles and rubella have similar clini-
cal symptoms, such as fever and rash, and are therefore difficult
to differentiate clinically, WHO recommends that specimens
from suspected measles cases undergo parallel confirmatory
testing for both measles and rubella [3]. Accordingly, when
measles testing is requested, the KDCA and metropolitan and
provincial Institutes of Health and Environment perform mea-
sles and rubella testing simultaneously to support exclusionary
diagnosis. In addition, to ensure a rapid and effective labora-
tory response, specimen receipt and testing timelines are man-
aged so that testing and reporting are completed within the

timelines recommended by WHO [3].

3. Molecular Surveillance and Data Utilization
Measles virus genotypes are determined on the basis of
the 450-nucleotide sequence of the N (nucleoprotein) gene
(N450), and molecular genetic analysis provides scientific evi-
dence for determining whether cases emerge due to endemic
transmission or importation. Recently, as globally circulating
measles viruses have become less diverse, with genotypes B3
and D8 predominating, the utility of N450 analysis alone for
assessing genetic relatedness between cases has become lim-
ited. Accordingly, WHO recommends additional nucleotide
sequence analysis of the non-coding region between the matrix

and fusion protein genes (MF-NCR) to enable more precise

S50

assessment of genetic relatedness [4].

The Division of Viral Diseases Analysis at the KDCA gen-
erates nucleotide sequence data for the N450 and MF-NCR
regions from positive specimens obtained from confirmed
measles cases and processes and curates the data using bioin-
formatics tools, such as CLC Main Workbench 25.0.2 (Qiagen)
and MEGA 11.0 (Molecular Evolution Genetics Analysis 11.0
software; Pennsylvania State University, www.megasoftware.
net). The analyzed sequence data are uploaded to the WHO-
operated Measles Nucleotide Surveillance database, where ge-
netic relatedness between cases is assessed by comparison with
the global measles virus sequence database. In addition, phylo-
genetic analysis of the N450 sequences is performed using ref-

erence sequences provided by the WHO GMRLN.

Results

1. Measles Diagnostic Testing

In 2020, the number of measles cases declined as a result of
the coronavirus disease 2019 pandemic and intensified public
health measures, and the number of diagnostic tests performed
also decreased accordingly. Thereafter, as public health mea-
sures were relaxed and international exchange resumed, the
number of measles cases increased, and the number of requests
for diagnostic testing also showed an increasing trend.

Over the past five years, a total of 2,377 measles diagnos-
tic tests have been performed following requests submitted to
the KDCA and the metropolitan and provincial Institutes of
Health and Environment nationwide, including 226, 110, 224,
550, and 1,267 tests in 2021, 2022, 2023, 2024, and 2025,
respectively. After a temporary decline in 2022, the number

of tests gradually increased, with a marked rise from 2024
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onward. In 2025, the total number of tests was 130.4% higher
than that in 2024. During this period, the overall positivity rate
was 9.8% (Table 1). However, the number of tests performed
and positive results includes repeat testing of the same patient
and vaccine-strain positive cases and, therefore, differs from

the number of individual patients (confirmed cases).

2. Genotype Analysis

Over the past five years, a total of 135 confirmed mea-
sles cases have been reported, including zero, zero, eight, 49,
and 78 cases in 2021, 2022, 2023, 2024, and 2025, respec-

tively. Among the positive specimens, genotype analysis was

successfully completed for 130 cases by phylogenetic analysis,
of which 97 (74.6%) were classified as genotype B3 and 33
(25.4%) as genotype D8. Genotype H1, previously recognized
as an endemic genotype in the ROK, was not detected, and
all cases were identified as imported or import-related (Table
2, Figure 1). Cases with a confirmed history of international
travel are classified as imported cases, whereas cases with con-
firmed epidemiologic linkage to an index case or virologic link-
age to an imported case are classified as import-related cases.
In 2023, all eight cases were identified as genotype D8, and
genotype B3 was not detected. In 2024, among 49 cases, 30

were identified as genotype B3 and 14 as genotype D8. The

Table 1. Results of diagnostic testing for measles, 2021-2025

IgM ELISA Real-time RT-PCR Total
Year No. of No. of No. of No. of No. of No. of Positivity (%)
tests positives tests positives tests positives
2021 32 3 194 19 226 22 9.7
2022 19 2 91 4 110 6 5.5
2023 19 0 205 15 224 15 6.7
2024 28 0 522 62 550 62 11.3
2025 82 11 1,185 118 1,267 129 10.2
Total 180 16 2,197 218 2,377 234 9.8

Data were compiled only for tests performed on specimens submitted to the Korea Disease Control and Prevention Agency and to the
provincial Institutes of Health and Environment. The number of tests performed and the number of positive results include repeat testing
and vaccine strain (genotype A); therefore, these values may differ from the number of individual patients (cases). ELISA=enzyme-linked

immunosorbent assay; RT-PCR=reverse transcription polymerase chain reaction.

Table 2. Genotype distribution of measles virus in laboratory-confirmed cases, 2021-2025

Year
Classification
2021 2022 2023 2024 2025
B3 (imported)“) 0 0 0 9 44
B3 (import-related)” 0 0 0 21 23
D8 (imported) 0 0 7 11
D8 (import-related) 0 0 1 5 0
Undetermined” 0 0 0 5 0
Total 0 0 8 49 78

Unit: case. “Imported: patient exposed to measles outside the country, as supported by epidemiological and/or virological evidence. "Import-

related: patient epidemiologically and/or virologically linked to an imported case. “Undetermined: genotyping could not be performed

because of the low viral loads in the specimens.
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Figure 1. N450 phylogenetic analysis of measles virus detected in the Republic of Korea, 2021-2025
World Health Organization reference sequences were used to perform the phylogenetic analysis of N450 sequences from imported and import-

related cases.

remaining five cases could not be genotyped because the viral Discussion
load in the specimens was too low for analysis. In 2025, all 78
cases were successfully genotyped, including 67 cases of geno- The national measles laboratory-based surveillance sys-

type B3 and 11 cases of genotype D8 (Table 2). tem in the ROK is operated systematically in accordance with
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WHO-recommended guidelines. Even in settings where mea-
sles incidence is low, maintaining a standardized testing sys-
tem and sustained laboratory capacity is essential to ensure the
accuracy and reliability of testing. To maintain measles elimi-
nation status, the KDCA undergoes annual evaluation of its
capacity to perform WHO-coordinated laboratory diagnostic
testing and genotype analysis.

Moreover, to sustain domestic laboratory testing capac-
ity, the KDCA provides annual training programs for region-
al disease response centers and metropolitan and provincial
Institutes of Health and Environment, including theoretical
and practical components of laboratory testing and analysis.
Proficiency testing for antibody detection and molecular assays
is conducted every two years. Five major specialized clinical
laboratory institutions also participate in biennial proficiency
testing for measles IgM antibody detection assays. This training
and proficiency testing framework strengthens the reliability of
measles laboratory-based surveillance data by enabling regular
assessment and quality control of testing performance.

In the past, laboratory confirmation was based primarily
on testing for virus-specific IgM ELISAs, while many countries
used RT-PCR as a supplementary method. However, as more
countries achieved measles elimination and the incidence of
measles declined, the issue of false-positive IgM results became
relatively more prominent. In this context, the importance
of molecular detection methods has increased. In particular,
the use of real-time RT-PCR, which can simultaneously dis-
tinguish wild-type from vaccine strains, is valuable in elimi-
nation settings because it helps prevent case misclassification
and facilitates timely patient management and epidemiologic
investigation.

It is also important to continuously monitor the detection

www.phwr.org Vol 19, No 23 Supplement, 2026

performance of diagnostic assays against imported variant
strains. In 2024, a reduction in the detection sensitivity of
the real-time RT-PCR assay proposed by the US Centers for
Disease Control and Prevention was reported due to mutations
in the primer-binding region of genotype D8 viruses [5]. In re-
sponse, the KDCA evaluated sequence variation in the target
regions of its in-house reagents used for confirmatory testing.
The results confirmed that imported variant strains did not
carry mutations in the primer or probe binding regions, indi-
cating that normal detection performance and assay sensitivity
were maintained.

To maintain a verified measles elimination status, no infec-
tions must be caused by endemic viruses, and even an import-
ed virus is considered endemic if the same viral strain contin-
ues to circulate for more than 12 months [2,3]. Based on these
criteria, the Pan American Health Organization announced in
November 2025 that Canada had lost its measles elimination
status because measles virus transmission had persisted for
more than 12 months [6]. These findings illustrate that contin-
uous molecular surveillance, together with the identification of
genetic relatedness and tracing of transmission pathways, pro-
vides critical evidence for maintaining verified measles elimi-
nation status.

The KDCA performs genotype classification and detailed
phylogenetic analysis based on the N450 and MF-NCR re-
gions to determine whether cases are imported and to trace
transmission pathways. Phylogenetic analysis is used to classify
the clades of analyzed specimens and to identify clustering pat-
terns with domestically and internationally circulating strains,
thereby helping assess the likelihood of importation, transmis-
sion links between cases, and overall genetic relatedness. As

the genetic diversity of measles viruses circulating globally has
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declined, limitations in N450 sequence analysis for resolving
genetic relatedness between cases have increasingly been rec-
ognized, highlighting the need for high-resolution molecular
surveillance that includes additional genomic regions, such as
MEF-NCR [4]. However, MF-NCR analysis may be limited by
insertions and deletions in specific regions, particularly C-rich
regions, which can restrict the acquisition of interpretable se-
quences when only conventional Sanger sequencing is used
[7,8]. Accordingly, the KDCA aims to establish a next-gener-
ation sequencing (NGS)-based whole-genome sequencing ap-
proach to enable in-depth molecular epidemiologic analysis
in cases where tracing the source of infection is difficult using
conventional methods.

As the diversity of measles virus genotypes continues to
decline while genetic variation persists, strengthening the mo-
lecular surveillance system, including NGS-based approaches,
can provide a stronger scientific basis for analyzing importa-
tion and transmission linkage. Continued maintenance and
strengthening of the laboratory-based surveillance system are
expected to contribute to sustaining verified measles elimina-

tion status and safeguarding national public health.
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H1.20239 89 @YUAE 2AMA dFE AEIA H SHIA WA=
ZMIASE ZYYFI(ELISA) S (PRNT)
BT TOo) 2N GHE@EHEA) %) GMT(mIU/mL)  2A P(120 mIU/mL) (%) GMT (miU/mL)
U [95% Cl] [95% Cl] rabs [95% Cl] [95% Cl]
<1 2023 43 14.0 37.6 12 16.7 43.6
[6.6-27.3] (23.4-60.4] [4.7-44.8] [16.2-117.4]
1-9 20142022 248 85.1 509.0 54 92.6 435.7
[80.1-89.0] [441.0-587.4] (82.4-97.1] [321.9-589.7]
10-19  2004-2013 156 66.0 273.5 24 91.7 397.8
(58.3-73.0] [238.6-313.6] [74.2-97.7] [282.9-559.5]
2029 1994-2003 201 43.3 154.1 33 84.8 340.5
[36.6-50.2] [131.8-180.1] [69.1-93.3] [230.2-503.7]
30-39  1984-1993 204 70.6 338.3 29 79.3 457.9
[64.0-76.4] [288.4-396.9] [61.6-90.2] [294.4-712.3]
40-49  1974-1983 240 72.1 410.9 30 83.3 521.9
(66.1-77.4] [358.0-471.7] (66.4-92.7] [341.2-798.5]
50-59  1964-1973 252 89.3 699.3 42 92.9 707.8
(84.9-92.5] [619.4-789.5] [81.0-97.5] [495.6-1,011.0]
60-69  1954-1963 243 93.8 8779 45 95.6 664.1
[90.1-96.2] [787.4-978.9] [85.2-98.8] [490.5-899.2]
70-79  1944-1953 103 95.1 1,055.0 12 100.0 868.1
(89.1-97.9] [892.8-1,246.0] [75.7-100.0] [441.6-1,707.0]
=80 1930-1943 29 100.0 911.9 5 100.0 397.1
(88.3-100.01 [692.4-1,201.0] [56.6-100.0] [104.0-1,516.0]
A 1930-2023 1,719 75.9 432.7 286 87.1 460.9
[72.8-76.8] [408.0-458.9] (82.7-90.5] [399.7-531.4]
CI=confidence interval; GMT=geometric mean titer; ELISA=enzyme-linked immunosorbent assay; PRNT=plaque reduction neutralization
test.
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Nationwide Measles Seroprevalence in the Republic of Korea, 2023

Ah-Ra Kim'@®, Seung-Jung Kee?®, Hyun-Woo Choi®®, Hyun Sook Shin'@, Su Jeong Lee'
Min Jeong Kang'@®, Hyeon Nam Do'®, June-Woo Lee'®, Hye-Sook Jeong'*

'Division of Clinical Research for Vaccine, Center for Vaccine Research, National Institute of Infectious Diseases, National Institute of
Health, Korea Disease Control and Prevention Agency, Cheongju, Korea, Department of Laboratory Medicine, Chonnam National University
Hospital, Gwangju, Korea

ABSTRACT

Objectives: Although measles-mumps—rubella vaccination coverage remains above 95% in the Republic of Korea, imported
measles cases continue to occur. This study aimed to assess the population-level immunity to measles to inform the evaluation
of the national immunization program and to identify potential immunity gaps relevant to outbreak risk.

Methods: Serum specimens were collected from 1,719 individuals aged 0-93 years (birth cohorts 1930-2023) across six
regions. Anti-measles virus IgG binding antibodies were measured using an enzyme-linked immunosorbent assay (ELISA).
A subset of 286 specimens was further analyzed using plaque reduction neutralization test (PRNT). Antibody concentrations
were standardized to the World Health Organization 3rd International Standard for Anti-Measles (NIBSC 97/648; 3,000
mlIU/mL).

Results: Overall, ELISA seropositivity was 75.9% across all ages and increased to 77.4% after exclusion of infants aged <1
year. Among participants aged =1 year, ELISA geometric mean titers (GMTs) were lowest in adolescents and young adults
(approximately 10-29 years), ranging from 154.1 to 273.5 mIU/mL. PRNT seropositivity was =70% across all 10-year age
groups among participants aged =1 year, and the age-group-specific pattern of neutralizing antibody GMTs was broadly
consistent with the susceptible age groups identified in the binding antibody analysis.

Conclusions: This national serosurvey identified reduced binding and neutralizing antibody levels in parts of the adolescent
and early-adult populations, indicating a possible immunity gap (immune pocket). Given the age distribution of measles
cases reported during 2024-2025, these findings highlight the need for strengthened surveillance and systematic review of

vaccination history in these age groups to help reduce secondary transmission at the community level.

Key words: Measles; Seroepidemiologic studies; National Immunization Program; Antibodies; Neutralizing

*Corresponding author: Hye-Sook Jeong, Tel: +82-43-913-4300, E-mail: jeongnih@korea.kr

Introduction the control of vaccine-preventable infectious disease outbreaks,
and to promote population health. Major vaccine-prevent-
In the Republic of Korea (ROK), surveillance and response able diseases, including measles, are monitored through the

are conducted to prevent community transmission, including notifiable infectious disease surveillance system (mandatory
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Key messages
(D What is known previously?

Previous measles serosurveys (2014 and 2019) identified
reduced binding-antibody levels in birth cohorts 1995~
1998 (identified in the 2014 serosurvey) and 1993-2003
(identified in the 2019 serosurvey).

@ What new information is presented?

In the 2023 serosurvey, enzyme-linked immunosor-
bent assay seropositivity (positivet+equivocal) was lower
among individuals born between 1994 and 2013 (ages
10-29 years), ranging from 43.3% to 66.0%.

® What are implications?

Compared with previous surveys, the range of lower se-
ropositivity has broadened, with reduced binding and
neutralizing antibody levels now also observed in indi-
viduals in their 20s. This suggests that individuals in
their 20s this age group may require prioritized surveil-
lance and targeted assessment of vaccination history.

reporting-based comprehensive surveillance), and when cas-
es occur, public health measures such as epidemiological in-
vestigations and contact management are conducted [1,2].
According to the current national immunization guidelines,
the measles-mumps-rubella (MMR) vaccine is administered
twice: first at 12-15 months of age and then at 4-6 years of
age, with vaccination coverage exceeding 95% and remaining
at a high level [3,4]. In 2014, the World Health Organization
(WHO) recognized the ROK as having achieved measles elimi-
nation. Nevertheless, measles cases associated with importation
continue to be reported domestically, and sporadic transmis-
sion in healthcare settings has been documented, indicating the
possibility of secondary transmission within the community
(5].

Under measles elimination conditions, opportunities for

www.phwr.org Vol 19, No 23 Supplement, 2026

natural infection-induced immune boosting are limited, and
relatively lower antibody levels may be observed in specific
birth cohorts. Therefore, it is necessary to assess serological im-
munity in the general population to evaluate the effectiveness
of the national immunization program and to quantitatively
assess outbreak risk. Hence, this study was conducted to mea-
sure measles binding and neutralizing antibodies in the general
population, to assess immunity levels by age and birth cohort,
and to provide evidence for the development of vaccination
policy and infectious disease control strategies by identifying

immunologically susceptible groups.

Methods

1. Study Population

This study was conducted among the general popula-
tion aged O years or older across six regions (Seoul/Gyeonggi,
Daejeon/Chungcheong, Jeonbuk, Gwangju/Jeonnam, Daegu/
Gyeongbuk, and Busan/Gyeongnam), and a total of 1,719 se-
rum specimens (birth cohorts 1930-2023) were analyzed.
The minimum required sample size was calculated based on
the epidemiological characteristics of measles and the popula-
tion structure by age and region, and the statistical significance
and representativeness of the results were ensured. The sample
size was determined using a single-population sample size cal-
culation formula. Assuming a conservative domestic measles
prevalence of 50%, with a confidence level of 95% or lower
and a maximum allowable error of 3%, the minimum required
sample size was calculated to be 1,068. For children aged 0-10
years, considering the small baseline blood collection vol-
ume, the sample size was set at four times for those aged 0-60

months and two times for those aged 61 months to 10 years
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(Supplementary Table 1; available online). Among the sam-
ples, specimens for neutralizing antibody testing were selected
at fixed proportions according to region and age, and all speci-
mens were randomly selected.

For individuals aged 0-10 years, participants were re-
cruited, and specimens were collected through collaborating
medical institutions in each region. The study area was divid-
ed into six regions: Seoul/Gyeonggi, Daejeon/Chungcheong,
Jeonbuk, Gwangju/Jeonnam, Daegu/Gyeongbuk, and Busan/
Gyeongnam. Residual specimens were collected from pedi-
atric samples referred for blood testing to the departments of
laboratory medicine in medical institutions in each region after
testing. For individuals aged 211 years, residual specimens af-
ter testing from participants in the “Fourth Community-Based
Nationwide COVID-19 Seroprevalence Survey” conducted
in December 2023 were used. The specimens were collected
from household members of sampled households selected for
the survey at sampling sites in each province, using probability
sampling from follow-up participants of the second and third
surveys. Written informed consent for participation in human
biospecimen research was obtained from all participants (or

their legal guardians).

2. Antibody Assays

1) Binding antibody
Measles-specific IgG binding antibodies were measured in
the samples via enzyme-linked immunosorbent assay (ELISA)
using the anti-measles virus IgG ELISA kit (Euroimmun).
According to the manufacturer’s interpretation criteria, sam-
ples yielding values of 2275, <200, and 200-274 mIU/mL
were classified as positive, negative, and equivocal, respectively.

The binding antibody seropositivity rate was calculated based

S64

on positive and equivocal samples.

2) Plague reduction neutralization test

A subset of the samples (n=2806) tested for binding an-
tibodies was selected for plaque reduction neutralization
test (PRNT). Neutralizing antibody titers were calculated by
converting PRNT results using the WHO 3rd International
Standard for Anti-Measles (NIBSC 97/648; 3,000 mIU/mL)
as the reference material. Neutralizing antibody titers of 2120
and <120 mIU/mL were classified as positive and negative,

respectively.

3. Statistical Analysis

Based on the antibody test results, seropositivity rates and
geometric mean titers (GMTs) were calculated for 10-year
age groups excluding those aged <1 year, and the distribu-
tions and patterns of change across age groups were compared.
Statistical analyses were performed using GraphPad Prism
(version 8.2.1), and figures were prepared using Microsoft

Excel (Microsoft).

Results

Among all participants , the seropositivity rate based on
binding antibodies (ELISA) (positive+equivocal) was 75.9%. In
those aged <1 year, who were below the eligible age for MMR
vaccination, the seropositivity rate was 14.0%, whereas the se-
ropositivity rate excluding those aged <1 year was 77.4%. The
GMT of binding antibodies in those aged <1 year was observed
to be low, at 37.6 mIU/mL, potentially reflecting residual ma-
ternally derived antibodies, given the characteristics of this pre-

vaccination age group. In the pediatric cohort excluding those
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aged <1 year (birth cohorts 2014-2022; age 1-9 years), the
binding antibody seropositivity rate was observed to be high at
85.1%, with a GMT of 509.0 mIU/mL. Thereafter, antibody
levels decreased in the adolescent and young adult cohorts
and then increased again in the middle-aged and older cohorts
(Table 1, Figure 1).

Among individuals aged 21 year, the birth cohorts with
binding antibody seropositivity rate (positive+equivocal) be-
low 70% were those born between 1994 and 2013 (aged 10-
29 years), and the seropositivity rate was significantly lower

than the rates in other age groups (p<0.0001). By cohort, the

seropositivity rates were 66.0% and 43.3% in those born be-
tween 2004 and 2013 (aged 10-19 years) and 1994 and 2003
(aged 20-29 years), respectively, with significantly low bind-
ing antibody GMTs, at 273.5 mIU/mL (95% confidence inter-
val [CI], 238.6-313.6; p<0.01) and 154.1 mIU/mL (95% CI,
131.8-180.1; p<0.0001), respectively. In contrast, the highest
binding antibody GMT was observed in those born between
1944 and 1953 (aged 70-79 years), at 1,055.0 mIU/mL (95%
CI, 892.8-1,246.0). In addition, in the older cohorts aged >60
years, the binding antibody seropositivity rate was generally

high, exceeding 90% (93.8-100.0%) (Table 1, Figure 1).

Table 1. Measles serological immunity in the 2023 national serosurvey: age-group—specific binding and neutralizing
antibodies
Binding antibodies (ELISA) Neutralizing antibodies (PRNT)
Age  Birth cohort iti iti
grc?up (year) No. of (possit?\rngzzlri\\l/ical) il (TIU/ mL) s’a\lrz.p?;s (2120Pr?17IJI/VrﬁL) (%) GMT (mIU/mL)
analyses (%) [95% CI] [95% Cl] N [95% CI] [95% Cl]
<1 2023 43 14.0 37.6 12 16.7 43.6
[6.6-27.3] [23.4-60.4] [4.7-44.8] [16.2-117.4]
1-9 20142022 248 85.1 509.0 54 92.6 435.7
[80.1-89.0] [441.0-587.4] [82.4-97.1] [321.9-589.71
10-19  2004-2013 156 66.0 2735 24 91.7 397.8
[58.3-73.0] [238.6-313.6] [74.2-97.7] [282.9-559.5]
2029  1994-2003 201 433 154.1 33 84.8 340.5
[36.6-50.2] [131.8-180.1] [69.1-93.3] [230.2-503.7]
30-39  1984-1993 204 70.6 338.3 29 79.3 4579
[64.0-76.4] [288.4-396.9] [61.6-90.2] [294.4-712.3]
40-49 1974-1983 240 72.1 410.9 30 83.3 521.9
[66.1-77.4] [358.0-471.7] [66.4-92.7] [341.2-798.5]
50-59  1964-1973 252 89.3 699.3 42 92.9 707.8
(84.9-92.5] [619.4-789.5] [81.0-97.5] [495.6-1,011.0]
60-69  1954-1963 243 93.8 877.9 45 95.6 664.1
[90.1-96.2] [787.4-978.9] [85.2-98.8] [490.5-899.2]
70-79  1944-1953 103 95.1 1,055.0 12 100.0 868.1
[89.1-97.9] [892.8-1,246.0] [75.7-100.0] [441.6-1,707.0]
>80 1930-1943 29 100.0 911.9 5 100.0 397.1
[88.3-100.0] [692.4-1,201.0] [56.6-100.0] [104.0-1,516.0]
Total 1930-2023 1,719 75.9 432.7 286 87.1 460.9
[72.8-76.8] [408.0-458.9] [82.7-90.5] [399.7-531.4]
Cl=confidence interval; GMT=geometric mean titer; ELISA=enzyme-linked immunosorbent assay; PRNT=plaque reduction neutralization
test.
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Neutralizing antibody titers were evaluated using PRNT.
The neutralizing antibody GMT was the lowest in those aged
<1 year, at 43.6 mIU/mL. PRNT positivity rate (positivity cri-
terion: =120 mIU/mL) was 87.1% (249/286), with rates of
16.7% (2/12) and 90.1% (247/274) in those aged <1 and >1
year, respectively (Table 1). Among individuals aged >1 year,
neutralizing antibody GMT's were observed to be relatively low
in those born between 2004 and 2013 (aged 10-19 years)
and 1994 and 2003 (aged 20-29 years), at 397.8 (95% CI,
282.9-559.5) and 340.5 mIU/mL (95% CI, 230.2-503.7),
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Yp<15).

respectively. Overall, the distribution of cohorts with lower
values in PRNT was similar to that of the susceptible cohorts

identified in the binding antibody analysis (Table 1, Figure 2).

Discussion

Measles vaccination in the ROK was introduced into the na-
tional immunization program in 1983, and a two-dose sched-
ule has been implemented since 1997. Following the 2000-

2001 outbreak, an MR mass vaccination and a second-dose
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verification program were implemented in 2001 [5-7]. After
the declaration of measles elimination in 2006, the national
elimination status was verified by the WHO Western Pacific
Region in March 2014 and has been maintained to date [8].

In this study, the seropositivity rate based on binding anti-
bodies (ELISA) (positive+equivocal), excluding those aged <1
year, was 77.4%; however, the seropositivity rate was <70%
among those born between 1994 and 2013 (aged 10-29
years), suggesting the possibility of an immunity gap. In the
same cohorts, GMTs were also observed to be low, which can
be interpreted as a pattern accompanied by not only reduced
seropositivity but also a decline in antibody levels. In PRNT as
well, neutralizing antibody GMT's were observed to be relative-
ly low in the 10-29-year cohort, consistent with the binding
antibody findings. These results should be interpreted together
with the 2014 and 2019 measles seroprevalence surveys con-
ducted in the ROK. In the earlier studies, binding antibody in-
dicators were reported to be relatively low among those born
between 1995 and 1998 and 1993 and 2003. In the present
study, however, this finding was observed to extend to those
born between 1994 and 2013. This finding suggests that the
range of birth cohorts with relatively low antibody levels may
have widened. However, because differences may exist in sur-
vey timing, sampling frames, age-group classification, testing
conditions, and analytical methods, it is necessary to inter-
pret these findings as reflecting the combined effects of actual
changes in the immunity landscape and methodological differ-
ences. In addition, this pattern might be associated with mul-
tiple factors, including (1) a decline in antibody levels in an en-
vironment with reduced additional immune boosting through
natural infection; (2) individual variation in vaccination his-

tory, timing of vaccination, and immune response; and (3)

www.phwr.org Vol 19, No 23 Supplement, 2026

heterogeneous exposure within the population (international
travel, congregate living facilities, etc.).

Amid the recent global increase in measles incidence,
importation-related cases have continued to be reported in
the ROK, with 49 cases in 2024 and 78 cases in 2025 [9].
According to these reports, the proportion of individuals aged
15-34 years was high, at 79.6% in 2024 and 53.8% in 2025,
showing partial consistency with the age groups in this study,
wherein antibody indicators were observed to be relatively low.
In addition, the Korea Disease Control and Prevention Agency
data have shown a high proportion of adult cases in weekly
trends during certain periods in 2025 and have also noted
that immunity gaps had previously been identified in specific
birth cohorts in earlier seroprevalence surveys. However, be-
cause this study was a cross-sectional, seroepidemiological
survey that assessed immunity levels at a single point in time,
it is difficult to infer a direct association or causal relationship
between the recent increase in cases or their age distribution
and the findings of this survey. Therefore, the relative immu-
nological susceptibility identified in those aged 10-29 years
(birth cohorts 1994-2013) in this study should be consid-
ered complementary evidence for interpreting recent measles
incidence patterns in the ROK and a result suggesting an age
group that requires priority attention in the context of repeated
importation.

From a public health perspective, important strategies in-
clude: (1) verifying vaccination history and strengthening vac-
cination, when necessary, with a focus on high-risk settings,
such as international travelers, healthcare workers, and con-
gregate living facilities; (2) maintaining timely completion of
routine vaccination (two doses) and providing vaccination for

unvaccinated or incompletely vaccinated individuals; and (3)
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developing modalities for the early detection of immunity-gap
cohorts through periodic seroprevalence surveys.

This study has several limitations in that different sampling
methods were applied across age groups. For samples from in-
dividuals aged 0-10 years, residual specimens from healthcare
institutions were used, which may have led to overrepresen-
tation of healthcare-seeking individuals. For those aged >11
years, random sampling based on a household-based sample
design was applied with the aim of relatively ensuring repre-
sentativeness. However, because the participants were drawn
from a COVID-19 seroprevalence survey, individuals with
a greater interest in health may have been included, and bias
cannot be fully excluded. Moreover, because different collec-
tion methods were used across age groups, direct comparisons
between groups may be limited. Second, neutralizing antibody
testing was performed on a subset of the total specimens, re-
sulting in a limited number of analyses. In particular, in some
age groups, the sample size was insufficient, and caution is re-
quired in age-specific comparisons and interpretation of the
results. Furthermore, because this was a cross-sectional study
using residual specimens, factors that might influence immu-
nity, such as an individual’s vaccination history and infection
history, could not be fully considered, and direct evaluation of
the persistence of immunity and protective effectiveness based
solely on antibody levels might be limited. Comparisons with
previous seroprevalence surveys were also limited because they
may be affected by differences in study design, age-group clas-
sification, assay methods, and analytical conditions, making it
difficult to directly compare the magnitude and range of tem-
poral changes.

In the 2023 measles seroprevalence survey, the binding

antibody seropositivity rate, excluding those aged <1 year,
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was 77.4%; however, seropositivity below 70% was observed
among those born between 1994 and 2013 (aged 10-29
years), suggesting the possibility of an immunity gap. In par-
ticular, the decline in antibody levels was pronounced among
those born between 1994 and 2003 (aged 20-29 years), and
a similar pattern of decline was observed in PRNT, supporting
the binding antibody findings. In the context of continued im-
portation-related measles cases, the verification of vaccination
history needs to be strengthened, and additional vaccination
must be provided when necessary for immunologically suscep-
tible groups, including these cohorts, with a focus on high-risk
settings such as healthcare institutions and congregate living
facilities, and for detecting immunity gaps early through peri-

odic serological surveillance.
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Analysis of the Epidemiological Characteristics and Public Health
Response to Healthcare Facility—associated Measles Outbreaks in
the Honam Region, Republic of Korea, 2025

Jeewoun Kim @, Eunyoung Kim @, Seungjin Kim @, Jieun Jung @, Yuna Kim*

Division of Infectious Disease Control & Response, Honam Regional Center for Disease Control and Prevention, Korea Disease Control and
Prevention Agency, Gwangju, Korea

ABSTRACT

Objectives: This report aims to analyze the notification processes of source cases, transmission characteristics, and response
measures associated with four healthcare facility-associated measles outbreaks that occurred in the Honam region in 2025 and
to identify strategies to strengthen future outbreak prevention and response capacity.

Methods: A retrospective analysis was conducted on four measles outbreaks (Facilities A-D) in healthcare facilities in the
Honam region. Data were obtained from the Korea Disease Control and Prevention Agency Integrated Quarantine Information
System and epidemiological investigation records. The analysis focused on outbreak timelines, notification processes,
transmission patterns, demographic and clinical characteristics, and institutional response frameworks.

Results: Nineteen cases were identified across the four outbreaks. All source cases were unvaccinated children with
international travel history. The mean interval from the initial healthcare facility visit to notification was 3.25 days, and
the mean interval from rash onset to notification was 1.25 days. Ward transmission occurred while the source cases were
hospitalized without isolation because of non-specific prodromal symptoms. Among the 15 secondary cases, 46.7% were
healthcare workers who had completed two doses of the measles-mumps-rubella vaccine, indicating breakthrough infections.
The Honam Regional Center for Disease Control and Prevention implemented a multi-institutional response that included daily
review meetings, contact management, serological testing, and work exclusion of susceptible staff. However, these measures
were constrained by staff shortages and limited bed availability, contributing to prolonged outbreaks in some facilities.
Conclusions: To prevent healthcare facility-associated measles outbreaks associated with imported cases, including
international travel history within the recent incubation period, routine assessment of patients with non-specific respiratory
symptoms may be necessary. Pre-employment serologic screening of healthcare workers and vaccination based on screening
results should also be considered. During outbreaks, flexible institutional strategies and pre-emptive resource allocation are

required to minimize healthcare disruption.
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Key messages
(D What is known previously?

Measles is highly contagious, and although Korea
achieved World Health Organization measles elimina-
tion certification in 2014, imported cases continue to be
reported.

@ What new information is presented?

In the 2025 measles outbreaks across four healthcare fa-
cilities in the Honam region, all source cases were un-
vaccinated infants with recent international travel his-
tory. Transmission occurred within hospital wards be-
cause patients were hospitalized without isolation during
the prodromal phase when symptoms were non-specific.
A substantial proportion of secondary cases occurred
in healthcare workers who had completed two doses of
the measles-mumps-rubella vaccine, indicating break-
through infections. Work restrictions for susceptible con-
tacts were implemented only to a limited extent because
of practical constraints, which contributed to increased
outbreak size and duration.

® What are implications?

To prevent healthcare facility-associated measles out-
breaks, travel history should be incorporated into rou-
tine clinical interviews, periodic serological screening for
healthcare workers should be established, and flexible
response guidelines adapted to facility capacity should be
implemented.

Introduction

Measles is an acute respiratory infectious disease caused
by infection with the measles virus (Measles morbillivi-
rus), which is highly contagious (basic reproduction number
[Ry]=12-18) and is transmitted through droplet or airborne
transmission. The clinical symptoms of measles include fe-

ver, rash, cough, coryza, conjunctivitis, and characteristic

www.phwr.org Vol 19, No 23 Supplement, 2026

intraoral lesions (Koplik’s spots); the incubation period is
7-21 days (average: 10-12 days), and the infectious period is
+4 days from rash onset [1]. Although measles incidence has
significantly decreased since the World Health Organization
(WHO) introduced the measles vaccine globally in 1974 [2],
measles remains common in many developing countries and
in the African, Eastern Mediterranean, and Asian regions [3].
Although the Republic of Korea (ROK) received verification of
measles elimination from the WHO in 2014, imported cases
from regions such as Southeast Asia surged following the re-
sumption of international travel and increased social interac-
tion after the coronavirus disease 2019 pandemic, resulting
in 78 measles cases in the ROK in 2025, an approximately
59% increase from 49 cases in the previous year. Of these, the
Honam region reported 25 cases in 2025, accounting for ap-
proximately 32% of the national total and representing the first
reported cases in five years since a single case in 2020 [4,5]. In
particular, healthcare-facility-associated measles outbreaks ac-
counted for 19 cases, or 76% of all measles cases in the Honam
region.

This report analyzes outbreak patterns and patient charac-
teristics and summarizes response measures for four measles
outbreaks in Honam region healthcare facilities in 2025, aim-
ing to help establish effective response plans to prevent com-

munity transmission in similar situations in the future.

Methods

1. Study Population and Case Definition
Four measles outbreaks that occurred in Honam region
healthcare facilities in 2025 (Healthcare Facility A, B, C, and

D) were investigated. In accordance with the Measles Response
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Guidelines (2024), a case was defined as a person with clini-
cal symptoms compatible with measles who was reported as a
suspected measles case by a healthcare facility or public health
center and whose measles virus infection was confirmed by
laboratory criteria [6]. The case that marked the initial on-
set of the outbreak was defined as the source case, and cases
transmitted from the source case and later confirmed were de-
fined as additional cases. After collecting human specimens
(oropharyngeal/nasopharyngeal swabs) for diagnostic test-
ing, polymerase chain reaction (PCR) gene-detection assays
were requested through the provincial/metropolitan Institutes
of Health and Environment, and cases with detectable target
genes were classified as confirmed positive. Positive specimens
underwent additional genotyping by the Division of Viral
Diseases at the Korea Disease Control and Prevention Agency

(KDCA) to confirm genetic relatedness.

2. Epidemiologic Investigation

When cases occurred, to estimate the infection source and
transmission route, each individual’s movement history was
traced during the estimated exposure period (7-21 days be-
fore rash onset). The jurisdictional public health center iden-
tified the case’s main movement history from the reporting
stage, prior to confirmation; once confirmed, the Measles
Epidemiologic Investigation Form [6] was used to investigate
the symptoms, vaccination history, healthcare-facility visit his-
tory, clinical information, and overseas travel history of the
person classified as a case. To ensure accuracy of information
during the investigation, we reviewed objective data, includ-
ing medical records from healthcare facilities and, as needed,
security camera footage obtained on-site. Based on collected

information, we summarized the case’s exposure settings and

S80

movement history during the infectious period and defined
the scope of identified contacts in accordance with guidelines
[6]. When an outbreak was confirmed, facility floor plans and
work schedules were obtained, and an in-depth investigation of
exposure/contact sites was conducted to assess environmental

factors that could affect transmission.

3. Data Source

Data were used from notification reports, pathogen test
results, and epidemiologic investigation forms (demograph-
ic information, pathogen genotype, infection route, clinical
symptoms, date of symptom onset, date of notification, vac-
cination history, and information on community movement/
itinerary and contacts) registered in the KDCA'’s Integrated
Disease Control and Prevention Information System, as well as
healthcare facility-related information (healthcare facility type,
staffing, patient visit information, and information on in-facil-
ity movement and contacts) obtained through epidemiologic

investigation.

4. Study Design and Analysis

The temporal, spatial, and personal characteristics of each
measles outbreak were comprehensively investigated, and the
following analysis was performed using variables obtained
from the data sources.

First, the patterns of measles outbreak within the healthcare
facility were compared by plotting a weekly epidemic curve of
cases by date of rash onset. For cases without a rash, they were
plotted on the graph based on the date of initial symptom on-
set. Furthermore, information on healthcare-facility spaces
by outbreak (healthcare-facility type, clinical department, and

location where transmission occurred), the reporting process
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for the source case, and transmission characteristics (infection
route, attack rate, outbreak duration, transmission generation/
order, major transmission patterns, etc.) was compiled. The
demographic and epidemiologic characteristics and clinical
symptoms were calculated as frequencies and percentages to
identify the characteristics of the cases. As a public health re-
sponse, individual epidemiologic investigations were conduct-
ed, and the strategic framework for healthcare-facility outbreak
response was summarized. Data cleaning and statistical data

analysis were performed using Microsoft Office Excel 2016.

Results

1. Case Occurrence and Notification Process by

Outbreak

The healthcare-facility-associated measles outbreaks that
occurred in the Honam region in 2025 showed a common
pattern wherein additional cases arose through exposure with-
in healthcare facilities, centered on an imported source case. A
total of 19 cases occurred at four healthcare facilities; the four
source cases of the outbreaks were all infants and young chil-
dren unvaccinated against measles who had an overseas travel

history (Vietnam, n=3; Cambodia, n=1) within the estimated

exposure period. Following the initial case, additional cases oc-
curred among pediatric patients in the same ward, healthcare-
facility workers, and patients’ family caregivers/guardians pro-
viding care in the hospital (Figure 1).

Analysis of each source case (symptom onset, first health-
care visit, notification, and confirmation timeline), stratified by
outbreak, showed that the interval from symptom onset to the
first healthcare visit ranged from O days (already hospitalized
or same-day outpatient visit) to 7 days, and the average inter-
val from the first healthcare visit to notification was 3.25 days
(minimum: 1 day; maximum: 6 days). The average time from
the date of rash onset to date of notification was 1.25 days
(minimum: 1 day; maximum: 2 days), the average number of
healthcare facilities visited during the infectious period was 2
(minimum: 1; maximum: 3), and the average duration of non-
isolated hospitalization was 3.5 days (minimum: 1 day; maxi-
mum: 7 days) (Table 1).

By institution type, measles outbreaks occurred in chil-
dren’s specialty hospitals or pediatric wards within hospitals, in
institutions classified as general hospital level (n=2) and hos-
pital level (n=2). In 4 outbreaks, a total of 19 cases and 3,357
contacts (2,879 in healthcare facilities and 478 in the commu-

nity) were identified and managed. There were 15 additional

[ Healthcare Facility A [] Healthcare Facility B[] Healthcare Facility C [] Healthcare Facility D

54 #10 (source case)
Rash onset (Mar. 21) following
travel to Vietnam (Jan. 4-Mar. 14)

Rash onset (Feb. 19) following
4 travel to Vietnam (Feb. 6-14)

#15 (source case)

- #12 (source case)
$ Rash onset (Apr. 13) following Rash onset (Sep. 30) following
g 34 # travel to Vietnam (Mar. 17-Apr. 1) return from residence in Cambodia (through Sep. 29)
o
—
S —
e}
Zz 2 #4 | #7 10| l l #17]
14 #1|#2|#3 | #6 | #8 | #O #11}#12 #1 #15) #16#18‘#19
1

T T T T T Tt T T T T T T T T T T T T T T T T T T T T T 11 | N B B e |
1234567 8 91011121314 151617 18 19 20 2122 23 24 25 26 27 28 29 30 3132 33 34 35 36 37 38 39 40 4142 43 44 45 46 47 48 49 50 51 52

Week of rash onset

Figure 1. Epidemic curve of measles outbreak in healthcare facilities in Honam region, 2025
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Table 1. Notification process of source cases by outbreak
First visit S he’;ll(:h(?;re Tptal
Date of Date of Date of Time interval S non-isolated
Route of to the e ; . facilities visited o
Category . . symptom rash notifi-  (first visit . hospitali—
infection healthcare . o during .
onset " onset cation notification) X . zation
facility the infectious )
i period
period
Source case, Imported Feb 15 (fever) = Feb 17  Feb 19  Feb 21 4 Days 1 Facility 7 Days
Facility A (Vietnam,
Feb 6-14)
Source case, Imported Mar 20 (fever, Mar 20  Mar 21 Mar 22 2 Days 2 Facilities 1 Day
Facility B (Vietnam, rhinorrhea,
Jan 4~Mar 14)  and cough)
Source case, Imported Apr 8 (fever, Apr 8 Apr 13 Apr 14 6 Days 3 Facilities 4 Days
Facility C (Vietnam, rhinorrhea,
Mar 17-Apr 1)  and cough)
Source case, Imported Sep 23 (fever, Sep 30 Sep30  Oct1 1 Day 2 Facilities 2 Days
Facility D (Cambodia, rhinorrhea,
~Sep 29) conjunctival
hemorrhage,
Koplik's spots,
and diarrhea)

cases: 7 healthcare-facility workers, 7 ward patients, and 1 co-
habiting family member; across all 4 outbreaks, additional cas-
es occurred among healthcare-facility workers who had contact
with the source case after the source case was hospitalized.

In Healthcare Facility A, as this was the first measles out-
break in the Honam region in 2025, the source case had a
prolonged inpatient stay without isolation during the infec-
tious period before confirmed diagnosis; as a result, in-hospital
transmission persisted, progressing to fourth-generation infec-
tions and creating the largest outbreak. Unlike the three pre-
vious outbreaks, which occurred from February to April, the
outbreak in Healthcare Facility D occurred from September to
November and was the longest-lasting outbreak, continuing

for 76 days after the first case occurred (Table 2).

2. Case Characteristics

The demographic and epidemiologic characteristics of the

582

19 total cases were analyzed by frequency, stratified by age
group. Children aged 1-6 years without a second dose of the
measles, mumps, and rubella vaccine were classified as infants
and young children, those aged 7-18 years as school-aged chil-
dren, and those aged >19 years as adults.

Children aged 1-6 years and adults aged >19 years each
accounted for 9 cases, comprising most of the total cases;
school-aged individuals aged 7-18 years who had completed
their second dose had the fewest cases (n=1). Comprehensive
review of the distributions by sex, age, vaccination history, and
occupation showed that all children aged 1-6 years were un-
vaccinated infants and young children and that all adults aged
219 years were female; among them, 7 (77.8%) were health-
care-facility workers who had completed their second vaccine
dose. Multiple responses were permitted for clinical symptoms,
and all patients aged 1-6 years presented with rash and fever.

Additionally, they commonly showed characteristic prodromal
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Table 2. Facility and transmission characteristics

Category Facility A Facility B Facility C Facility D
Facility type Hospital (pediatric specialty) General hospital Hospital (obstetrics and General hospital
gynecology and pediatrics
specialties)
Site of transmission Pediatric ward Pediatric ward Pediatric ward Pediatric ward
Outbreak Cases 9 Total 2 Total 3 Total 5 Total
scale  Contacts 1,493 Total 370 Total 942 Total 552 Total
(healthcare facility: 1,258/  (healthcare facility: 360/  (healthcare facility: 735/ (healthcare facility: 526/
community: 235) community: 10) community: 207) community: 26)
Attack  Total 0.53% 0.27% 0.21% 0.72%
rate Healthcare workers  5.47% 1.20% 0.89% 1.20%
Ward users 0.33% 0.00% 0.16% 0.45%
Main transmission pattern 8 Secondary cases 1 Secondary case 2 Secondary cases 4 Secondary cases

(ward users: 4, (healthcare worker 1) (ward user: 1, (ward users: 2,
healthcare workers: 4) healthcare worker: 1) household contact: 1,
healthcare worker: 1)
Generation of transmission 4th generation 2nd generation 2nd generation 3rd generation
Outbreak duration” 71 Days 54 Days 60 Days 76 Days

case).

“The period from the notification date of the source case to the end of the outbreak (defined as 6 weeks after the notification date of the last

symptoms of measles, namely, the three Cs (cough, coryza, and
conjunctivitis) [7], or intraoral lesions (Koplik’s spots). In con-
trast, some patients aged >19 years did not present with fever
or rash, and fewer exhibited the classic prodromal symptoms of
measles. The time from initial symptom onset to rash was rela-
tively concentrated at 4 days (33.3%) and 5 days (22.2%) for
those aged 1-6 years and at 2 days (22.2%) and 3 days (33.3%)
for those aged =19 years; two individuals (22.2%) in the latter
group did not develop a rash. All measles virus genotypes were
confirmed to be B3, and of the 19 confirmed cases, the 15 ad-
ditional patients, excluding the 4 source patients, were mostly
infected through contact within the ward (13 patients) (Table

3).

www.phwr.org Vol 19, No 23 Supplement, 2026

3. Healthcare Facility Outbreak Response

Strategy

During a measles outbreak, healthcare facilities—where
the scale of exposure is large and exposure circumstances are
complex—require multifaceted management. Therefore, to
minimize transmission within the facility and prevent intro-
duction into the community, they implemented the following
responses.

First, no measles cases had occurred in the Honam region
for many years [4,5], and a joint response was required be-
cause the area where the cases occurred and the area where
the healthcare facility was located spanned a shared living area
across two cities/provinces during the outbreak. Accordingly,
the Honam Regional Center for Disease Control and
Prevention aimed to strengthen the professionalism and time-

liness of the response by establishing a system of daily situation
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Table 3. Case characteristics by age group
Category Total 1-6 yr 7-18 yr 219 yr

Total 19 (100.0) 9 (100.0) 1 (100.0) 9 (100.0)
Sex

Male 5(26.3) 5 (55.6) - -

Female 14 (73.7) 4 (44.4) 1 (100.0) 9 (100.0)
Occupation

Unemployed/none 10 (52.6) 8(88.9) - 2(22.2)

Healthcare worker 7 (36.8) - - 7(77.8)

Student 2 (10.5) 1(11.1) 1 (100.0) -
Clinical symptoms

Rash 17 (89.5) 9 (100.0) 1 (100.0) 7(77.8)

Koplik’s spot 3(15.8) 3(33.3) - -

Fever 17 (89.5) 9 (100.0) 1 (100.0) 7(77.8)

Cough 8 (42.1) 5 (55.6) 1 (100.0) 2(22.2)

Rhinorrhea 6(31.6) 4 (44.4) 1 (100.0) 1(11.1)

Conjunctival hemorrhage 4(21.1) 3 (33.3) = 1(11.1)

Sore throat 1(5.3) - - 1(11.1)

Myalgia 4(21.1) = = 4 (44.4)

Chills 1(5.3) = = 1(11.1)

Body ache 1(5.3) = = 1(11.1)

Sputum 1(5.3) = 1 (100.0) =

Diarrhea 2 (10.5) 1(11.1) = 1(11.1)
Days from the first symptom to rash onset

0 (same day) 1(5.3) - - 1(11.1)

1 Day 3 (15.8) 1(11.1) 1 (100.0) 1(11.1)

2 Days 4(21.1) 131D - 3(33.3)

3 Days 3 (15.8) 1(11.1) - 2(22.2)

4 Days 3(15.8) 3(33.3) - -

5 Days 2 (10.5) 2(22.2) - -

6 Days - - - -

7 Days 1(5.3) 1(11.1) - -

No rash 2(10.5) - - 2(22.2)
Genotype

B3 19 (100.0) 9 (100.0) 1 (100.0) 9 (100.0)
Vaccination history

Unvaccinated 9 (47.4) 9 (100.0) - -

1 Dose 1(5.3) - - 1(11.1)

2 Doses 9 (47.4) - 1 (100.0) 8 (88.9)
Route of infection

Imported (source case) 4(21.1) 4 (44.4) = =

Ward contact 13 (68.4) 4 (44.4) 1 (100.0) 8 (88.9)

Outpatient contact 1(5.3) = = 1(11.1)

Household contact 1(5.3) 1(11.1) = =
Unit: n (%). -=not available.
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review meetings among various entities (healthcare facilities,
public health centers, metropolitan/provincial governments,
the Infectious Disease Control and Prevention Support Unit,
and the Institute of Health and Environment Research) to dis-
cuss issues such as restricting/excluding healthcare workers
from duty and revising management protocols in response to
additional cases.

Second, enhanced in-hospital infection control measures
were implemented. Measles information and preventive guid-
ance, along with vaccination promotion, were provided to staff
and visitors. Moreover, basic instructions on strict personal hy-
giene, ventilation frequency, and disinfection standards were
provided. For inpatients among contacts, discharge was recom-
mended if discharge was possible, and the use of a single-per-
son room or cohort isolation was recommended if discharge
was not possible.

Third, antibody testing was conducted for healthcare work-
ers, and follow-up measures were implemented according to
the results. Healthcare workers classified as contacts had their
immunity confirmed through universal antibody testing, re-
gardless of a history of two measles vaccinations or prior infec-
tion; for individuals without antibodies, exclusion from work
was recommended during the monitoring period (21 days).

Last, contact monitoring methods for healthcare facili-
ties and a plan for inter-institutional collaboration were estab-
lished. For inpatient or staff contacts, the healthcare facility
implemented active and passive monitoring and arranged for
them to notify the public health center upon discharge. For
other contacts, public health centers were directed to conduct
passive monitoring, thereby preventing gaps in contact moni-
toring. This enabled rapid testing and isolation to be imple-

mented when symptomatic individuals were identified among

www.phwr.org Vol 19, No 23 Supplement, 2026

contacts, and during the outbreak period, 93 people were test-

ed, through which 15 additional cases were rapidly detected.

Discussion

1. Conclusion and Recommendations

This study analyzed four measles outbreak cases in health-
care facilities in the Honam region in 2025. To prevent future
outbreaks and improve the timeliness and accuracy of respons-
es when they occur, we summarized the healthcare-facility
transmission process, case characteristics, and response strate-
gies for the imported measles outbreak; identified patterns; and
derived corresponding recommended action items based on
these findings.

Review of the reporting process for the source case in each
of the four outbreaks found that all source cases were unvacci-
nated infants and young children who had a history of travel to
countries with high measles incidence [3]. The mean interval
from the initial visit to a healthcare facility to case notification
was 3.25 days, and the mean interval from rash onset to noti-
fication was 1.25 days. All source cases were diagnosed with
measles while hospitalized; however, because the infectious
period begins 4 days before rash onset, the nonspecific respi-
ratory symptoms during the prodromal period—before the
characteristic measles rash appeared—were initially misdiag-
nosed, such as for the common cold [8], resulting in exposure
of ward staff and other ward occupants and the occurrence of
additional cases. This means that, despite the ROK maintain-
ing its WHO-verified measles elimination status, healthcare-
facility-associated outbreaks can recur due to imported cases
[3,4]. Therefore, continuous education and guidance for trav-

elers and healthcare facilities are warranted so that measles is
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actively suspected at the initial clinical evaluation of patients
with respiratory symptoms who have a travel history to coun-
tries with a high risk of measles transmission. Particularly in
infants and young children, upon presentation of nonspecific
respiratory symptoms, it is critical to strengthen screening for
international travel history as a standard patient history item.

Analysis of the 19 cases showed that infants and young
children aged 1-6 years and adults aged =19 years accounted
for 9 cases each (47.4%); all infants and young children were
unvaccinated, and most adult patients were healthcare work-
ers who had completed their second dose, that is, the two-
dose vaccination series. This indicates breakthrough infections
among healthcare workers, and the finding in previous studies
was confirmed in this outbreak. Various causes may exist, such
as waning immunity, where immunity decreases over time de-
spite prior completion of vaccination; differences in vaccina-
tion timing and exposure history by cohort; immunity gaps,
or immune pockets, in specific age groups; and other factors
such as the intensity of occupational exposure among health-
care workers or the environmental characteristics of healthcare
facilities [9,10]. Therefore, a system should be established to
verify the measles immune status of healthcare workers before
commencement of work and particularly for personnel in pe-
diatrics, including non-medical personnel (transport person-
nel, environmental services staff, and other staff), to conduct
antibody testing and administer vaccination if evidence of im-
munity is not confirmed on the test.

Although the scale of the outbreak varies by institution, de-
pending on patients’ infectious periods and movement histo-
ries, an average of 839 contacts per institution (720 in health-
care facilities and 119 in community settings) may place a sub-

stantial burden on the public health centers and metropolitan/
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provincial public health authorities that lead management dur-
ing a measles outbreak in a healthcare facility. Additionally, in
managing contacts within a healthcare facility, work exclusion
of seronegative staff and recommendations for discharge of in-
patients are implemented; however, in some cases, implemen-
tation was difficult because when the number of seronegative
individuals is large, this could lead to gaps in healthcare servic-
es depending on the hospital’s size and regional characteristics,
such as whether there are nearby hospitals that can help distrib-
ute patient demand. As a result, instead of excluding staff from
work, measures were limited to partial work restrictions, such
as minimizing in-person duties. When a staff member under
these restrictions subsequently became an additional case, this
led to an increased number of contacts in the healthcare facil-
ity and a longer outbreak duration. Furthermore, for inpatient
contacts who were difficult to discharge, there were cases where
the use of single-occupancy rooms or cohort isolation was dif-
ficult due to hospital room shortage or cost issues. Therefore,
in preparation for a measles outbreak within a healthcare facil-
ity, a plan should be established in advance to secure resources
such as personnel, vaccines, and antibody test kits. In addition,
considering the possibility of breakthrough infections among
healthcare workers, the criteria for work restriction/exclusion
and active monitoring during exposure should be further clari-
fied while allowing for multiple implementation formats tai-

lored to the facility’s circumstances.

2. Study Limitations

This study had several limitations. First, this was prepared
based on a retrospective data analysis, and because it relies on
the accuracy of reported and epidemiological investigation

data, omissions and errors may exist in the collection process.
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In some cases, the time of exposure or scope of contact may
have been classified based on patient statements, and there may
be an issue of recall bias. Furthermore, because the effective-
ness of contact management could not be quantitatively evalu-
ated, limitations in objectively estimating the extent to which
each response measure contributed to interrupting transmis-
sion.interruption exist. The study results are based on four
measles outbreaks in healthcare institutions within the Honam
region and may require cautious interpretation when general-

ized and applied.
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Review & Perspective

Lessons from Measles Elimination in the Republic of Korea: Public
Health Implications

Jong-Koo Lee*

National Academy of Medicine of Korea, Seoul, Korea

ABSTRACT

Objectives: To determine key policy implications, this study aims to examine the comprehensive national strategy
implemented for measles elimination in 2001, the subsequent development of a public health system to sustain elimination,
and its international verification.

Methods: The author conducted a review of government-issued measles outbreak control guidelines from 2000 to 2001,
domestic and international academic literature and theses, and materials from the World Health Organization (WHO)
immunization-related meetings, including firsthand observations from participation in these meetings.

Results: Following the Republic of Korea (ROK)’s introduction of a monovalent measles vaccine in 1965, the measles-
mumps-rubella vaccine was incorporated into the National Immunization Program in 1983. In 1997, a second dose was
added for children aged 4-6 years due to recurrent outbreaks; however, a large nationwide outbreak occurred in 2000-2001.
Incidence was highest among infants aged 0-1 years and school-aged children, and was associated with by low second-dose
coverage. Furthermore, serological surveys indicated that 13.5-15.5% of elementary school students were seronegative for
measles antibodies, and viruses consistent with the H1 genotype were detected. In response to these findings, the government
launched a 5-Year National Measles Elimination Plan, including school-based mass vaccination campaigns and pre-entry
vaccination verification. This resulted in approximately 5.8 million children receiving two doses of measles-containing vaccine
and strengthening surveillance. Consequently, measles was declared eliminated in 2006. In 2014, the ROK introduced fully
subsidized National Immunization Program services, and the WHO Western Pacific Regional Verification Commission verified
that the ROK had effectively eliminated measles. Since then, this elimination status has been maintained.

Conclusions: The 2000-2001 measles epidemic in the ROK triggered a policy transformation that went beyond immediate
outbreak control, fundamentally strengthening the public health system and positioning the country for greater engagement in

global health collaboration.

Key words: Measles elimination; Campaign; Enhanced surveillance; Public health; Republic of Korea

*Corresponding author: Jong—Koo Lee, Tel: +82-2-795-4030, E-mail: docmohw@snu.ac.kr

S96 www.phwr.org Vol 19, No 23 Supplement, 2026


http://www.phwr.org
https://orcid.org/0000-0003-4833-1178

I Public Health Weekly Re.:uu’\

Key messages
(D What is known previously?

Measles is a vaccine-preventable disease that can be ef-
fectively eliminated with high two-dose coverage. In
2012, the World Health Organization set regional tar-
get years for measles elimination. At that time, only the
Region of the Americas met these targets. However, its
elimination status was lost in 2025 due to the reemer-

gence of endemic transmission.

@ What new information is presented?

Before the formalized international verification proce-
dures were established, the Republic of Korea (ROK) de-
clared measles elimination, which was later verified in
2014. Since then, the country has maintained its elimi-
nation status. Conversely, several countries have lost
their verified elimination status due to sustained virus re-

emergence and transmission.

® What are implications?

ROK represents a model case for measles elimination
achieved through a comprehensive public health ap-
proach. This includes shifting from statutory vaccina-
tion mandates to publicly financed immunization ser-
vices that improved access, institutionalized verification
of two-dose vaccination at elementary school entry,
strengthened virus surveillance, and facilitated rapid out-
break response, supported by international collaboration.
However, sustaining this status requires continuous ef-
forts due to ongoing risks of measles reintroduction and
transmission.

Introduction

Republic of Korea (ROK) introduced the monovalent mea-
sles vaccine in 1965 and incorporated the measles-mumps-ru-
bella (MMR) vaccine into the national immunization program
in 1983. Nevertheless, recurrent outbreaks continued into the

early 1990s, leading the government to adopt a policy in 1997
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of adding a second dose for those aged 4-6 years. However,
measles resurged in 2000-2001. Investigations revealed high
incidence rates among infants aged O-1 year and school-age
children, and that coverage with the second dose was very low.
In addition, 13.5-15.5% of elementary school students were
found to be seronegative for measles antibodies. The virus was
identified as an H1 lineage virus through viral genotyping.

The government established a pan-governmental five-year
measles elimination plan and achieved vaccination coverage
of over 95% through school-based mass measles vaccination.
At the same time, strengthening two-dose vaccination through
the pre-entry vaccination verification program resulted in the
declaration of measles elimination in 20006, certification of
measles elimination by the World Health Organization (WHO)
Western Pacific Regional Office (WPRO) in 2014 [1], and
continued maintenance of measles elimination status.

This study aimed to review the planning and implementa-
tion of measles elimination, the establishment of a public health
system to maintain elimination after the declaration, and the
process of international verification of measles elimination,
based on the 2000-2001 measles epidemic in the ROK. In
addition, this study aimed to derive the policy implications of

measles elimination in the ROK for national and global health.

Results

1. Introduction of the Two—dose Vaccination
Policy for Measles Elimination
Transmission of measles is interrupted when 92-95% of
the population in a community is immune, and susceptible in-
dividuals are also protected [2]. Before the introduction of vac-

cination, when outbreaks reduced the number of susceptible
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individuals to a certain level, a period without epidemics, the
so-called honeymoon period, would persist for some time.
However, as newborns entered the population and the suscep-
tible population gradually increased again, outbreaks recurred.
With the initial introduction of the vaccine in 1963, both the
size of outbreaks and the interval between them increased [2].
In the 1980s, approximately 100 million measles cases and 5.8
million measles-related deaths were recorded annually world-
wide. Thanks to the Expanded Programme on Immunization
(EPI), which the WHO recommended to countries beginning
in 1974, measles incidence and related mortality had declined
by 78% and 88%, respectively, by 1995. According to the
WHO in 2024, marking the 50th anniversary of EPI, measles
vaccination prevented 58.7 million deaths between 2000 and
2024 [3].

The United States was the first country to establish a mea-
sles elimination plan. In 1978, it set a goal of eliminating mea-
sles by 1982 through: 1) maintaining consistently high levels
of immunity, 2) close disease surveillance, and 3) aggressive
outbreak control. However, the goal was not achieved. As it
was confirmed that these three strategies alone could not pre-
vent cases among unvaccinated infants and young children and
among school-aged children due to primary vaccine failure, a

two-dose measles vaccination was introduced in 1989 [4]. In

addition, the school vaccination law was amended to mandate
verification of measles vaccination at school entry. As endemic
measles virus transmission was interrupted after 1993 [5], the
target level for measles elimination was first achieved in the
world in 2000 [6]. It was also noted that this elimination expe-
rience could be applied to future global measles eradication [7].
Along the same line, the US Centers for Disease Control and
Prevention (CDC) and the Pan American Health Organization
(PAHO) declared that measles outbreaks in the Region of the
Americas could be interrupted by 2000 through five strategies:
1) catch-up, 2) keep-up, 3) follow-up, 4) mop-up, and 5) viro-
logic surveillance [8]. This plan led to the establishment of the
Measles Elimination Initiative (MEI) in 2001. As the measles
elimination strategy in the Region of the Americas proved suc-
cessful, elimination targets were subsequently set for the re-
maining five WHO regions. The Global Vaccine Action Plan,
which also included rubella as a target disease for elimination,
was endorsed by the World Health Assembly in 2012, with
target years for elimination established for each region (Table
1).In 2012, MEI evolved into the Measles & Rubella Initiative,
based on a strategy of integrated management of measles, ru-
bella, and congenital rubella syndrome through a single vac-
cine, a single surveillance system, and a single laboratory net-

work [9]. However, as vaccination coverage declined due to the

Table 1. Global Vaccine Action Plan target year of measles elimination
Region Target year Source
America 2000 PAHO Resolution CD44.R1
Western Pacific 2012 WPR/RC56.R8
Europe 2015 EUR/RC60/R12
East-Mediterranean 2015 EMR/RC57/R.3
South-East Asia 2020 (later 2023) SEA/RCG66/R5
Africa 2020 AFR/RCG61/R1
PAHO=Pan American Health Organization; WPR=Western Pacific Region; EUR=European Region; EMR=Eastern Mediterranean Region;
SEA=South Eastern Asia; AFR=African Region; RC=Regional Committee; CD=Consejo Directivo (Director Council); R=Resolution.
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global COVID-19 pandemic in 2023 and measles outbreaks
re-emerged, this initiative evolved into the Measles & Rubella
Partnership, joined by Gavi (the Global Alliance for Vaccines
and Immunization), the UN Foundation, and other partners
[10,11].

In the ROK, before the introduction of vaccination,
16,000-30,000 measles cases occurred annually between
1961 and 1963. After vaccination began in 1966, the num-
ber of measles cases started to decline, reaching 2,000-3,000
cases annually in the 1980s and 200-300 cases per year in
the early 1990s. However, after another outbreak involving
approximately 9,300 measles cases in 1993-1994, the gov-
ernment and the academic community developed standard
vaccination guidelines in 1997 that formally recommended a
second dose for children aged 4-6 years [12,13]. In 1998, as
part of a whole-of-government regulatory reform policy, the
mandatory vaccination provision under the Communicable
Disease Prevention Act was abolished [14]. In addition, despite
Universal Health Coverage (UHC), national support for vac-
cination remained limited, and consequently, measles second-
dose coverage was not high. Childhood essential vaccination
operated in an environment wherein vaccination was not con-
sidered a “basic service guaranteed by the state,” but rather as
a “recommended medical practice” that individuals undertook
on their own. This situation was confirmed by the nationwide
seroepidemiologic survey conducted during the measles out-
break of 2000. In other words, the outbreak was not simply a
matter of low vaccination coverage; rather, it was a structural
event resulting from the combination of three factors: a struc-
tural condition wherein vaccination failed to become one pillar
of the national UHC policy as it shifted from a mandatory to a

voluntary measure, the absence of a national strategy to obtain
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two-dose vaccination, and the lack of international cooperation

for disease elimination.

2. Epidemiologic Characteristics of the 2000-2001

Measles Outbreak in the ROK

The measles outbreak in 2000 began sporadically in April
[15]. After October, the number of reported measles cases be-
gan to increase rapidly, peaked in December, declined during
the winter school break, and then increased again from late
March 2001 with the reopening of schools. Following the start
of vaccination in late May, the number of reported measles
cases declined sharply. By early July, a total of approximate-
ly 55,690 measles cases had been reported nationwide, cor-
responding to a cumulative incidence of 117.8 per 100,000
population.

The age distribution of measles cases showed two dis-
tinct peaks. The highest incidence rates were observed among
those aged 0-1 years (924.3 and 918.3 per 100,000 popu-
lation) and 10-13 years (739.3, 896.2, 772.0, and 700.3
per 100,000 population, respectively). Vaccination histories
among these measles cases showed that first-dose MMR vacci-
nation coverage was 24.3% among those aged 12-15 months
and 48.8% among those aged less than 8 months, while sec-
ond-dose MMR vaccination coverage was 19.4% among those
aged 7 years or older, indicating that low coverage of both the
first and second doses contributed to the outbreak.

The outbreak began in the Gyeongbuk region and showed
a counterclockwise spread pattern. The areas affected during
the 1993-1994 outbreak showed somewhat lower levels of
measles occurrence.

Meanwhile, an age-stratified sample survey of students

found that among those aged 7-18 years, first-dose and
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second-dose measles vaccination coverage rates were 84.2%
and 37.7%, respectively. In addition, the overall seropositivity
rate was 89.4%, with rates of 85.5%, 92.8%, and 94.5% among
elementary, middle, and high school students, respectively.
Among the 8.23 million individuals in the surveyed age group,
approximately 840,000 were seronegative. In urban areas with
a population above the critical community size, it was predict-
ed that outbreaks would continue until community herd im-
munity reached 95% [16].

The 15 measles viruses isolated during the 2000-2001
outbreak were identified as belonging to the H1 lineage. At the
time, the H1 genotype circulated widely in China. In contrast,
during the 1993-1994 outbreak, viruses of the D5 lineage
were isolated, suggesting that measles outbreaks in the ROK
occurred not due to the circulation of a single endemic virus
but due to repeated importations from abroad combined with

immunity gaps [17].

3. Implementation and Evaluation of the Five-

year Measles Elimination Plan, Including

the 2001 School-entry Measles Vaccination

Verification Program and the Measles—Rubella

(MR) Catch—up Vaccination Campaign

To promote the measles elimination program efficiently,
the government established a dedicated task force (the Measles
Elimination Task Force) at the Korea National Institute of
Health (KNTH) to establish and evaluate annual programs. On
April 13, 2001, it established a public-private joint “National
Measles Elimination Committee,” chaired by the Vice Minister
of Health and Welfare, to prepare for the 2005 declaration of
measles elimination, with operations planned through 2005

[18]. This committee served as a key governance body for
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measles elimination. It composed of government agencies
(the Ministry of Health and Welfare/KNIH, the Ministry of
Government Administration and Home Affairs [MOGAHA],
the Ministry of Education and Human Resources Development
[MOEHRDY], and the Korea Food and Drug Administration
[KFDA]) and private organizations (the Korean Medical
Association, the Korean Pediatric Society, and the National
Parents Association for True Education). Under the 2000 revi-
sion of the Communicable Disease Prevention Act, responsi-
bilities for infectious disease notification, reporting and surveil-
lance, epidemiologic investigation, response measures (includ-
ing vaccination and support for vaccine costs), investigation of
adverse events following immunization, and compensation for
vaccine-related injuries were delegated to the KNIH, enabling
it to perform measles elimination activities directly, including
issuing official notices to central government ministries and lo-
cal governments [19].

Led by this committee and task force, a nationwide measles
immunity survey was conducted to identify the causes of the
outbreak, and based on the findings, the following measures
were implemented: determination of the target age group for
measles mass vaccination (8-16 years of age), implementa-
tion of the 2001 school-entry measles vaccination verifica-
tion program (including an order for measles vaccination for
720,000 children scheduled to enter school) and submission
of measles vaccination certificates for schoolchildren, public
announcement of the measles mass vaccination program (May
21 to June 15, with public notice of vaccination implementa-
tion), procurement of MR vaccines and administration of MR
vaccination (8-16 years of age, second grade of elementary
school to first grade of high school, approximately 5 million

individuals), and two rounds of the measles vaccination history
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verification program (for those aged 4-6 years who had re-
ceived the second dose of MMR, approximately 1 million indi-
viduals, verification period: April 23 to May 12). In addition,
they played a role in evaluating and supporting these activities.

At the time, vaccine hesitancy due to adverse reactions fol-
lowing Japanese encephalitis vaccination in 1993 persisted,
and ensuring public understanding of mass vaccination, secur-
ing vaccine safety, and developing a series of measures to re-
duce programmatic errors during implementation were mat-
ters of the utmost concern for the successful implementation of
large-scale vaccination.

MMR vaccines imported for use in the ROK were used for
the originally designated target groups, while vaccines used for
supplementary immunization activities (SIAs) were designat-
ed as MR, taking into account rubella elimination. However,
it was impossible to secure the measles vaccine from existing
manufacturers. Allocations to each country had already been
fixed several years in advance, making it impossible to redirect
supplies to the ROK. Therefore, UNICEF recommended the
10-dose MR vaccine produced by the Serum Institute of India
(a WHO-qualified manufacturing facility), which had been
used in the 2000 measles elimination campaign in the Region
of the Americas. After consultation with the academic com-
munity, the government decided to use this vaccine and signed
a memorandum of understanding. For vaccine importation, a
provision under foreign trade-related legislation that allowed
heads of local governments to undertake emergency imports
in situations such as war or disaster was utilized, and approxi-
mately 686,000 10-dose vials (unit price: US$4.4) were ur-
gently imported.

The imported MR vaccine underwent sterility testing, iden-

tity testing, potency testing, and moisture content testing for
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measles (Edmonston-Zagreb) and rubella (Wistar RA 27/3),
and was used after receiving testing approval from the KFDA
in accordance with the MMR testing standards stipulated in
the Specifications and Test Methods for Biological Products
(KFDA Notice). The use of cold-chain maintenance stickers,
1-mL syringes for mass vaccination, and safety boxes for col-
lecting used syringes was first attempted in the ROK.

Although adverse event reports were observed during the
large-scale vaccination process (23.6/ 10°), most were mild re-
actions and occurred at frequencies similar to those in other
countries. In some areas, multiple cases of mass anxiety reac-
tions (hyperventilation syndrome) were reported. These were
not due to problems with the vaccine itself, but were cases
wherein excessive anxiety was collectively expressed during
the vaccination process, although they were reported by some
media outlets. Epidemiologic investigation found no causal as-
sociation with the vaccine, and vaccination continued without
interruption. Some deaths were confirmed to occur due to con-
ditions unrelated to vaccination, such as miliary tuberculosis.
This process highlighted the importance of risk-related com-
munication in large-scale vaccination. Transparent disclosure
of information, rapid epidemiologic investigation, and the par-
ticipation of professional academic societies played a key role
in maintaining confidence in vaccination [18].

Under this Five-Year Plan, the number of measles cases
declined sharply after the 2001 MR catch-up campaign. The
epidemic curve, which had persisted for 8 months, fell mark-
edly within approximately 1 month after the completion of
vaccination. Thereafter, as a result of the strengthening of lab-
oratory-based surveillance, no prolonged detection of the same
genotype was reported, which suggested sustained domestic

circulation. This outcome empirically demonstrated that mass
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vaccination had reduced the effective reproduction number (R.)
to below 1 and interrupted chains of domestic transmission.

Economic analyses reported that, to eliminate the 2001
measles outbreak, the benefit-cost ratio of an alternative strat-
egy of maintaining over 95% coverage with two-dose vacci-
nation using the trivalent MMR vaccine, while additionally
implementing large-scale mass vaccination using the bivalent
MR vaccine, was at least 1.27. Considering the number of cas-
es averted, the reduction in medical expenditures, and the de-
crease in social costs, large-scale vaccination was considered
economically justified [20,21].

In addition, school-based mass vaccination for measles
elimination was not merely an issue of public health admin-
istration or economic considerations. Cooperation with the
MOGAHA, the MOEHRD, local governments, and the KFDA
was required. The mobilization of medical personnel for vac-
cination, securing school space, adjusting school schedules,
obtaining parental consent, and responding to adverse events
following immunization were all conducted through collabo-
ration among central and local governments, as well as profes-
sional medical societies and organizations. This approach was
a good example of crisis response wherein horizontal coordi-

nation and vertical governance operated simultaneously.

4. Achievements of Measles Elimination in

the ROK and the Status of International

Verification

The 20006 declaration of measles elimination was part of
an international strategy aimed not only at interrupting trans-
mission of endemic viruses within the country, but also at pre-
venting the amplification of imported cases into outbreaks

[22]. In other words, by conducting contact tracing to prevent
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imported viruses from being amplified and causing outbreaks
domestically, and by maintaining herd immunity through
two-dose vaccination, the declaration signaled an internation-
al commitment to the prevention of the exportation of cases
through international travel and, at the same time, called for
cooperation from Japan and China to reduce cases imported
into the ROK. In addition, as a proactive infectious disease
elimination effort undertaken before WHO verification pro-
cedures had been established, it was an opportunity to dem-
onstrate legal and academic leadership in infectious disease
control in the Western Pacific Region. Of course, during the
development of the elimination plan and the process of imple-
menting the catch-up SIAs, the participation, data sharing, and
advice of WHO, UNICEEF, the US CDC (Epi-Aid Program),
and government officials from Japan and China led to im-
provements in disease control, and national transparency led
to trust.

The implementation of ROK’s Five-Year Measles Elimi-
nation Plan was a process of validating the scientific feasibility
and a strategy of a measles elimination program first attempt-
ed outside the Region of the Americas. At the 2001 National
Disease Control Evaluation Conference, Walter A. Orenstein,
Director of the US CDC’s National Immunization Program,
attended and provided advice on measles control strategies fol-
lowing the campaign. In 2002, the WHO WPRO Technical
Advisory Group on Immunization meeting was held in the
ROK [23]. The achievements of the ROK’s successful measles
elimination were published in the US CDC’s Morbidity and
Mortality Weekly Report in 2007 [24] and in WHO’s Weekly
Epidemiological Record [25], respectively. Thereafter, follow-
ing the 2007 epidemic in Japan, a five-year adolescent-target-

ed SIA program was implemented [26]. In China, having set
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a goal in 2006 of achieving elimination by 2012, nationwide
SIAs were conducted in 2010 targeting more than 100 mil-
lion people [27]. These initiatives demonstrated how ROK’s
measles elimination efforts influenced neighboring countries
and served as a catalyst for the launch of the 1st Tripartite
Health Ministers Meeting among the ROK, China, and Japan
in 2007 to prepare for public health crises in Northeast Asia
[28]. In 2012, the Regional Verification Commission for the
verification process was established, and after several rounds of
meetings, four countries—the ROK, Australia, Mongolia, and
Macao (China)—received verification for measles elimination
in 2014 [29]. It is not easy for all 195 WHO Member States to
reach the level of measles elimination. Although the Region of
the Americas set 2001 as its target year for elimination, it did
not receive measles elimination verification until 2016. That
verification was later revoked after the re-establishment of en-
demic transmission was confirmed in Venezuela and Brazil.
However, the Region of the Americas regained its measles
elimination verification status when Venezuela was reverified
in 2023 and Brazil in 2024 [30]. Notably, measles continued
to circulate in Canada for more than 12 months beginning in
November 2025. Therefore, the Region of the Americas once
again lost its elimination status, and outbreaks also continued
in the United States, which had declared measles elimination in
2000 [31].

As of 2024, no country in the WHO African Region has
been verified for measles elimination. Four (19%), 33 (62%),
four (40%), and only six countries (21%) in the Eastern
Mediterranean Region, the European Region, the South-East
Asia Region, and the Western Pacific Region, respectively, have

been verified for measles elimination [32].
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Conclusion

ROK set measles elimination as a policy goal immediately
after the large-scale outbreak of 2000-2001. At the time, in-
ternationally, countries that had declared measles elimination
were limited to those in the Region of the Americas, and many
other countries were still maintaining policy goals at the level
of measles control. In this context, the ROK’s decision to set
elimination as its goal was a strategic choice that went beyond
a simple response and aimed to fundamentally improve the
country’s public health infrastructure. It led to the establish-
ment of a public health program system, including the com-
puterization of infectious disease notification and reporting,
early detection of outbreaks and epidemiologic investigation,
the establishment of an immunization program system (re-
moval of financial barriers through free essential immuniza-
tion, establishment of an immunization database, and immu-
nization reminder services), management of adverse events fol-
lowing immunization, establishment of standard laboratories,
and institutionalization of capacity-building programs for pub-
lic health personnel.

In addition, the ROK’s experience in measles elimination,
implemented in cooperation with international organizations,
such as the WHO, UNICEF, and the US CDC, provided im-
portant implications for the development of public health poli-
cies in Northeast Asia. Specifically, Japan and China, which had
influenced measles occurrence in the ROK, also implemented
large-scale measles vaccination campaigns, leading to policy
changes that raised measles immunity across the Northeast
Asia region. Furthermore, the setting of measles elimination
targets in the WHO Western Pacific Region was promoted,

and verification procedures were also established. In 2014,
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the ROK was verified and has since maintained that status by
preventing ongoing importations and the resulting amplifica-
tion and outbreaks in universities, hospitals, and social welfare
facilities, thereby preventing the re-establishment of endemic
transmission [33,34].

In conclusion, efforts to maintain measles elimination veri-
fication after the 2000-2001 measles epidemic went beyond
a simple infectious disease response and led to structural de-
velopment of the ROK’s public health system and strength-
ened international cooperation. It was not merely a matter of
improving measles vaccination coverage but also contributed
to the resetting of public health policy goals, the establishment
of legal and institutional frameworks, the strengthening of on-
going disease surveillance networks and standard laborato-
ries at an international level [35], and the establishment of an
international standing in infectious disease control through
the management of ongoing importation of measles, among
other measures. Above all, it served as an important turning
point in establishing the UHC-based Essential Program on

Immunization.
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