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BCG=Bacille Calmette-Guerin; HepB=Hepatitis B; DTaP=Diphtheria-Tetanus-acellular-Pertussis; I[PV=Inactivated Polio Vaccine; Hib=
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Haemophilus influenza type b; PCV=Pneumococcal Conjugate Vaccine; MMR=Measles-Mumps-Rubella; VAR=Varicella; HepA=Hepatitis A;
JE=Japanese Encephalitis.

THI A GE AHBEE 2N A|HE AHHEE
B 2| LY EE B 2|98 oUHEE
08 - = A=(96.1) 98 - — = U=(93.5)
964 — - - = 96 -
94 4 944 _ . _ L L
92 92
g 90 - g 90 -
% 88 %’] 88
86 86
84 1 84 -
82 1 82 -
80 - 80 -
SHIASE JIHYEE OM| A|9E AHHEE
% 1 B o ol EEE
%.- -~ 22(88.6)

HR1(%)
THR1(%)

O3 3. 24 A9E 2 A9E FHFE, 20224

1592 www.phwr.org Vol 16, No 47, 2023


http://www.phwr.org

I Public Health Weekly Renuu’\

VAR, Hib, PCV 6% #A19] HEE o] g 96.5%= 1] Atzol 2FE7] fi7o] A4 5F Fe Fo2 AA Ay
= 86.6%, S5 94.7%, F= 91.3% 5ol Bldl 2-10%p == FEHRT 9 AEE 5 Stk
Ao & motx|o] A|A| Fil $F 0 2 ofo]£9] FEH-E HWHO|

Mg GART Qe A0 ehith MY EEE & 2 GIUEES MS oA U u wE
AREENY FAA St B Uehut o £ 7 PPIEEE A SHE4E B FRooF S
o= perdth1Y 4) [4-6]. W19 5 S 47} wobd AEEo| Wbt 73
2 Rgow, B4 4 99 5 6419 oz Eel M
7 = o Ao et 6HI9 A9 HF A47} 4592 Be
DTaP WiA19] H%80] Woko s, JE B4} WAL 15 3
1. GUTHEE ME0| 317 % 1A 710202 3% BHQANL-3570D) A7), 4%
BEAL 20220 U A1E, FUSEY FAAE MRS F7 WEGA) AF AV O WMAY 27 4% A&

2 AAP) N2 DA AL AFSE k5 oH 12709, 4R kol H SO FFE| Y R A
83} tha: Aol7k U 4 Uk 1T o) AFAAY 02 B,

47] E=0l &d ofsol "M AFHS tdA A Al E3L AGE YHIE Aele ole=A H =9 A7IA
ofste 5 FRAHA g2 oFeZ EAdHL 9lof, °oE ok&9 T 527 9o AFsts HEol £2 AQY FFECI W

Bl &0l &2 A Q9] ¢ AA A GRS JFEHT A A ettt AFS EoH[7], mdsA /i $H 9 &

>

A2E R = Atk ERL STt SOl ZEE A= 24 ot 59 FE oy HlE 5 AAA Y HFE T =Y
T B EE AFEol| X3 EE BCG 4T, JE o] A AYulAl, of YA & Zpo]7t F Ao R 2= U
DTaP-IPV-HepB-Hib &2 A% ArgH oz 554 7yt =9 PASTES 1349 AF ZEUHPO|HARAS
Il s
= o|=(A)
— —‘?—T(B)
100 - B 320
B o74 o 973 e 97.3 - ws 065 B
95 A 03,2935 loa.5 936 93.9
16 1, ” 191.3
90 - 9.8 0.7 =
3 6.
E 85 3.5
g 1.
80 - 0.
75
70 . T T T T T T 1
DTaP IPV MMR VAR Hib PCV Average

2 4. =71, WA IR E S
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AZE ¥3(EF). DTaP=diphtheria-tetanus-acellular-pertusis; IPV=inactivated polio vaccine; MMR=measles-mumps-rubella;
VAR=varicella; Hib=Haemophilus influenza type b; PCV=pneumococcal conjugate vaccine.
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National Childhood Vaccination Coverage among
Aged 1-3 and 6 Years in the Republic of Korea, 2022

Jae—Young Lee, Seunghyun Lewis Kwon, Hyung-Min Lee*

Division of Immunization, Bureau of Healthcare Safety and Immunization, Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

The most cost-effective way to prevent vaccine-preventable diseases is to set and maintain vaccination coverage level
above the herd immunity threshold for disease transmission prevention. In the Republic of Korea (ROK), the government is
implementing policies to achieve immunization coverage of over 95% through routine immunization guidelines and activities,
such as the National Immunization Program (NIP) for free since 2014. The national vaccination coverage serves as an
important indicator of the NIP’s effectiveness. Since 2015, the Korea Disease Control and Prevention Agency has been publicly
reporting the national vaccination coverage levels. This report presents the main results of the national childhood vaccination
coverage rate for 2022, which includes 1.2 million records of children aged 12 months (born in 2021), 24 months (born
in 2020), 36 months (born in 2019), 72 months (born in 2016). The overall vaccination coverage rates for respective age
groups in 2022 were 96.1%, 93.5%, 89.7% and 88.6%. Additionally, this report provides sub-national results of vaccination
coverage rates and suggests future directions. The ROK's vaccination coverage exceeds that of many advanced and developed
countries. Although the ROK has been maintaining a high-level vaccination coverage rates, there are differences in vaccination
coverage rates by region or some vaccines. Thus, further investment and research are required to address issues such as vaccine

hesitancy, vaccine refusal, the anti-vaccine movement, and vulnerable social group.

Key words: Immunization; Immunization registry information system; Vaccination coverage
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Introduction

Vaccination is the most cost-effective strategy for the pre-
vention of infectious diseases in targeted populations, yielding
effectiveness of approximately 16 times greater than the invest-
ment in disease prevention [1]. In the Republic of Korea (ROK),
the National Immunization Program (NIP) for the preven-

tion of vaccine-preventable infectious diseases was launched

1596

in 1954, in accordance with Article 24 and Article 25 of the
Infectious Disease Control and Prevention Act. To achieve
herd immunity through an immunization rate of 95% or high-
er for mandatory vaccinations, such as measles [2], the NIP has
been expanded to include public health centers to provide free
vaccinations from 2014. This has reduced the financial burden
on citizens with respect to vaccination costs and improved the

convenience of vaccination. Since March 2023, free rotavirus
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Key messages
(D What is known previously?

The most cost-benefit effective way to prevent vaccine-
preventable diseases is to goal and maintain vaccination
coverage. Korea Disease Control and Prevention Agency
is publicly reporting the national vaccination coverage
since 2015.

(@ What new information is presented?

The complete vaccination coverage of children aged 1-3
years decreased slightly or remained by comparing vac-
cination coverages in 2020 and 2022; however, the chil-
dren aged 6 years was 88.6%, increase of 5.1%p from
2020.

(® What are implications?

From the results, the older the children got, the lower
their vaccination rate. Thus, to increase vaccination cov-
erage, more investment and research are needed to iden-
tify vaccine hesitancy and vulnerable social group.

vaccinations, which cost approximately 200,000 to 300,000
KRW, have been offered at no cost. Through this program, the
government offers free vaccinations for 18 vaccines. In addi-
tion, Immunization Registry Information System (IRIS) has
been established to effectively manage non-vaccinated indi-
viduals and vaccination records. The system provides individu-
alized vaccination information and vaccination schedules, as
well as delayed vaccination notifications based on the collected
data to continuously manage non-vaccinated individuals, and
the quality of the collected data is continuously monitored.
The Korea Disease Control and Prevention Agency (KDCA) is
working on the enhancement of the accuracy of vaccination in-
formation by identifying and improving the status of erroneous
data in the vaccination registration data, including personal in-

formation and duplicate or missing vaccination information.

www.phwr.org Vol 16, No 47, 2023

Approved statistics serve as a crucial metric for assessing
the effectiveness of the NIP. Policies to prevent vaccine-pre-
ventable infectious diseases are developed based on these data,
and the response strategies are devised according to the immu-
nization rate.

In this article, we aim to describe the data collection, com-
putation, and analysis methods and results for immunization
rates among children aged 1-3 years and 6 years in 2022.
Additionally, we will discuss the limitations of calculating the
vaccination rates and outline the directions for improving the

rates of vaccination.

Method

1. Vaccination Data Collection and Computation

The vaccination records were obtained from IRIS, a KDCA
system onto which public health centers and private medical
institutions record vaccination data. To ensure the accuracy
of electronically registered data, various measures were imple-
mented, including linking of the data with the Ministry of the
Interior and Safety’s birth, death, and address information, as
well as performing quality control, including the verification
of personal information, checking for vaccination errors, man-
agement of cases of missing registrations, and tracking of non-
vaccinated individuals. After conducting quality control checks
and ensuring the accuracy of the information collected through
the system, the KDCA analyzed the data. The final immuni-
zation rates were confirmed based on the advice of a panel of
vaccination statistics experts during a consultation held in June
2023 (Figure 1).

The nationwide immunization rate in children is based on

comprehensive survey statistics derived from the electronic
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Figure 1. Flow of vaccination coverage data collection and analysis

KDCA=The Korea Disease Control and Prevention Agency.

registry data from IRIS for Korean citizens aged 1-3 years and
6 years as of the end of the respective year.

The target population for the analysis of the nationwide im-
munization rate in children in 2022 was defined as Korean na-
tionals residing in the ROK who were aged 1-3 and 6 years old
(born in 2016, 2019-2021 subject to vaccination), and chil-
dren who had passed away or resided abroad were excluded.
The full immunization rate was calculated from children who
are subject to vaccination and have completed all recommend-
ed doses for their ages per the standard vaccination schedule in
accordance with the Immunization Guidelines and Methods
(KDCA Bulletin 2023-5). The rate was calculated based on
the records updated in the system until the end of June 2023.

Vaccines given as combination vaccines, such as DTaP-
IPV, DTaP-IPV/Hib, DTaP-IPV-HepB-Hib, each vaccine in-
cluded in the combination (diphtheria-tetanus-acellular-per-
tussis [DTaP], inactivated polio vaccine [IPV], Haemophilus
influenza type b [Hib], hepatitis B [HepB]) was considered sep-
arately. The records of vaccinations administered earlier than
the minimum vaccination age, minimum interval between

vaccinations, or the minimum interval between live attenuated

vaccines (4 weeks) recommended in the Immunization
Guidelines were excluded. In cases of duplicate administra-
tion of the same vaccination, only the latest vaccination was
used. For certain vaccines (Hib, pneumococcal conjugate vac-
cine [PCV], DTaP, IPV, Japanese encephalitis [JE] inactivated
vaccine), vaccinations were recognized even when the recom-
mended doses were not fully completed with delayed vaccina-
tion if the criteria set forth in the “Immunization Guidelines
and Methods” (KDCA notice 2023-5) were met, such as ad-

hering to the catch-up schedules [3].

Results

1. Immunization Rate

As of the end of 2022, the sex- and age-specific immuniza-
tion rates for 1.26 million children born in 2016 and 2019~
2021 registered on the Ministry of the Interior and Safety resi-
dent registration system are shown below (Table 1).

By birth year, the full immunization rate” was 96.1% for
1-year-old (born in 2021, 6 vaccines, 16 doses)?, 93.5% for
2-year-old (born in 2020, 8 vaccines, 21 doses)”, 89.7% for

1) Full immunization rate: Percentage of children who have received all recommended vaccine doses according to age—specific vaccination schedules.
2) 6 vaccines: BCG 1 dose, HepB 3 doses, DTaP 3 doses, IPV 3 doses, Hib 3 doses, and PCV 3 doses.
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Table 1. Subjects of birth cohorts used as denominator, 2022

Total number of children Male Female
12 months of age (born in 2021) 330,836 169,753 161,083
24 months of age (born in 2020) 362,592 186,676 175,916
36 months of age (born in 2019) 411,665 210,643 201,022
72 months of age (born in 2016) 440,762 225,781 214,981
Unit: n.
Bl 12 months (born in 2021) (16 doses required)
[ 24 months (born in 2020) (21 doses required)
[ 36 months (born in 2019) (25-26 doses required)
[ 72 months (born in 2016) (28-30 doses required)
100
984 7° 1 grp072 973 973974 973 971 954 975 974
- 95.8 96.0 — L 95.4—
96 - o765 78 Wezp 976 ot | (] 978 5 m ans 97 470
94 - — 5.3 5 95.5
= 4 91.9_
S 92 i,k
=2 90+
- 88-
86 -
84
82
80 T T T T T T T T T T T
BCG HepB DTaP IPV Hib PCV MMR VAR HepA JE Completed
vaccination

Figure 2. Vaccination coverage by 12, 24, 36 and 72 months of age
BCG=Bacille Calmette-Guerin; HepB=Hepatitis B; DTaP=Diphtheria-Tetanus-acellular-Pertussis; IPV=Inactivated Polio Vaccine; Hib=

Haemophilus influenza type b; PCV=Pneumococcal Conjugate Vaccine; MMR=Measles-Mumps-Rubella; VAR=Varicella; HepA=Hepatitis A;

JE=Japanese Encephalitis.

3-year-old (born in 2019, 10 vaccines, 25-26 doses)”, and
88.6% for 6-year-old (born in 2016, 10 vaccines, 28-30 dos-
es)” (Figure 2).

By vaccine, the immunization rate for ages 1, 2, 3, and 6
years ranged from 91.9% to 97.8%. The immunization rate
was 95% or higher for all types of vaccines, with the exception
of DTaP and JE. Overall, the immunization rates were high for
vaccines administered before the age of 1 year, such as Bacille

Calmette-Guerin (BCG) and HepB, as well as vaccines with

few dose frequencies, such as varicella (VAR) and Measles-
Mumps-Rubella (MMR), ranging from 97% to 98% (Figure 2).

By region, the immunization rates were high in Ulsan and
Sejong and lowest in Seoul in all age groups. By birth year, the
immunization rate for 1-year-olds was 95% or above in all re-
gions, except Seoul. The immunization rate was the lowest in
Seoul, followed by Gwangju and Jeonbuk in 2-year-olds, low-
est in Gwangju in 3-year-olds, and lowest in Seoul and Jeju

in G-year-olds. The individual vaccination rates also showed

3) 8 vaccines: BCG 1 dose, HepB 3 doses, DTaP 4 doses, IPV 3 doses, Hib 4 doses, PCV 4 doses, MMR 1 dose, and VAR 1 dose.
4) 10 vaccines: BCG 1 dose, HepB 3 doses, DTaP 4 doses, IPV 3 doses, Hib 4 doses, PCV 4 doses, MMR 1 dose, VAR 1 dose, HepA 2 doses, and JE

inactivated vaccine 3 doses or JE live attenuated vaccine 2 doses.

5) 10 vaccines: BCG 1 dose, HepB 3 doses, DTaP 5 doses, IPV 4 doses, Hib 4 doses, PCV 4 doses, MMR 2 doses, VAR 1 dose, HepA 2 doses, and JE

inactivated vaccine 4 doses or JE live attenuated vaccine 2 doses.

www.phwr.org Vol 16, No 47, 2023
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Figure 3. Vaccination coverage by age and region 2022

similar trends as the overall immunization rate (Figure 3).

The full immunization rate for the six vaccines (DTaP, IPV,
MMR, VAR, Hib, and PCV) among 2-year-old in the ROK
is 96.5%, which is approximately 2-10%p higher than that
in other major countries that use the same vaccination crite-
ria, such as the United States (86.6%), Australia (94.7%), and
United Kingdom (91.3%), showing that ROK maintains a high
level of immunity in children globally. Similarly, the immuni-

zation rates for each vaccine were higher in the ROK compared

to other countries (Figure 4) [4-6].

1600

Unit (%)

Unit (%)
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—— Average (93.5)
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Conclusion

1. Limitations in the Calculation of Immunization

Rate

The statistics were collected based on the residential ad-

dresses recorded in the resident registration system as of the

end of 2022; therefore, there may be some discrepancies from

the immunization rates among children currently residing in

the community. Additionally, children who are confirmed to

be residing abroad or have been out of the country for long
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Figure 4. Vaccination coverage by country

(A) Vaccination coverage by age 24 months among children born during 2018-2019; National Immunization Survey-child, United States,
2019-2021. (B) National Statistics. Childhood Vaccination Coverage Statistics, England, 2021-2022, 2022. (C) NSW Annual Immunisation

Coverage Report, 2021. DTaP=diphtheria-tetanus-acellular-pertusis; IPV=inactivated polio vaccine; MMR=measles-mumps-rubella;

VAR=varicella; Hib=Haemophilus influenza type b; PCV=pneumococcal conjugate vaccine; NSW=New South Wales.

periods of time are excluded from the target population for im-
munization. However, children with unconfirmed statuses are
included, which could result in lower calculated immunization
rates in regions where the proportion of such children is high.
Furthermore, for certain vaccines that are not included in the
NIP, but are included in the calculation of immunization rates,
such as BCG (for percutaneous), JE inactivated vaccines, and
DTaP-IPV-HepB-Hib, the calculation of immunization rates is
based on voluntarily reported data. This may lead to an under-
estimation of the rate due to factors, such as omissions in the

computer system.

2. Interpretation of Immunization Rate and
Directions for Improvement
The immunization rates tended to decrease with advanc-
ing age primarily due to the increasing number of vaccines

and doses required for completion. Among the analyzed age

groups, 6-year-old had the lowest immunization rates. In this
age group, the DTaP immunization rate (requires 4-5 doses)
was low, and the JE inactivated immunization rate appears to
have been the lowest due to the delayed first dose (12 months),
third dose (24-35 months), and fourth booster dose (6 years)
compared to other vaccines.

Furthermore, the immunization rates were low in regions
with higher percentages of children residing abroad due to rea-
sons, such as dual citizenship and long-term out-of-country
stay [7], and the rates are anticipated to differ also according
to efforts made by local governments, such as vaccination pro-
motions through mail and text messages and frequencies of
promotions.

This year, the immunization rates for children aged 1-3
years remained relatively stable or showed a slight decrease
over the 3 years leading up to the coronavirus disease 2019

(COVID-19) pandemic (2020-2022). However, the full

6) Elementary school vaccination verification program: this program verifies newly admitted students’ booster vaccination status at age 4-6 years
within 90 days of elementary school admission (DTaP 5th dose, IPV 4th dose, MMR 2nd dose, JE inactivated vaccine 4th dose, or JE live
attenuated vaccine 2nd dose) and encourages vaccination for unvaccinated children to prevent infectious diseases and protect student health.

www.phwr.org Vol 16, No 47, 2023
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immunization rate for 6-year-olds increased by 5.1%p dur-
ing the same period (from 83.5% in 2020 to 88.6% in 2022).
Maintaining high immunization rates during the COVID-19
pandemic can be attributed to active participation in disease
prevention nationwide and the resumption of the elementary

) in collaboration

school immunization verification program®
with the Ministry of Education [8]. Nonetheless, there was a
slight downward trend in the immunization rates for ages 1-3
years, calling for vaccination strategies specifically tailored to
this age group, similar to the 6-year-old group. Given the suc-
cess of the elementary school immunization verification pro-
gram, it is necessary to strengthen the coordination of immu-
nization information with daycare and preschools, where chil-
dren aged 1-3 years spend most of their time, as well as other
facilities and increase the vaccination promotions.

Considering that vaccination is the most effective method
for preventing and managing infectious diseases, immuniza-
tion rates are valuable indicators for infectious disease man-
agement planning. Immunization rates serve as crucial met-
rics for assessing the performance of the NIP, allowing for the
identification of issues of the current projects and the develop-
ment of local response strategies at the si, gun, and gu levels.
Additionally, a high full immunization rate suggests that herd
immunity has been achieved to prevent outbreaks of infectious
diseases that spread through group living; thus, the manage-
ment of immunization rates is extremely important.

While the ROK maintains a high level of immunization
rates compared to other countries, disparities exist in the im-
munization rates for certain vaccines and by region. To address
these disparities, it is essential to analyze the unvaccinated pop-
ulation, develop tailored promotional strategies to improve the

immunization rates, and provide accurate information about

1602

vaccines.
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Results of the Coronavirus Disease 2019—-associated Multisystem
Inflammatory Syndrome in Children (MIS—C) National Surveillance
System in Republic of Korea

Hye Rim Park’, Yeon Haw Jung"?, Mi Yu®, Hye Young Lee®, Hye—ijin Kim®, Hee Kyoung Kim?, Sang-Eun Lee®,

Hyeokijin Lee*, Eun-Jin Kim*, Hyungmin Lee"?, Jungyeon Kim'?*

'Patient Management Team, Central Disease Control Headquarters for COVID-19, Korea Disease Control and Prevention Agency, Cheongiju,
Korea, “Division of Emerging Infectious Disease, Bureau of Infectious Disease Risk Response, Korea Disease Control and Prevention
Agency, Cheongiju, Korea, *Epidemiological Investigation Team, Central Disease Control Headquarters for COVID-19, Korea Disease

Control and Prevention Agency, Cheongju, Korea, “Laboratory Analysis Team, Laboratory Diagnosis Task Force, Central Disease Control
Headquarters for COVID-19, Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Multisystem inflammatory syndrome in children (MIS-C), a severe complication of the coronavirus disease 2019 (COVID-19),
similar to Kawasaki disease, has been reported in the United States and Europe, with the World Health Organization calling
on clinicians worldwide to be vigilant for MIS-C. In response, the Korea Disease Control and Prevention Agency operated
a prospective surveillance system from June 2020 to April 2023 to assess the incidence and level of MIS-C associated with
COVID-19 in the Republic of Korea. With the nationwide cooperation of pediatricians, a total of 180 suspected cases were
reported. After review by the Case Assessment Committee, 146 cases were confirmed to be consistent with MIS-C, with no
fatalities reported. The establishment of a prospective surveillance system for MIS-C and securing basic data, such as clinical
information and epidemiological characteristics of domestic cases through national-level operations, is important as part of the
preemptive prevention policies in response to COVID-19. Establishing a diagnostic system in preparation for the anticipated
transition of COVID-19 patients into the general healthcare system, with the expectation of continued spread and endemicity,

ongoing attention and further research are necessary to ensure timely diagnosis and treatment in clinical practice.

Key words: Covid-19; Child; Systemic inflammatory response syndrome/complications; Mucocutaneous lymph node

syndrome; Republic of Korea

*Corresponding author: Jungyeon Kim, Tel: +82-43-719-9360, E-mail: erijykim@korea.kr

Introduction systemic inflammatory condition that may occur after coro-
navirus disease 2019 (COVID-19), including fever, rash, and
Multisystem inflammatory syndrome in children (MIS-C), multiple organ dysfunction. Although it is a rare condition,

with a similar presentation to that of Kawasaki disease, is a it can show rapid progression leading to severe outcomes,
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Key messages
(D What is known previously?

Multisystem inflammatory syndrome in children
(MIS-C), associated with the coronavirus disease 2019
(COVID-19), has been primarily reported in European
and American children since April 2020. Before the im-
plementation of this surveillance system, no MIS-C cases
were reported in Republic of Korea.

(@ What new information is presented?

A total of 146 MIS-C cases were identified through a
prospective surveillance system that operated as a policy
research service about 3 years.

® What are the implications?

MIS-C associated with COVID-19, is a severe complica-
tion in children. Therefore, domestic clinicians must re-
main vigilant, and further research to identify the cause
of the disease should be continued.

including death [1].

MIS-C was first reported in the United Kingdom in April
2020 [2]. Since then, specific cases (over 300 cases and 5
deaths) associated with COVID-19 have been reported in chil-
dren from 13 countries, including those from Europe and the
United States (US), causing the World Health Organization to
call for clinicians worldwide to be aware of MIS-C (May 15,
2020) [3].

According to the previous studies, the majority of specific
cases associated with COVID-19 presented with similar symp-
toms to Kawasaki disease, including fever, rash, and conjunc-
tival injection [4]. In April 2020, a 6-month-old infant in the
US was taken to the hospital because of fever and was diag-
nosed with and treated for Kawasaki disease. However, when a

COVID-19 test conducted during hospitalization was found to

1612

be positive, the authors reported the need for further research
on the relationship between Kawasaki disease and COVID-19
[5].

Kawasaki disease is a pediatric disease that presents with
acute febrile vasculitis of unknown origin and causes severe
systemic complications. It is most prevalent in Japan, followed
by Republic of Korea (ROK), and occurs most commonly in
children under 5 years of age. With no diagnostic tests avail-
able for Kawasaki disease, it is diagnosed based on the clinical
symptoms of fever lasting 5 or more days, erythema/edema
of the hands and feet, rash, conjunctival injection, strawberry
tongue, and cervical lymphadenopathy [6]. Although MIS-C
presents with similar clinical symptoms to that of Kawasaki
disease, MIS-C mostly affects children 5 years or older who
have been infected by COVID-19, and is known to have a
higher rate of cardiovascular complications. In terms of timing,
MIS-C has been reported to occur approximately 2-4 weeks
after COVID-19 infection [1].

The Korea Disease Control and Prevention Agency (KDCA)
recognized the need to establish a surveillance system for base-
line investigation, early detection, and control of MIS-C asso-
ciated with COVID-19 in ROK. Consequently, an MIS-C sur-
veillance aimed at obtaining basic data for assessing and ana-
lyzing the extent of MIS-C domestically was established in June
2020 with the cooperation of professional pediatrician societ-
ies. In this report, we describe the characteristics of MIS-C in
ROK based on prospective surveillance data and reports on the
outcomes of the domestic COVID-19-associated MIS-C sur-
veillance system over a period of 3 years, from June 2020 to

April 2023.
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Methods

1. Implementation of the National COVID-19-
associated MIS—-C Surveillance System

The KDCA'’s Central Disease Control Headquarters im-
plemented a prospective MIS-C surveillance system as part of
policy research from June 2020 to April 2023, via coopera-
tion with professional pediatrician societies. The main objec-
tive of the prospective MIS-C surveillance system was to ob-
tain foundational data to assess and analyze the current state
of MIS-C in ROK and its relationship with COVID-19. The
MIS-C surveillance system was initially implemented from
June to December 2020 (Phase 1); however, as the COVID-19
pandemic continued, follow-up studies were conducted, with
Phase 2 from June 2021 to June 2022, and Phase 3 from
August 2022 to April 2023. To investigate the state of MIS-C
over a period of 3 years, we reviewed 180 cases of suspected
MIS-C that were reported from 47 healthcare institutions be-
tween May 2020 and March 2023.

To establish the MIS-C surveillance system, a collabora-
tive research group was formed through research tasks with
the Central Disease Control Headquarters at the center, work-
ing together with professional pediatric societies (the Korean
Pediatric Society, the Korean Society of Pediatric Infectious
Diseases, the Korean Society of Kawasaki Disease, and the
Korean Society of Pediatric Critical Care Medicine). The ex-
pert panel consisted of 12 clinicians working at a general or
university hospital, including specialists in pediatric infectious
disease (4 persons), pediatric cardiology (3 persons), pediat-
ric critical care (3 persons), clinical microbiology (1 person),

and epidemiologist (1 person). The panel set up the MIS-C

investigation/surveillance system, to define MIS-C cases, re-
port suspected cases, conduct epidemiological surveys, take
blood tests, and validate the cases. The Central Disease Control
Headquarters continually publicized the project to professional
pediatric societies and clinicians treating children, to encourage
them to report suspected MIS-C cases. During the initial stages
of the surveillance system (Phases 1 and 2), pediatric clinicians
who encountered a patient fitting the definition for MIS-C
cases would fill in a report form, including clinical informa-
tion, and send it to the KDCA’s Emergency Operations Center
or to the research team to report an MIS-C case. In Phase 3,
to easy of reporting from clinicians, an electronic case report
form (e-CRF) system was constructed, enabling suspected
MIS-C cases to be reported online. The Patient Management
Team at the KDCA'’s Central Disease Control Headquarters
provided support for validating the reported cases of suspect-
ed MIS-C. Once a report was received, the report form was
shared with the Epidemiological Investigation and Laboratory
Analysis Teams, to compile the data to verify the case. To in-
vestigate the association with COVID-19, the Epidemiological
Investigation Team collected additional clinical information
by analyzing the medical records from the institution where
the suspected MIS-C case had been treated and conducted epi-
demiological investigations. The Laboratory Analysis Team
investigated COVID-19 infection history by requesting blood
samples from the institution where the patient was treated and
performing plaque reduction neutralization tests (PRN'Ts)".
The Patient Management Team collected the results of epide-
miological surveys and PRNTSs and conveyed this information
to the research team. The Case Assessment Committee (CAC)

met intermittently depending on the number of reported cases

1) The SARS-CoV-2 neutralizing activity was analyzed using COVID-19 PRNTs developed in May 2020.
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and data collection and confirmed or rejected the diagnosis of 2. Definition of COVID-19-associated MIS-C

MIS-C after discussion with experts based on epidemiological, Cases
clinical, and laboratory test information, in accordance with a A definition for MIS-C cases was established by combining
case validation algorithm (Figure 1). the opinions of an expert panel at an opening meeting before

the implementation of the surveillance system. Based on the
definition of MIS-C cases used by the U.S. Centers for Disease
Control and Prevention (CDC), the patient’s age, clinical signs,
COVID-19 laboratory test results, and the epidemiological

relationship with COVID-19 were included [7]. The patients

needed to satisfy all five conditions shown in Table 1. The age

Clinical case
definition

| which differs from that of the U.S. CDC (<21 years old). To

Suspected minimize missed reports of suspected MIS-C cases, the KDCA

also instructed clinicians to report cases that met the definition

criterion was set as the age of minors in ROK (<19 years old),

Epidemiologic

i tigation/lab . . . . .
mnves Igj ona of MIS-C even if they satisfied all or some of the diagnostic cri-
Case Assessment/Committee teria for Kawasaki disease, as well as cases of children who died

(clinical, epidemiological, laboratory values)
I while showing evidence of COVID-19 infection. In January

2023, the U.S. CDC presented a new definition for MIS-C cas-

es; however, the old definition was retained in ROK, to ensure

Figure 1. MIS-C case assessment algorithm
MIS-C=multisystem inflammatory syndrome in children. consistency of data collection.

Table 1. Clinical case definition of the multisystem infalammatory syndrome in children (MIS-C) associated with COVID-19

All 5 criteria below must be met

1 Age <19” years and Fever >38.0C for >24 hours

2 Laboratory evidence of inflammation (i.e., elevation of ESR, CRP, fibrinogen, procalcitonin, d-dimer, ferritin, LDH,

interleukin 6, neutrophila, lymphopenia, hypoalbuminemia)
3 Multisystem organ (=2) involvement, clinically severe illness requiring hopitalization
4 No other plausible microbial cause of inflammation:
*bacterial sepsis, staphylococcal/streptococcal toxic shock syndromes, enteroviral myocarditis
5 Evidence of SARS-CoV-2 exposure history:
*positive for current or recent SARS-CoV-2 by RT-PCR or antigen test, positive serology (neutralizing antibody or anti-
SARS-CoV-2 IgG) or
Exposure to individual with COVID-19 <4 weeks before onset of symptoms:
*epidemiologic linkage with individual or cluster

ESR=erythrocyte sedimentation rate; CRP=c-reactive protein; LDH=lactate dehydrogenase; SARS-CoV-2=severe acute respiratory syndrome
coronavirus 2; RT-PCR=reverse transition polymerase chain reaction; IgG=immunoglobulin G; COVID-19=coronavirus disease 2019. “The

United States Centers for Disease Control and Prevention age standard <21 years.
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Results

1. Early Implementation of the MIS-C

Surveillance System

Phase 1 of the surveillance system with associated case
studies was conducted between June and December 2020, and
Phase 2 was conducted between June 2021 and June 2022 [8].
The objectives of early-stage research were to establish and im-
plement the surveillance system, to maintain a detailed assess-
ment system based on the clinical, epidemiological, and labora-
tory test information from suspected MIS-C cases, to assess the
causal relationship with COVID-19, and to cooperate on case
diagnosis and treatment. A total of 124 suspected cases were
reported through the MIS-C surveillance system and 91 cases
were confirmed as MIS-C after 17 meetings of the CAC. The
91 diagnosed MIS-C cases were analyzed to assess the age of
onset, severity, variants and their relationship with MIS-C, and

treatability.

2. Subsequent Implementation of the MIS-C

Surveillance System

For the follow-up research, the MIS-C surveillance system
was implemented between August 2022 and April 2023 [9].
With the continuation of the COVID-19 pandemic owing
to the spread of the Omicron variant, the MIS-C surveillance
system was continued to be implemented, with the aim of ob-
taining further basic data on the state of MIS-C occurrence
and its epidemiological characteristics, as well as conducting a
time series analysis of MIS-C cases with changes in the control

policies and emergence of COVID-19 variants. Unlike early

stage research, inflammatory cytokine kinetics were analyzed
in the blood samples from some patients”, with the aim of
studying the pathogenesis of the inflammatory response after
COVID-19 infection, and respiratory samples from consent-
ing MIS-C patients were subjected to whole genome sequenc-
ing of the SARS-CoV-2 to analyze the genetic factors that
could predispose ROK patients to MIS-C* [10]. Inflammatory
cytokine kinetics were analyzed in 2 patients with MIS-C, and
a decrease in the inflammatory cytokine concentration was ob-
served after MIS-C treatment. Whole genome sequencing was
performed in 6 patients with MIS-C, and genetic variants pre-
viously reported in association with MIS-C (OAS1, OAS2, and
RNaseL) were not detected. For the follow-up research, based
on the accumulated clinical information and experience, the
research team set up an e-CRF system to make reporting more
convenient for clinicians, and after three meetings of CAC, a

total of 55 MIS-C cases were confirmed.

3. Outcomes of the MIS—-C Surveillance System

Of the 180 suspected MIS-C cases between May 2020
and March 2023, 146 were confirmed to be MIS-C cases.
The monthly incidence of MIS-C was assessed relative to the
number of confirmed pediatric COVID-19 cases and de-
scriptive statistics was used to analyze the patients’ demo-
graphic and epidemiological characteristics, including sex, age,
and COVID-19 history using Microsoft Office Excel 2016
(Microsoft).

2) Leftover blood samples were collected (3-5 times) before treatment (once), and 1, 3 (£1), 7 (£1), and 14 (+3) days after treatment. The collected
serum was used to analyze cytokine levels using a Luminex® Assay multiplex kit.

3) After performing whole genome sequencing using the lllumina standard protocol for SARS-CoV-2 nucleic acids, the variants were analyzed using
the CLC Genomic Workbench and Phylogenetic Assignment of Named Global Outbreak Lineages (PANGOLIN) [10].
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Figure 2. Monthly incidence of MIS-C cases and COVID-19 cases

MIS-C=multisystem inflammatory syndrome in children; COVID-19=coronavirus disease 2019.

1) Assessment of the incidence of COVID-19-
associated MIS-C cases relative to the number of
confirmed pediatric COVID-19 cases in ROK

During the reporting period of suspected MIS-C cases
(April 2020 to March 2023), most number of MIS-C cases was
confirmed in April 2022 (43 cases), one month after the re-
porting of highest number of confirmed pediatric COVID-19
cases (March 2022; 2,528,430 cases). A high proportion of
cases were observed in March-to-May 2022 (71 cases, 48.6%),
which was when the Omicron variant was prevalent. There
were three peaks of confirmed COVID-19 cases among chil-
dren during the research period, and these were consistent
with the trends in confirmed MIS-C cases. As reported in pre-
vious studies overseas, there was a gap of one month between
the COVID-19 and the MIS-C peaks (Figure 2). The rate ratio
of children among all confirmed COVID-19 cases was 21.522,
while the rate ratio of MIS-C among pediatric COVID-19 cas-

es was 0.002 (Table 2).

1616

Table 2. Demographic characteristics of MIS-C cases

Variables N=146

Sex

Male 93 (64)

Female 53 (36)
Age (yr)

<5 40 (27)

5-9 58 (40)

10-14 39 (27)

>15 9 (6)

Median age (IQR, yr), range 7.4 (4-11), 2 mo-18 yr

Previous SARS-CoV?2

Yes 122 (84)
No 24 (16)
Pediatric COVID-19 cases/ 21.522
COVID-19 case® (%)
MIS-C cases/pediatric 0.002

COVID-19 cases” (%)

Unit: n (%). MIS-C=multisystem inflammatory syndrome in
children; IQR=interquartile rage; SARS-CoV2=000; COVID-
19=coronavirus disease 2019. “Jan 2020-Mar 2022 COVID-19
cases 30,787,765 (as of May 11. 2023). YJan 2020-Mar 2022

pediatric cases 6,626,023 (as of May 11. 2023).

2) Demographic characteristics
Upon analyzing the demographic characteristics of the

MIS-C group, more males (64%) were identified than females

www.phwr.org Vol 16, No 47, 2023
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(36%), the median age was 7.4 years (IQR 4-11), and the age
range was 2 months to 18 years. By age group, there were 58
cases in 5-9-year-olds (40%), 30 cases in <5-year-olds (27%),
39 cases in 10-14-year-olds (27%), and 9 cases in >15-year-
olds (6%) (Table 2, Figure 3). Unlike Kawasaki disease, which
is more common in children under five years old, there were
only 40 MIS-C cases (27%) in the <5-year-old group, demon-

strating a difference in the age of onset.

3) COVID-19 infection history

Of the patients with MIS-C, a total of 122 patients (84%)
had a history of COVID-19 infection, while 24 patients (16%)
did not have a history of COVID-19. Nevertheless, these pa-
tients showed an epidemiological association with COVID-19,
such as contact with a confirmed COVID-19 patient less than
4 weeks before symptoms onset. Subsequently, after a dis-
cussion among experts, the CAC determined that these cases

aligned with the criteria for MIS-C (Table 2).

4) Outcomes of the MIS-C surveillance system
A research paper describing the establishment and imple-
mentation of the ROK MIS-C surveillance system and analy-

sis of differences in the classification of symptoms that overlap

60 -
50
40

30

No. MIS-C cases

20

10 A

with Kawasaki disease and in blood test results was published
in an international journal (Emerging Infectious Disease) in
April 2021 [11]. In addition, the analyses of inflammatory cy-
tokines and genetic factors in patients with MIS-C in the fol-
low-up research were presented orally at a conference of the
Korean Pediatric Society to share information, such as the cur-
rent state of COVID-19-associated MIS-C and clinical charac-

teristics based on field studies.

Conclusion

The KDCA implemented a prospective surveillance sys-
tem for MIS-C as part of the policy research between June
2020 and April 2023. A total of 180 suspected MIS-C cases
were reviewed by an expert panel, among which 146 (81.1%)
were confirmed to be MIS-C. When the monthly incidence of
MIS-C was examined during the research period, the largest
number of cases (43 cases) was observed in April 2022, and
the incidence was especially high (48.6% of cases) in March-
to-May 2022, when the Omicron variant was prevalent. Of the
confirmed MIS-C cases, 122 cases (84%) showed a history of
COVID-19 infection. The majority of the patients were male

(64%), the median age was 7.4 years, and there were more

Figure 3. Incidence of MIS-C
cases by sex (A) and age group (B)

o B

<5 5-9

Age group (yr)

www.phwr.org Vol 16, No 47, 2023

10-14 >15 MIS-C=multisystem inflammatory

syndrome in children.

1617


http://www.phwr.org

I Public Health Weekly Repo: ’\

cases in children aged >5 years (73%) than those in children
<5 years. Although some patients who developed MIS-C af-
ter COVID-19 infection had to be treated in the intensive care
unit, the course of disease improved after treatment, and there
were no domestic cases of death due to MIS-C.

The MIS-C surveillance system had a few limitations.
First, because it was implemented as part of policy research, it
was not a full census and was limited to a sample of all cases.
Second, because this was a prospective surveillance system re-
lying on the voluntary cooperation by clinicians, there is a pos-
sibility of missed reports; thus, we could have underestimated
the actual incidence of MIS-C. Nevertheless, as MIS-C is a se-
vere complication of COVID-19 in children, the construction
and implementation of a surveillance system is a crucial part of
proactive control policies to enable research on the basic data
collected from COVID-19-associated MIS-C cases at a nation-
al level. Although the MIS-C surveillance system is no more
functional, the number of COVID-19 cases continues to rise,
and hence, even after reversion to the normal healthcare sys-
tem, related academic and professional societies must continue
to take an interest in research activities, based on the treatment
experiences and the collected data, to elucidate the underlying

pathogenic mechanisms.
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ABSTRACT

As of October 2023, syphilis is a class 4 infectious disease under a sentinel surveillance system. It will be converted to a class

3 infectious disease subject to the mandatory monitoring system from January 1st, 2024. Syphilis is a disease that should take

into account the continuity of prevention, diagnosis, treatment, and chronic care management due to the high risk of infection,

severe complications, long-term transmission, increased economic and psychological burden from follow-up and continuing

occurrence. In the current sentinel monitoring system, it is difficult to understand the overall occurrence situation due to the

unavailability of the epidemiological information. Through the transition to the mandatory monitoring system, we can collect

the epidemiological data that can describe the trends in the prevalence to promote the prevention and control of syphilis.

Key words: Syphilis; Public health surveillance; Sentinel surveillance; Treponema pallidum; Sexually transmitted diseases

*Corresponding author: Seonyeo Min, Tel: +82-43-719-7330, E-mail: kbs7722@korea.kr

Introduction

Syphilis is a genital and systemic disease caused by infec-
tion with the bacterium Treponema pallidum. It is mainly clas-
sified as congenital or acquired syphilis, with acquired syphilis
being further divided into primary, secondary, tertiary, and
latent (early and late) syphilis [1]. Syphilis is currently a group
4 infectious disease under Paragraph 5, Article 2 (definitions)
of the “Infectious Disease Control and Prevention Act” (IDCP
Act), and a sexually transmitted infectious disease, as stipulated
in Paragraph 10. Its incidence is monitored through designated

surveillance agencies along with six other sexually transmitted

www.phwr.org Vol 16, No 47, 2023

infectious diseases (gonorrhea, chlamydia infection, chancroid,
genital herpes simplex, condyloma acuminata, and human
papillomavirus infection). The current National Notifiable
Infectious Diseases (NNIDs) surveillance system is divided into
sentinel and mandatory surveillance systems. Among these,
the sentinel surveillance system refers to the designation of a
surveillance agency to conduct regular and continuous medi-
cal and scientific surveillance for the occurrence of infectious
diseases with relatively low severity, which are challenging to
subject to mandatory surveillance due to the high frequency of
cases. As of October, the requirement for sentinel surveillance

of sexually transmitted infectious diseases mandates reporting
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Key messages
(D What is known previously?

As of October 2023, syphilis is a class 4 infectious dis-
ease under sentinel surveillance system.

(@ What new information is presented?

It will be converted to a class 3 infectious disease sub-
ject to mandatory monitoring system from January Ist,
2024.

® What are implications?

Transition to the mandatory monitoring system will con-
tribute the prevention and control of syphilis by promot-
ing evidence based management.

within seven days following the confirmation of infectious dis-
eases at 572 locations, including clinics, hospitals, and public
health centers with urology and obstetrics and gynecology de-
partments. Meanwhile, the mandatory surveillance system is
operated by reporting individuals, such as doctors, who have
to report the occurrence of a group 1 to 3 infectious disease to
the local public health center immediately or within 24 hours
of diagnosis. This system facilitates epidemiological investiga-
tions of individual patients and the accurate identification of
outbreak patterns.

The surveillance system for syphilis has changed several
times as follows: after the introduction of the sentinel surveil-
lance system in 2001, it remained under the purview of sen-
tinel surveillance until 2010. Then, in accordance with the
revision of the NNIDs classification system in 2010, it transi-
tioned to mandatory surveillance until 2019 and subsequently
returned to sentinel surveillance from 2020 onward. As of
2023, the reporting criteria for syphilis encompass individu-

als diagnosed with primary, secondary, or congenital syphilis.

1626

After its restoration to sentinel surveillance, there were 354
reports in 2020, 337 in 2021, and 401 in 2022, a numeri-
cal increase of approximately 19% compared to the previous
year. However, since the number of reported cases is small and
the sentinel surveillance period overlaps with the coronavirus
disease 2019 (COVID-19) pandemic period, limitations re-
main in determining the trend of increase or decrease in occur-
rence. According to the amendments in the “IDCP Act”, from
January 1, 2024, syphilis will be elevated from a group 4 to a
group 3 infectious disease and fall under mandatory surveil-
lance system, thus, requiring all medical institutions to report
syphilis cases within 24 hours of diagnosis. Therefore, this ar-
ticle aims to explain the background and necessity of the tran-

sition to mandatory surveillance for syphilis.

Results

The key rationale for switching the surveillance for syphilis
from sentinel to mandatory is as follows:

Firstly, this change stems from the relatively elevated risk of
syphilis transmission. With the exception of vertical transmis-
sion from mother to child, syphilis primarily spreads through
direct skin-to-skin contact with an infected person, such as via
sexual intercourse. The risk of transmitting syphilis to sexu-
al partners is high, approximately 51 to 64% [2], and unlike
other sexually transmitted infections, such as gonorrhea, chla-
mydia, and trichomonas, even if a condom is used, infection
could occur if areas not covered by a condom are exposed to
Treponema pallidum [3].

Secondly, due to the protracted course of syphilis infec-
tion and the potential for severe complications in the absence

of treatment, more meticulous management is required. If left
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untreated for a long period, bacteria can invade all tissues and
organs of the body, which can lead to severe complications
such as benign tertiary syphilis, cardiovascular syphilis, and
neurosyphilis, as shown in Table 1 [4].

Thirdly, there is a need to eradicate congenital syphilis. The
the Republic of Korea (ROK) supports the early detection of
congenital syphilis through prenatal testing, as the disease can
be completely cured when detected and treated early. However,
syphilis continues to exist and so intensive management is im-
perative. Congenital syphilis usually occurs after 4 months of
pregnancy, develops within 2 years of birth, and shows similar
symptoms to adult secondary syphilis. Fetuses of mothers in-
fected with syphilis are at high risk of premature birth and still-
birth, and even after birth, newborns infected with Treponema
pallidum may develop symptoms such as hearing loss, hydro-
cephalus, optic nerve atrophy, and mental retardation [5].

Fourthly, given the significant economic and psychological
burden associated with post-treatment follow-up for syphilis,
mandatory surveillance is necessary to curtail its prevalence.
Following syphilis treatment, patients should visit the hospital
periodically to monitor clinical symptoms and serum antibody

titers. This helps determine the effectiveness of the treatment,

as it takes approximately 1 to 2 years for the serum antibody ti-
ter to decrease to levels indicative of a complete cure [6].
Finally, this shift in surveillance serves as a preemptive re-
sponse to the increasing trend of syphilis in neighboring coun-
tries. Japan, Taiwan, and China, all of which are conducting
mandatory surveillance for syphilis, have recently seen an in-
crease in the number of syphilis cases. This raises concerns
about the potential importation of syphilis into the ROK, as in-
ternational human and material exchanges are expected to ex-
pand after the COVID-19 pandemic period. Consequently, it
is necessary to proactively fortify the surveillance system.
Recently, with the aim of eradicating syphilis, the World
Health Organization (WHO) set a goal of reducing the inci-
dence of syphilis by 90% by the year 2030, in comparison to
the rates observed in 2020. The WHO has also underscored
the importance of strengthening prevention and manage-
ment policies to achieve this goal [7]. To systematically prevent
and manage sexually transmitted infectious diseases, includ-
ing syphilis, the ROK established prevention and management
measures for sexually transmitted infectious diseases in 2022,
setting the mid-to-long-term goal of eradicating adult syphilis

(primary and secondary syphilis) and congenital syphilis.

Table 1. Third stage of syphilis infection

Gummas

Cardiovascular syphilis

Neurosyphilis

Time of occurrence 3 to 10 years of infection

Regions The skin, bones and internal
organs
Symptoms Gummas are soft, destructive,

10 to 25 years of infection

Blood vessels connected the heart Brain and spinal cord

Symptoms include brassy cough Inflammation of the arteries of

3 to 12 years of infection

inflammatory masses that are
typically localized but may dif-
fusely infiltrate an organ or tis-
sue; they grow and heal slowly
and leave scars.

and obstruction of breathing
due to pressure on the trachea
due to vocal cord paralysis re-
sulting from compression of the
left laryngeal nerve, and painful
erosion of the sternum and ribs

or spine.

the brain or spinal cord cause the
cerebromeningitis. Symptoms
may include headache, memory
loss and insomnia. as well as
behavioral abnormalities, poor
concentration.
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Table 2. Syphilis monitoring system of the neighboring countries

Responsible agency monitoring system Report period
United States CDC Mandatory weekly
The United Kingdom PHE Sentinel quarterly
Japan NIID Mandatory weekly
China China CDC Mandatory monthly
CDC-=Centers for Disease Control and Prevention; PHE=Public Health England; NIID=National Institute of Infectious Diseases.

According to the WHO, as of 2020, approximately 7 mil-
lion new cases of syphilis were reported per year. Exploring
the syphilis surveillance systems in neighboring countries, as
shown in Table 2, in the United States, 133,945 cases of syphi-
lis occurred in 2020, an increase of 6.8% compared to the pre-
vious year; and in the European Union/European Economic
Area, 35,039 cases occurred in 2019, an increase of 3.3%
compared to the previous year. In Taiwan, a neighboring
country, the number of cases increased from 9,413 in 2021 to
9,675 in 2022, while in China they increased from 480,020 in
2021 to 497,934 in 2022, that is an increase of approximately
3%, compared to the previous year. Notably, Japan exhibited a
rapid increase, with cases surging by 60% in a single year, from
7,983 cases in 2021 to 12,9606 cases in 2022 (Figure 1).

As evident from the aforementioned data, there is a dis-
cernible global trend of increasing incidence of syphilis cases.
However, ROK’s current surveillance system has some limi-
tations in accurately predicting these trends. Given the high
risk of infection, the potential for severe complications, and
the possibility of long-term transmission, syphilis requires the
establishment of comprehensive policies spanning preven-
tion-diagnosis-treatment-chronic management. However,
the current sentinel surveillance system faces constraints in
gathering information beyond the scope of sample reports,
making it challenging to identify the overall occurrence situa-

tion. Additionally, detailed analysis of patients” demographic
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Figure 1. The reported syphilis case counts of the neighboring
countries from 2020 to 2022

characteristics and disease stages is also difficult. Accordingly,
the “IDCP Act”, amended on August 8, 2023, has expanded
the scope of syphilis surveillance to the entire population. This
expansion was designed to help accumulate sufficient statisti-
cal data for analysis, such as trends in occurrence, while at the
same time establishing a basis for identifying the cause of oc-
currence and disease characteristics through epidemiological
investigation.

Mandatory surveillance for syphilis will be implemented
from January 1, 2024, and the scope of reporting will be ex-
panded to five types, including early latent syphilis, which is
likely to be transmitted, and tertiary syphilis, which progresses
to severe disease, in addition to the current three types (prima-
ry and secondary syphilis, and congenital syphilis). Given that
sentinel surveillance only identifies approximate occurrence

trends by counting the number of patients based on sample

www.phwr.org Vol 16, No 47, 2023
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reports, it is difficult to determine the exact incidence rate. In
addition, the reported contents are limited to basic informa-
tion such as sex, age, diagnosis date, and reporting date, there-
by constraining the ability to discern the disease characteristics
of syphilis patients in the ROK. Transitioning to mandatory
surveillance entails reporting all identified cases, facilitating an
objective overview of the overall occurrence of syphilis in the
ROK. This shift also enables the collection of a wide range of
information, including demographic characteristics, stage and
main symptoms, exposure route, and contacts of individual pa-
tients through epidemiological investigations. Therefore, this
transition is anticipated to facilitate the development of more
comprehensive prevention and management measures. Key
changes associated with the shift of syphilis within the infec-

tious disease classification are depicted in Figure 2.

Conclusion

The transition to mandatory surveillance of syphilis, as
mandated in this amendment of the “IDCP Act”, aims to iden-
tify the overall occurrence and trends of syphilis in the ROK by
expanding the scope of syphilis reporting and epidemiological
investigation to all populations. Further, by collecting informa-
tion on individual patients, it aims to establish a foundation
for a detailed analysis of syphilis demographic characteristics
and disease stage. The Korea Disease Control and Prevention
Agency (KDCA) plans to continuously establish and promote
evidence-based prevention and management policies to eradi-
cate adult and congenital syphilis and strengthen the surveil-
lance system of infectious diseases.

In the future, when researchers or the general public use

syphilis-related statistical data published by the KDCA, it is

Before January 2024

After January 2024

Disease class Class 4

Class 3

Surveillance Sentinel surveillance

Mandatory surveillance

Who should report *572 points as of Oct. 2023

Sentinel surveillance facilities

Doctor, dentist, doctor of Korean medicine
*The person bound in duty to give the notification

What to report

Sex, age, report date, diagnosis date

Name, sex, contact no., nationality, ID, job,
address, clinical stage, report date etc.

Report scope

Primary, secondary, congenital syphilis

Tertiary, early latent syphilis

Reporting deadline Within 7 days

Within 24 hours

Epidemiological study Not necessary

Necessary

l KDCA

wednesday
Local government

G * Report

Local health center

G * Report in 7 days

Sentinel
surveillance spot

Flow chart of syphilis
reporting system

G * Collect and report the cases in every

l KDCA ]

G * Report immediately

Local government

G % Epi. study conducted by health center worker

‘ Local health center

G * Report in 24 hours

The person
required to report

Figure 2. The comparisons according to the surveillance system changes

KDCA-=The Korea Disease Control and Prevention Agency; ID=identification; Epi=epidemiological.
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important that they exercise caution in interpreting the results.
This is because disparities in the number of reported cases
across different surveillance systems by year may potentially
lead to misinterpretations when directly comparing syphilis in-
cidence statistics from various years. Thus, care should be tak-
en when interpreting statistics and both the annual surveillance

system and reporting scope should be considered.
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QuickStats

Trends in the Prevalence of Perceived Depressive Symptoms
among Korean Adolescents, During 2012-2022

Prevalence of perceived depressive symptoms among adolescents in the Republic of Korea was 24.2% for boys and 33.5%
for girls in 2022, which was an increase compared to 2021 for both boys and girls. The data in 2022 indicated that more girls
are depressed than boys, with the proportion in boys being 24.2%, and girls 33.5% (Figure 1). The prevalence of depression
among high school students (29.3%) and middle school students (28.2%) was similar (Figure 2).
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Figure 1. Trends in prevalence of perceived depressive symp- Figure 2. Trends in perceived depressive symptoms by school
toms by sex, 2012-2022 levels, 2012-2022

*Prevalence of perceived depressive symptoms: the percentage of students who experienced such extreme sorrow or despair to the extent of

withdrawing from daily life for 2 weeks.

Source: The Korea Youth Risk Behavior Survey (KYRBS), http://www.kdca.go.kr/yhs/

Reported by: Division of Health and Nutrition Survey and Analysis, Bureau of Chronic Disease Prevention and Control, Korea Disease
Control and Prevention Agency
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