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M 2 Health Organization):= END TB H2H2016-2035)& 53l

20159 oi¥] 203597k A8 AlTES 95%, LBE 90%

A9 (Tuberculosis, TB) 23T (Mycobacterium tuber- T A eE FAAQ 3 Z1E AAsta, A AlA

culosis)°l 23 EYsh= 25714 eIt A AlAA L o A A AFES tiE FAaA7]7] Y8) =kl
2 g 145 g ol Agt 2SR TAY6ka(2023 (1,2].

d 1,080%F ©), 20234 125%t0] o] Aoz Agst A kel 39, 20139 AIFE A9 #FTA D
o2 FAEE= AW Fo] w2 ggeltt1]. 3N (United 2} 2013-20179, 22k 2018-20224, 32k 2023-20274)
Nations)< A|47}Hs4 %15 3 (sustainable development goals) 2 55 A9 HAES A 107 I 209 o5tz TAA|

of 29 &2 dzfe 2AFeH[2], AARAZ]IF(World 7171 91t =7H4 <l 29 Be7h Al Foltt3]. 20114 2
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E 1. A5x4 23
_ s e zHnY o2t = s Zazy  E=zsuy
[SEN alf SkXt -
L= ZAL CHARRE AXt Xt R |Z Xt
o 22(%) 28 ¥ =28(% 22%)° 9 2% 220’ o =280
oA 136 100.0 44 91 100.0 934 54 635 704 35 648
12 |
Az @ 67 493 37 56 615 571 34 40.0 463 22 407
ZA o 47 346 07 29 31.9 30.8 15 176 20.4 11 204
AF(AD
20-29 7 5.1 0 0.0 7 7.7 7.7 1 1.2 1.9 1.9
30-39 7 5.1 0 0.0 5 55 5.5 3 35 5.6 3 5.6
40-49 29 213 2 15 26 286 25.3 11 129 14.8 7 13.0
50-59 41 30.1 1 07 23 253 24.2 14 165 18.5 10 185
60-69 28  20.6 3 22 22 242 23.1 18 21.2 25.9 12 222
70-79 1 0.7 0 0.0 1 1.1 1.1 1 1.2 0.0 0 0.0
80 o4} 1 07 0 0.0 1 1.1 1.1 1 1.2 0.0 0 0.0
A7
AUTA 89 65.4 6 44 75 824 769 45 529 61.1 30 55.6
ZARE 25 184 00 10 11.0 11.0 4 47 5.6 3 5.6
27 44
ESEv 13 9.6 0.0 1 1.1 1.1 1 1.2 0.0 0 0.0
2} o 4 2.9 0 0.0 0 0.0 0 0.0 0 0.0 0.0 0 0.0
A (A
20-29 3 2.2 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
30-39 3 2.2 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
40-49 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
50-59 6 4.4 0 0.0 1 1.1 1 1.1 1 1.2 0 0.0 0 0.0
60-69 4 29 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
70-79 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
80 o] 4 1 0.7 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
A5
qAZA 17 125 0 0.0 1 1.1 1 1.1 1 1.2 0 0.0 0 0.0
ZARE 0 0.0 0.0 0 0.0 0 0.0 0 0.0 0.0 0 0.0
34} qd
ESE I 5 3.7 0.0 5 5.5 4.4 4 47 3.7 2 3.7
ZA} o 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
AZ AN
20-29 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
30-39 1 0.7 0 0.0 1 1.1 0 0.0 0 0.0 0 0.0 0 0.0
40-49 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
50-59 2 15 0 0.0 2 2.2 2 2.2 2 2.4 1 1.9 1 1.9
60-69 2 15 0 0.0 2 2.2 2 2.2 2 2.4 1 1.9 1 1.9
70-79 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
804 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
A&
dLEA 5 3.7 0.0 5 55 4 4.4 4 47 2 3.7 2 3.7
SAA 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0
LB AL G AAGAR ) gt AL AR AAE HAfo 2 gt B g
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22 2984 7 15 24 1 Q4R 2
Zalid AL Ayt
=I5 A /o (& EEm—— s0{ oo ol9| = A4St 7}
b M /AZ(M) COAf ZASH 7 SHAL HHOEZAAF =TT HE SS o=ot
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A H(#1) ¥/50 ) ) ) Fd A A
F7H#2) 23/59 (+) ) ) 4 B HA(A HA 4 B54)
SF7H#3) o]/45 (@) (@) ) HZA C HAB B4 & g4l
F7H#4) @$/66 @) @) ) H 5 D BA(A A gr2H)
F7H#S) 3/43 ) ) ) 4 B ¥4
F7H#6) 9F/61 G - @) &4 B A
F7H#T) 9$/63 ) ) C) HZA EBHAC HA 4 B54)
MIRU+SPO MIRU-VNTR
& § 8 8 85 2LSS5S5S52S352255555252335S LABNo ISOLAT_REGION ISOLAT_HOSPITAL ISOLAT_YEAR SITVIT_CLADE TBG
2442431720044251733537 23 E2303-0492-B1 Daegu 2023 Beijing TBG1235
2442431720044251733537 2 3 E2310-0137-B1 Daegu 2023 Beijing TBG1235
2442431720044251733537 23 E2310-0170-B1 Daegu 2023 Beijing TBG1235
188 2442431720044251733537 2 3 E2304-0088-B1 Daegu 2023 Beijing TBG1235
224-313222534236133335152 2 ATCC27294 H37Rv H37Rv TBGO0001
ZAMHS s SEEL %EXgE— TBG type 2Nz
E2304-0088-B1 R EEAH#1) 2023 Beijing TBG1235
E2303-0492-B1 ZTIERH#2) 2023 Beijing TBG1235
23|
E2310-0137-B1 Z71312H#4) 2023 Beijing TBG1235
E2310-0170-B1 27|312H#5) 2023 Beijing TBG1235
D271 AMBIANHS, #6) Y AL ZIt M0 2 QAY of2| £}

2 3. Hiok ok Aslskate] Ad

449 AAHMIRU-VNTR) 23

MIRU-VNTR=mycobacterial interspersed repetitive unit-variable number tandem repeat.
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The Case of a Tuberculosis Outbreak and Response at A Psychiatric
Hospital in Daegu Metropolitan City
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'Division of Infectious Disease Response, Gyeongbuk Regional Center for Disease Control and Prevention, Korea Disease Control and
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ABSTRACT

Tuberculosis is an infectious disease caused by Mycobacterium tuberculosis and transmitted via the respiratory tract. When
an infectious tuberculosis case arises in a group facility, an epidemiological investigation is conducted to identify contacts and
detect active tuberculosis or latent tuberculosis infections (LTBI). In February 2023, a tuberculosis patient was reported from
a psychiatric hospital in Daegu Metropolitan City. Through field investigations, the tuberculosis epidemiology investigation
team identified 2 additional tuberculosis cases and 54 LTBI cases, confirming an outbreak. Follow-up investigations revealed
two more tuberculosis cases among individuals previously diagnosed with LTBI, and an additional two tuberculosis cases
were identified through routine surveillance. Evidently, all subsequent tuberculosis cases emerged among contacts who were
identified during the initial field investigation. The outbreak was traced to a single tuberculosis patient, who had been present
in the psychiatric hospital—a high-risk facility—for over 18 months. Genotype testing of culture-positive patients confirmed
the same tuberculosis strain, linking all cases to the index patient. Psychiatric hospitals, as infection-prone environments,
require robust control measures, including the prompt identification and treatment of both active tuberculosis and LTBI cases,

to prevent further transmission.

Key words: Tuberculosis; Epidemiologic study; Latent tuberculosis infection; Hospitals, psychiatric
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Introduction Nations has included a TB control strategy in its Sustainable

Development Goals [2], and the World Health Organization,
Tuberculosis (TB) is an infectious respiratory disease through its END TB strategy (2016-2035), has set specific

caused by Mycobacterium tuberculosis. Globally, TB is a high- numerical targets for reducing TB mortality by 95% and inci-

burden infectious disease, with more than 10 million new
cases reported each year (10.8 million in 2023); an estimated

1.25 million deaths were reported in 2023 [1]. The United

2248

dence by 90% by 2035 over rates in 2015. The aim is to dra-
matically reduce TB incidence and deaths globally [1,2].

In Republic of Korea (ROK), the National Comprehensive
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Key messages
(D What is known previously?

When a tuberculosis case is identified in a group facility,
epidemiological investigations are crucial for the early
detection and treatment of both active tuberculosis and
latent tuberculosis infections (LTBI) cases, preventing
further transmission.

(@ What new information is presented?

Effective management of tuberculosis outbreaks in high-
risk facilities relies on timely treatment of both active tu-
berculosis and LTBI.

® What are implications?

Increasing LTBI treatment rates is critical for controlling
tuberculosis outbreaks in high-risk facilities, and apply-
ing individualized risk-benefit criteria for LTBI treat-

ment ensures appropriate treatment initiation.

Tuberculosis Control Plan (1st: 2013-2017, 2nd: 2018-
2022, 3rd: 2023-2027) is a national TB control program
established to reduce the TB incidence rate to below 20 per
100,000 people [3]. After reaching a peak of 39,557 new TB
cases in 2011 (78.9 per 100,000 people), the number of new
cases declined for 12 consecutive years to 19,540 in 2023
(38.2 per 100,000 people). However, ROK ranks second out of
38 Organization for Economic Cooperation and Development
countries. Thus, TB prevention and treatment through contin-
ued implementation of national TB control programs is critical
for improving public health. The 3rd Plan is set to strengthen
policies across the entire cycle of TB prevention, diagnosis, and
treatment. In particular, this plan stipulates that TB epidemio-
logic investigations should be conducted at collective facilities
with patients with TB, according to Articles 9, 10, and 19 of

the Tuberculosis Prevention Act and Korean Guidelines for

www.phwr.org Vol 17, No 50, 2024

Tuberculosis [4].

In 2023, 15,640 new TB cases (30.6 per 100,000 people)
were reported in ROK, and 52 epidemiologic investigations
for collective facilities were conducted following outbreaks of
infectious TB cases in psychiatric hospitals [5,6]. The primary
focus of the national TB control program is to prevent TB out-
breaks with the early detection of additional TB cases in collec-
tive facilities through TB epidemiologic investigations aimed
at stopping transmission and identifying and treating persons
with latent TB infection, thereby preventing TB outbreaks.

Epidemiologic investigations for collective facilities begin
with a determination of the extent of an investigation involv-
ing persons who had physical contact with an infected pa-
tient by the TB epidemiologic investigation team (responsible
personnel of municipal local governments, metropolitan cit-
ies, and provincial governments; officials of Regional Centers
for Disease Control and Prevention). The team considers
whether the index patient is infectious and the situation at the
site (e.g., environment of the facility, frequency of contact).
Subsequently, persons who had contact with the index patient
are screened for TB (chest X-ray) and tested for latent TB in-
fection (interferon-gamma release assay, IGRA). Additional TB
cases should be identified and treated early to stop TB trans-
mission in the institution, and persons with latent TB infection
should be treated to prevent TB outbreaks.

This epidemic report describes the ongoing TB epidemic at
A psychiatric hospital in Daegu Metropolitan City in 2023, re-

sults of the investigation, and the response.

2249
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Investigations and Results

1. Identification of the Index Patient and

Response

While hospitalized in A psychiatric hospital, the index pa-
tient developed cough symptoms in late October 2022; a chest
X-ray confirmed pneumonia. Due to a lack of improvement
despite treatment with antibiotics, a chest computed tomogra-
phy (CT) scan was performed in late November. The patient
was diagnosed with suspected pneumonia and TB, smear and
culture negative. Thus, antibiotic treatment was continued.
With no improvement in symptoms, a sputum sample col-
lected by bronchoscopy in February 2023 showed a smear-
positive (1+) and positive result of the tuberculosis-polymerase
chain reaction for M. tuberculosis, leading to a confirmed diag-
nosis of pulmonary TB. The patient was transferred to another
medical center for isolation and treatment of TB, followed by
the initiation of four drug regimens (isoniazid [H], rifampin [R],
ethambutol [E], pyrazinamide [Z]). After confirmation of the
resolution of infectivity, the patient was readmitted to A psy-

chiatric hospital and completed treatment in August 2023.

2. On-Site Investigation

Following the report of a patient with TB at A psychiatric
hospital in February 2023, a TB epidemiological investiga-
tion team was formed. Team members included the respon-
sible person at the health center of the relevant district, the TB
epidemiological investigation officer in the relevant city, and
the TB officer of the Gyeongbuk Regional Center for Disease
Control and Prevention. The team conducted an investiga-
tion according to the Korean Guidelines for Tuberculosis. The

starting date of presumptive transmissibility was set as three

2250

months before the onset of a cough, a symptom of TB in the
index patient. The TB epidemiological investigation team di-
vided the facility into inpatient areas, where continuous con-
tact occurred, and lounge areas and hallways, where daily con-
tact occurred.

The TB epidemiological investigation team considered 95
people who had physical contact with the index patient, in-
cluding inpatients on the patient’s floor and healthcare workers
in charge. They considered the characteristics of the space and

patient, as well as the duration and type of contact.

3. Results of the Investigation of Persons Who
Had Contact with the Index Patient Following
the Occurrence of Additional Cases
According to the Korean Guidelines for Tuberculosis, chest

X-rays were performed for persons who had contact with the

patient to determine whether additional TB cases occurred.

Sputum tests were performed if the test results showed suspi-

cion of TB or confirmed TB symptoms. In addition, persons

who had contact with the patient were subjected to testing for
latent TB infection (IGRA) to identify those who were infected

with M. tuberculosis but did not develop TB.

1) The first investigation of persons who had contact
with the patient and its results

In March 2023, the TB officer at the community health
center of the relevant district conducted TB testing of persons
who had contact with the patient and identified two additional
TB cases (#2, #3). In addition, the TB epidemiologic investi-
gation team redefined the period during which persons who
had contact with the patient following the presumptive infec-

tious period for the additional TB cases (#2, #3), leading to the

www.phwr.org Vol 17, No 50, 2024
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identification of 19 additional persons who had contact with
the patient (including those who were discharged and those
who were newly hospitalized). While expanding the scope of
persons who had contact with the additional TB patients, TB
testing and testing of latent TB infection (IGRA) were per-
formed, and 49 persons with latent TB infection were identi-
fied. Of those discharged who had contact with the patient, five
were unable to be tested for latent TB infection due to lack of

contact or noncooperation.

2) The second investigation of persons who had
contact with the patient and its results

In April 2023, a person diagnosed with latent TB infection
but not treated presented as an additional TB case (#4). The
TB epidemiologic investigation team established the infectivity
range and duration of the additional TB case (#4) and identi-
fied 17 newly hospitalized patients, which led to the second in-
vestigation of persons who had contact with the patient. In this
investigation, no additional TB cases were found, though one

person was diagnosed with a latent TB infection.

120

3) The third investigation of persons who had contact
with the patient and its results

Among the first persons who had contact with the patient,

a person who had not been tested was reported as a patient
with TB (#5) in June 2023 in the emergency department of
another healthcare center. The TB epidemiologic investiga-
tion team established the range and duration of infectivity of
the patient with TB (#5) and identified five persons who had
contact with this individual in the same room for three days.
A third investigation was performed with persons who had
contact with the patient. However, one discharged person who
had contact with the patient was uncooperative; thus, only four
persons were tested. No additional TB cases were identified,

while four persons with latent TB infection were identified.

4) Follow-up testing and results
Following an outbreak of multiple TB cases in A psychiat-
ric hospital, a follow-up testing program with chest X-rays was
initiated every three months for one year. In August 2023, a

follow-up test identified a patient with TB (#6). In September

["] First contact investigation tested
) - [T First contact investigation of LTBI
Fi S
[First cortact inveptigation] [] Second contact investigation tested
100 4 [ Second contact investigation of LTBI
Third contact investigation tested
80 - m ’ Third contact investigation of LTBI
—_ #5
c
~ Case
§] #3
_.8 60 7 Ease
c #2
o %
O @i‘a“ﬁe
40 - ‘ (oA il
#6
Case
i
20 A
17
d contact inyestigation] %
[Third contactinvestigation]
T T T T T 4 T T T T T T T T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec|Jan Feb Mar Apr May Jun Jul Aug Sep
2023 2024

Survey period

Figure 1. Tuberculosis outbreak situation in the A psychiatric hospital

LTBI=latent tuberculosis infection.
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Table 1. Results of contact investigation
LTBI LTBI Initiation of ~ Completion
Contact TB case screening LTBI LTBI of LTBI
Category candidate tested treatment  treatment
n % n % n % n % n % n % no %
Total 136 100.0 © 44 91 100.0 85 93.4 54 635 38 70.4 35 64.8
First contact Sex
investigation Male 67 493 5 3.7 56 615 52 57.1 34 40.0 25 46.3 22 40.7
Female 47 346 1 0.7 29 319 28 30.8 15 176 11 204 11 20.4
Age (yr)
20-29 7 51 0 0.0 7 77 7 77 1 1.2 19 1 1.9
30-39 7 51 0 0.0 5 55 5 55 3 35 3 56 3 5.6
40-49 29 213 2 1.5 26 28.6 23 253 11 129 8 4.8 7 13.0
50-59 41 30.1 1 0.7 23 253 22 242 14 165 10 185 10 18.5
60-69 28 206 3 22 22 242 21 231 18 212 14 259 12 22.2
70-79 1 07 0 0.0 1 1.1 1 1.1 1 12 0 0.0 O 0.0
Over 80 1 07 0 0.0 1 1.1 1 1.1 1 12 0 0.0 O 0.0
Occupation
Inpatient 89 654 6 44 75 82.4 70 76.9 45 529 33 61.1 30 55.6
Health professional 25 184 0 0.0 10 11.0 10 11.0 4 47 3 56 3 5.6
Second contact  Sex
investigation Male 13 9.6 0 0.0 1 1.1 1 1.1 1 12 0 0.0 O 0.0
Female 4 29 0 0.0 O 0.0 O 0.0 O 0.0 O 0.0 O 0.0
Age (yr)
20-29 3 22 0 0.0 O 00 O 0.0 O 0.0 O 0.0 O 0.0
30-39 3 22 0 00 O 0.0 O 00 O 0.0 O 00 O 0.0
40-49 0 0.0 O 0.0 O 0.0 O 0.0 O 0.0 O 0.0 O 0.0
50-59 6 44 0 0.0 1 1.1 1 1.1 1 1.2 0 0.0 O 0.0
60-69 4 29 0 00 O 0.0 O 00 O 0.0 O 00 O 0.0
70-79 0 0.0 O 0.0 O 0.0 O 0.0 O 00 O 0.0 O 0.0
Over 80 1 07 0 0.0 O 0.0 O 0.0 O 0.0 O 0.0 O 0.0
Occupation
Inpatient 17 125 0 0.0 1 1.1 1 1.1 1 1.2 0 0.0 O 0.0
Health professional 0 00 O 0.0 O 00 O 0.0 O 00 O 00 O 0.0
Third contact ~ Sex
investigation ~ Male 5 37 0 0.0 5 55 4 44 4 47 2 3.7 2 3.7
Female 0 0.0 O 0.0 O 0.0 O 0.0 O 0.0 O 0.0 O 0.0
Age (yr)
20-29 0 00 O 0.0 O 0.0 O 0.0 O 0.0 O 0.0 O 0.0
30-39 1 07 O 00 1 .10 0.0 O 0.0 O 0.0 O 0.0
40-49 0 0.0 O 0.0 O 0.0 O 00 O 0.0 O 00 O 0.0
50-59 2 15 0 0.0 2 22 2 22 2 24 1 19 1 1.9
60-69 2 15 0 0.0 2 22 2 22 2 24 1 19 1 1.9
70-79 0 0.0 O 0.0 O 0.0 O 0.0 O 0.0 O 0.0 O 0.0
Over 80 0 0.0 O 0.0 O 0.0 O 0.0 O 0.0 O 0.0 O 0.0
Occupation
Inpatient 5 37 0 0.0 5 55 4 4.4 47 2 37 2 3.7
Health professional 0 00 O 0.0 O 00 0 0.0 0 00 0 00 O 0.0
TB=tuberculosis; LTBI=latent tuberculosis infection. “Screenig rate of individuals targeted for LTBI testing. “Proportion of individuals with
latent tuberculosis infection.
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2024, one year and six months after the investigation, a TB
case (#7) was reported based on TB symptoms. The two other
identified TB cases (#06, #7) were untreated individuals who
were identified as persons with latent TB infection in the ini-
tial investigation of persons who had contact with the infected

patient.

5) Results of a comprehensive investigation of
persons who had contact with the patient
By September 2024, one year and six months after the ini-
tial investigation of persons who had physical contact with the
patient, 136 persons who had physical contact with the index
patient and additional cases were investigated, resulting in the

identification of six (4.4%) additional TB cases (Figure 1).

A total of 85 persons who had physical contact with the pa-
tient were subjected to tests for latent TB infection (IGRA), and
54 (63.5%) tested positive. Of those, 38 began treatment for
latent TB infection (Table 1).

4. Investigation of Contact History of

Tuberculosis Cases

Based on the contact history and association between pa-
tients with TB, an additional patient (#2) used Room B next to
Room A (where the index patient [#1] stayed) and another pa-
tient (#3) resided in Room C and used the room next to Room
B. Another patient (#4) occupied Room D across the hall from
the index patient (#1) and used the same hallway, which might

have increased the possibility of transmission to neighboring

Designated smoking area

QO Index (#1)
O Case (#2, 5, 6)
@ Case (#3)
O Case (#4)
@ Case (#7) ENV
Shower-
Shower- .
room Entrance Stairs
room (men) (women)
Room1 Room?2 | Room3 [ Room4 | Room5 | Room 6
Protective room Restroom (women)
Counseling < >
room Restroom (men)
Room 12
Room 11 | Room 10 | Room 9 Room 8 Room 7
Room E E/N E/NV
Room 13
()
Room D
Room 15 Room 16 | Room 17 | Room 18 Entrance
Room 14 O
Room C
@) < >
Stairs
Room B Room A
Room 19 Room 20 Nurse's station
O O

Figure 2. The layout of the A psychiatric hospital
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rooms. Additional patients (#5, #0) were staying in Room B.
Since the patients in the same room shared a common space,
a high frequency of contact was likely. The index patient (#1)
and additional patients (#2, #5, #0) were smokers and had
contact during smoking hours (Figure 2). The clinical findings

for the patients with TB are summarized in Table 2.

5. Results of Tuberculosis Molecular Typing for
Mycobacterium tuberculosis
To analyze the routes of infection among patients with TB
and identify transmission in a particular region or population,
TB molecular typing for M. tuberculosis was performed on pa-
tients with TB with positive mycobacterial culture results from
respiratory samples. The test results confirmed that the geno-

types were identical (Figure 3).

Table 2. The result of contact tracing and clinical data
Microbiological study
Patient  Sex/age (yr) AZi;ZSG T — Smoking Patient room
Index (#1) M/50 +) ) ) Smoke Room A
Case (#2) M/59 (+) +) +) Smoke Room B (by room A)
Case (#3) F/45 - ©) ©) Non-smoker Room C (by room B)
Case (#4) M/66 ) e ) Non-smoker Room D (opposite room A)
Case (#5) M/43 ) ) +) Smoke Room B
Case (#6) M/61 ) © © Smoke Room B
Case (#7) M/63 (+) +) ) Non-smoker Room E (by room C)
AFB=acid fast bacilli; TB-PCR=tuberculosis-polymerase chain reaction; M=male; F=female.

MIRU+SPO MIRU-VNTR
M. z900.92 oo STer<roera
32898335582 2s828e2352283%2a3
S ¢ 8 8 8Z:z2zHEfffzEoEzZ2EEEEE28253¢E kBN ISOLAT_REGION ISOLAT_HOSPITAL ISOLAT_YEAR SITVIT_CLADE TBG
T T T3
2442431720044251733537 23 E23030492-81 Daegu 2023 Beijing TBG1235
24424317200442517335372 3 E23100137-81 Daegu 2023 Beijing TBG1235
24424317200442517335372 3 E23100170-81 Daegu 2023 Beijing TBG1235
18 2442431720044251733537 23 E2304-0088B81 Daegu 2023 Beijing TBG1235
224-31322253423613333552 2 ATCC27294H37Rv H37Rv TBG00O1
; )} SITVIT :
Inspection number Patient Year of request CLADE TBG type Analysis results
E2304-0088-B1 Index (#1) 2023 Beijing TBG1235
E2303-0492-B1 Case (#2) 2023 Beijing TBG1235
Match
E2310-0137-B1 Case (#4) 2023 Beijing TBG1235
E2310-0170-B1 Case (#5) 2023 Beijing TBG1235

“Case 3and 6 duetoa neagative culture result, genetic analysis request cannot be processed

Figure 3. Result of tuberculosis genotype test (MIRU-VNTR) of

patients with positive culture.

MIRU-VNTR=mycobacterial interspersed repetitive unit-variable number tandem repeat.
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Public Health Response

In April 2023, a meeting of the TB epidemiological in-
vestigation team determined that psychiatric hospitals were
considered vulnerable to infection and epidemics due to their
characteristics (i.e., crowded living conditions, lack of ventila-
tion from closed environments, and difficulty in diagnosing TB
because of the generally lowered immunity of psychiatric pa-
tients and their inability to properly express their symptoms).
Therefore, the team set the main direction of the epidemiologi-
cal investigation and management of patients with TB or latent
TB infection.

To rule out early active TB, chest CTs were performed on
44 people who stayed in the same room with the index patient
(#1), additional patients (#2, #3), and those confirmed to have
latent TB infection among persons who had contact with the
index patient. A total of 136 people who had contact with the
patient were also followed up with a chest X-ray every three
months for one year and monitored for the development of ac-
tive TB-related symptoms.

Daegu Metropolitan City provided TB education materials
to healthcare workers in A psychiatric hospital. The city pro-
vided correct information about TB and latent TB infection
through the epidemiological investigation briefing session to
encourage screening and treatment behavior. The psychiatric
hospital ensured early symptom identification and pre-dis-
charge education for additional cases. In addition, a real-time
information-sharing channel between A psychiatric hospital
and a community health center was established and operat-
ed, and proactive measures were taken to share the treatment
management status of persons with latent TB infection and the

follow-up management status of the investigation of persons
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who had not had physical contact with the patient.

Meanwhile, the Gyeongbuk Regional Center for Disease
Control and Prevention disseminated the TB epidemic status
and measures of the facilities in the region through the month-
ly TB work meetings organized by the center and took mea-
sures to promote epidemiological investigations of collective
facilities similar to that conducted in A psychiatric hospital by
holding briefings on the treatment of latent TB infection and

sharing relevant standard educational materials.

Discussion

The TB outbreak in A psychiatric hospital can be interpret-
ed as a case of community transmission from a single patient
with TB based on the association results identified through the
field investigation and genotype matching. This outbreak was
different from other cases of TB outbreaks in collective facili-
ties in that it involved a continuous series of seven cases over a
long period (early 2023-September 2024) because of the char-
acteristics of psychiatric hospitals and mentally ill patients (i.e.,
crowded, closed environment; difficulty of patients in commu-
nicating their symptoms).

The occurrence of patients outside the range of contacts
identification in the first field investigation did not happen.
However, the identification of three cases of untreated latent
TB infection due to voluntary presentation and discharge from
the hospital suggests that initial on-site investigation and treat-
ment of individuals with latent TB infection should be an im-
portant epidemic control measure during TB outbreaks in sus-
ceptible facilities, such as the corresponding hospital.

However, most individuals identified as having latent TB

infection were taking medications for mental illness and other
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underlying medical conditions and refused to undergo TB
treatment because of concerns about drug interactions and ad-
verse events, which posed management challenges. To address
this issue, the health authority organized and operated an ac-
tive collaborative system with A psychiatric hospital and pro-
vided education so that people with latent TB infection could
make an informed decision to start treatment. The treatment
initiation and completion rates for persons with latent TB in-
fection in A psychiatric hospital were 70.4% and 92.1%, re-
spectively, which were rates higher than the 42.2% initiation
rate and 87.9% completion rate for persons with latent TB in-
fection who had contacts in group facility in 2023 [5].

Treatment for latent TB infections is limited in ROK. Older
adults are at a lower risk of infections progressing to active
TB than younger adults, even if they are identified as having
a latent TB infection due to the presumption of past infection
rather than recent infection [7]. This situation is attributed to
the fact that the benefit of treating a latent TB infection is con-
sidered to be small and the risk of adverse events, particularly
hepatotoxicity, is considered to be high [8].

A recent study found that higher interferon levels among
IGRA-positive people were associated with a higher risk of
developing TB, most prominently at younger ages. The study
findings indicate the need for further research regarding strate-
gies to stratify the risk of developing TB based on age and in-
terferon levels [9]. Thus, developing markers that can more
accurately determine those at a higher risk of developing active
TB is necessary, and an individualized guideline that consid-
ers the risks and benefits of treating latent TB infection is also
needed. Additionally, evidence-based treatment of latent TB
infection is strongly recommended, as is thorough follow-up

for those who refuse treatment for latent TB infection.
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However, major deficiencies in the response to the TB epi-
demic at A psychiatric hospital include the lack of screening of
all test subjects who had contact with the TB patients, the chal-
lenge of explaining to those who had contact with the patient
after they had already been discharged from the hospital, and
difficulty in contacting them. An additional case (#7) was de-
tected one year and six months from the time of investigation,
which was beyond the one-year follow-up period established
by the TB epidemiologic investigation team for the TB epidem-
ic in A psychiatric hospital. The annual risk of developing TB
ranges from 0.8-3.7% in the first two to three years after being
identified with a latent TB infection [10]. In light of the high-
est risk of developing TB, a longer follow-up period should be
considered.

In the case of TB outbreaks in facilities susceptible to in-
fection, such as psychiatric hospitals, a persistent outbreak of
patients is possible, depending on the characteristics of the fa-
cility. Thus, thorough epidemiologic investigations and man-
agement are required to effectively control and manage an out-
break. To reflect the high risk of untreated latent TB infection
(thought to be a major contributor to the ongoing outbreak),
further education and improved awareness efforts are needed

to improve treatment rates for latent TB infection.

Declarations

Ethics Statement: Not applicable.

Funding Source: None.

Acknowledgments: None.

Conflict of Interest: The authors have no conflicts of inter-
est to declare.

Author Contributions: Conceptualization: JEP, DHL,

www.phwr.org Vol 17, No 50, 2024


http://www.phwr.org

I Public Health Weekly Re.:uu’\

JWY, YMK. Data curation: JEP, DHL, JWY, YMK. Formal
analysis: JEP. Investigation: JEP, DHL, JWY. Methodology:
JEP, DHL, JWY. Project administration: JEP. Resources:
JEP. Software: JEP. Supervision: JEP, SYC. Validation:
JEP, DHL, JWY, YMK, SYC. Visualization: JEP. Writing -

original draft: JEP. Writing - review & editing: JEP, SYC.

References

1. World Health Organization (WHO). Global tuberculosis
report 2023. WHO; 2023.

2. United Nations (UN) General Assembly. Political dec-
laration of the high-level meeting on the fight against
tuberculosis : resolution [Internet]. UN; 2023 [cited 2023
Nov 30]. Available from: https://digitallibrary.un.org/
record/4025280?In=en

3. Korea Disease Control and Prevention Agency (KDCA).
Third national strategic plan for TB control in Republic of
Korea, 2023~2027 [Internet]. KDCA; 2023 [cited 2023
Mar 24]. Available from: https://www.kdca.go.kr/con-
tents.es?mid=a20512000000

4. Korea Disease Control and Prevention Agency (KDCA).

www.phwr.org Vol 17, No 50, 2024

10.

2024 Korea tuberculosis management guidelines. Cheon-
gju: KDCA; 2024 Mar. Report No.: 11-1790387-000475-
10.

Korea Disease Control and Prevention Agency (KDCA).
2023 Annual report on the tuberculosis epidemiological
investigation in Korea. Cheongju: KDCA; 2024 May. Re-
port No.: 11-1790387-000410-10.

Korea Disease Control and Prevention Agency (KDCA).
Annual report on the notified tuberculosis in Korea, 2023.
Cheongju: KDCA; 2024 Mar. Report No.: 11-1790387-
000332-10.

Menzies NA, Swartwood N, Testa C, et al. Time since
infection and risks of future disease for individuals with
Mycobacterium tuberculosis infection in the United States.
Epidemiology 2021;32:70-8.

Campbell JR, Dowdy D, Schwartzman K. Treatment of
latent infection to achieve tuberculosis elimination in low-
incidence countries. PLoS Med 2019;16:e1002824.

Kim HW, Min J, Kim JS, et al. Tuberculosis risk and effi-
cacy of latent tuberculosis infection treatment among par-
ticipants of national latent tuberculosis infection screening
program. Public Health Wkly Rep 2024;17:1314-34.

Joint Committee for the Revision of Korean Guidelines for
Tuberculosis, Korea Centers for Disease Control and Pre-
vention (KCDC). Korean guidelines for tuberculosis fifth
edition, 2024. KCDC; 2024.

2257


http://www.phwr.org
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2023
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2023
https://digitallibrary.un.org/record/4025280?ln=en
https://digitallibrary.un.org/record/4025280?ln=en
https://www.kdca.go.kr/contents.es?mid=a20512000000 
https://www.kdca.go.kr/contents.es?mid=a20512000000 
https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019&act=view&list_no=724800
https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019&act=view&list_no=724800
https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019&act=view&list_no=724800
https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019&act=view&list_no=724800
https://tbzero.kdca.go.kr/tbzero/board/boardView.do
https://tbzero.kdca.go.kr/tbzero/board/boardView.do
https://tbzero.kdca.go.kr/tbzero/board/boardView.do
https://tbzero.kdca.go.kr/tbzero/board/boardView.do
https://tbzero.kdca.go.kr/tbzero/board/boardView.do
https://tbzero.kdca.go.kr/tbzero/board/boardView.do
https://tbzero.kdca.go.kr/tbzero/board/boardView.do
https://tbzero.kdca.go.kr/tbzero/board/boardView.do
https://doi.org/10.1097/EDE.0000000000001271
https://doi.org/10.1097/EDE.0000000000001271
https://doi.org/10.1097/EDE.0000000000001271
https://doi.org/10.1097/EDE.0000000000001271
https://doi.org/10.1371/journal.pmed.1002824
https://doi.org/10.1371/journal.pmed.1002824
https://doi.org/10.1371/journal.pmed.1002824
https://doi.org/10.56786/PHWR.2024.17.31.2
https://doi.org/10.56786/PHWR.2024.17.31.2
https://doi.org/10.56786/PHWR.2024.17.31.2
https://doi.org/10.56786/PHWR.2024.17.31.2
https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019&act=view&list_no=724490&tag=&nPage=1
https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019&act=view&list_no=724490&tag=&nPage=1
https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019&act=view&list_no=724490&tag=&nPage=1
https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019&act=view&list_no=724490&tag=&nPage=1

m

Check for
updates

EMN/LA B2
elSSN 2586-0860
Public Health Weekly Report

https://doi.org/10.56786/PHWR.2024.17.50.2

P

2

ool A e AotHH|E PO HIo|FHAE FUoAE 1984WFE FA7EA] T4 o] flaz, 200080 AARAZF
(World Health Organization, WHO)EH-E ¥'d=71& 274 dolth ahd=7t52 vjd £2 2 9ds X9 fAE 9ol S22 A
HIAE AET 95771 Aok o] A= A302F WHO &3 288292159 ¥ 3] (Regional Commission for the Certification
of Poliomyelitis Eradication)°ll A|&3F 2024 A B 1A E QoFstrt U= &2 AYHETE /A S22 22 WA Aol
AT =9l o]9lA 7t 9 S 9jojdY F7tE Ee]utol# A 9ol itkal K7]= ofHth ERE, ofm7UAHR, Y| AR HESH
of ofz|7} A|Y F7to|A ofF] {8 Fo & 20244 7Y 382 ALY A £ 7t A AS] FAIF FEAN 714" (public health
emergency of international concern) 2 2 FA =11 9lof 7HA| 7F3t9] k2o] B gsjtt. ol Fdo= HAFAEHN AHTAE Yot
of A19ArE] W] of Y W WAl S eutolg A9 RS AL 4 AUk FAol/dutH|(acute flaccid paralysis, AFP) ZHA] A
& =S 530 20199 o|F 449 Tl WHO 7€) =2(1.0 o]4)skAx 549 8¢ 571&2] 2825 9193 (National Certification
Committee) & &l =2 &2 Brd= 297t FA2& SUstAth AFP ZA19] & S 9ol B714% 1% - 7T B asi,
A3 2/dtE 918l ‘AFP A AHsAlAL AAIE vhste] ZA] 33kl kg sfof gt

FQ fuof: ST utolgA; FA4dole/dut]; AARZAZF

I~

N = o oG Bolh SAE HH L Hulo] A wEH o] 7
Gse] 25 g9 A ARG 71 Fel g vEe

£ 98to] 2| A (Poliovirus) Aotub]e BAAZA 5 HME HuE|E Gk 34 94 7-102 AFA W

5 2puo] 2| 23K Picornaviridae) AE1tolel 2 C52] o] 90 3-637H4 tHoE Eelontolz Azt WjEH
AT 72 dololA] B Ta WHT Bl Belevolels g A YRR BAYTYEL HolAu

o
9
oh HE A-2Ho] o5 AdE o1, 2] E2HtolH A oF 1%0014 F/d ol dutt](acute flaccid paralysis, AFP) 5/

of

gl

g

=

HFPo 7 o7+

Received October 31, 2024 Revised November 15, 2024 Accepted November 18, 2024
*Corresponding author: ¥ZXIXM | Tel: +82-43-719-7140, E-mail: jsyang99@korea.kr

Copyright © Korea Disease Control and Prevention Agency

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// KDCA
ETA-M  Creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any Korea Disease Control and
medium, provided the original work is properly cited. Prevention Agency

2258 www.phwr.org Vol 17, No 50, 2024


http://www.phwr.org
https://orcid.org/0000-0001-6419-2222
https://orcid.org/0000-0001-6252-8984
https://orcid.org/0000-0002-8589-4757
https://orcid.org/0000-0001-6562-3709
https://orcid.org/0000-0003-0810-8115
https://orcid.org/0000-0002-3543-1826
https://orcid.org/0000-0002-4700-6536
https://orcid.org/0000-0002-2180-2251
https://orcid.org/0009-0009-3469-8594
https://orcid.org/0000-0002-1811-4888
https://orcid.org/0009-0005-2037-4776
https://orcid.org/0000-0002-7072-4771
http://crossmark.crossref.org/dialog/?doi=10.56786/PHWR.2024.17.50.2&domain=pdf&date_stamp=2024-12-26
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

I Public Health Weekly Re:uu’\

a0t
@ OJF0f L2z Lfg2?

S2uehs 19844 olF & E8]2 S} EAYSHA] Al 9l
om, 200040l AlAEZA7]7-(World Health Organization,
WHO)ZHE &2 HE=os XY=t &2 ¥
=] A9 fFAE 95 Wid £ AEIAE WHOO
A&k k.

@ M=Z0| &H & HE=27?

= 1709] Egjevto]yA F=A]Ho] WHOZRRH 2024
| 290 AALHASS #4% sttt 22 o9 Fdal
gt 7HA] A3HE 9ol 20249 E-E oA A F 97 A ofA
AFAAE ARttt AAEE AFoA= FAdoledut

H](acute flaccid paralysis, AFP) A543 A A5 -l AFP
Hi57t S71eHAH.

@ AAEE?

IR H AT ES-19 53 o]F 419 v H]EQ
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F7F FEoto] &2 Q1 TH} W&o Qo)
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of wet A dubd 5 o, AP E FA5] st AR
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spg=o 2 A et T | Ag, ohEsh ARk

Foto] opmelrt (G FAOR Helontolg 2t 442
o= AR AT 1) [4l. 94 =52 S99
ofsgo] BHstEEA Lo et Eel onto]H At SYHol
A3k 7Hs Aol ek olo] A4 EBIFAIAE Eo
R ol 9 3 Y 27 GAE 98 AFP HAAAE 2
@otar At EF AAEZ7]HWorld Health Organization,

WHO)OIA AAste ZAA R 24 H IS FAIS 95

1. 240 2d0tH| ZHA|

AFP ZHAl= 1998 i AJA5Ilal 4xotil et H&
7} A& HYL FHog A=Y 507 77| HS A5t
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ot A T4 HA 149 ool 24-48A17t A SR 2719
¥ AAE AFHote] HAE AFstAtt. WHOOIA E%

"y

y ENDEMIC
COUNTRIES
Wild Poliovirus

JEN A AA S 3 EF
Reused from Global Polio Eradication
Initiative [4].
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A 2 ACr RIHANIH 2). = SJ=77|H
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B 1. 340l 2ok @ e 2ulolel A 74 2t
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ABSTRACT

Polioviruses cause poliomyelitis; no cases have been reported in the Republic of Korea (ROK) since 1984. In 2000, the
World Health Organization (WHO) designated the country as a polio-free country. Polio-free countries are required to submit
annual reports in order to maintain their status. The current report summarizes the 2024 annual report submitted to the 30th
Regional Commission for the Certification of Poliomyelitis Eradication. In the ROK, the risk of polio is low owing to high
vaccination rates; however, the risk of poliovirus infection cannot be dismissed completely due to the increase in the number
of foreign immigrants and international travel. In addition, polio is endemic in countries such as Afghanistan and Pakistan,
as well as in certain African nations. In July 2024, the 38th Emergency Committee stated that polio will continue to be a
Public Health Emergency of International Concern, necessitating enhanced surveillance efforts. Moreover, complementary
surveillance through environmental monitoring was introduced to detect the circulation of wild-type and vaccine-derived
polioviruses in communities. Continuous encouragement of acute flaccid paralysis (AFP) surveillance has allowed the ROK to
meet the WHO standards (above 1.0) for the first time in 4 years since 2019. In August this year, the National Certification
Committee confirmed that the ROK’s polio-free country status has been maintained. Regular training and awareness programs
are necessary to improve the quality of AFP surveillance, and efforts should be made to enhance reporting by establishing an

“automated reporting system for AFP cases.”
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Introduction the only natural hosts for polioviruses. Poliovirus infections are
more common among children, and transmission typically oc-
Poliovirus, the causative agent of polio (or poliomyelitis), curs via the oral-fecal route [1,2]. The virus can be transmitted

is a serotype of picornavirus and enterovirus C. Humans are through the consumption of food or water contaminated with
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Key messages
(D What is known previously?

Since 1984, no polio cases have been reported in the
Republic of Korea, and it was designated a polio-free
country by the World Health Organization (WHO) in
2000. Republic of Korea submits an annual report to the
WHO to maintain this status.

(@ What new information is presented?

In 2024, the poliovirus-essential facility received an
Interim Certificate of Containment, and environmental
surveillance began in nine locations across six regions.
An automated reporting system for acute flaccid paraly-
sis (AFP) cases has increased reporting in Gyeongnam.

(® What are implications?

Post-coronavirus disease 2019, the non-polio AFP rate
has reached 1.0 or higher. However, areas such as Seoul
report insufficient reported cases, highlighting the need
for ongoing public awareness and education.

poliovirus or direct exposure to feces. In rare cases, poliovirus
may also be transmitted through droplets or aerosols produced
by sneezing or coughing from infected individuals. Infected in-
dividuals are contagious for 7-10 days before and after symp-
tom onset, with poliovirus being excreted in the stools for 3-6
weeks [3]. Most individuals with poliovirus infection remain

asymptomatic, but approximately 1% experience acute flaccid

paralysis (AFP). The virus is easily transmitted through per-
son-to-person contact or poor sanitary conditions. However,
poliovirus infection can be effectively prevented by maintain-
ing proper hygiene and receiving vaccination.

No cases of poliomyelitis caused by poliovirus have been
reported in the Republic of Korea (ROK) since 1984, and the
country was certified as a polio-free country in 2000. However,
poliovirus transmission persists in regions such as Pakistan
and parts of Africa, including Afghanistan (Figure 1) [4]. With
the increasing number of foreign workers and the expansion of
international travel, the risk of poliovirus reintroduction and
spread in the ROK cannot be ignored. To address this risk, the
Korea Disease Control and Prevention Agency (KDCA) op-
erates an AFP surveillance system designed to detect and re-
spond to potential polio outbreaks promptly. This system is
continuously operated to meet the World Health Organization
(WHO) surveillance indicators and maintain the polio eradica-
tion certification, as documented in the WHO annual report.
This article was based on the annual report on polio eradica-
tion certification submitted to the WHO on September 15,
2024. The annual report outlines the operation of ROK’s sur-
veillance system for maintaining polio eradication (including

AFP monitoring, enterovirus infection pathogen detection,

and environmental surveillance). It also provides details on

L

2
ENDEMIC
COUNTRIES
Wild Poliovirus

Figure 1. Global polio incidence status
Reused from Global Polio Eradication

Initiative [4].
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surveillance results, vaccination status, the certificate of con-
tainment, and ROK’s response to the recommendations from
the 29th Meeting of the Regional Commission for Certification

of Poliomyelitis Eradication in Western Pacific.

Methods

1. Acute Flaccid Paralysis Surveillance

AFP surveillance was initiated in 1998, with the establish-
ment of a nationwide surveillance system involving 50 medical
institutions staffed with pediatric neurologists. Two stool spec-
imens were collected at 24-48-hour intervals from children
aged <15 years with AFP symptoms within 14 days of symp-
tom onset and subsequently tested. According to the WHO
surveillance indicators, the non-polio AFP rate (defined as at
least 1 AFP case per 100,000 children aged <15 years) was
calculated using the data from the AFP surveillance system. A
non-polio AFP rate of 1.0 or higher and an adequate specimen
collection rate of 80% or higher are considered appropriate
values [5].

From January 2023 to June 2024, 88 patients presenting
with AFP were reported, of whom no poliovirus was detected.
Although the non-polio AFP rate in 2023 was 0.90, which did

not meet the WHO surveillance standards, the rate increased

to 1.32 by June 2024. Thus, the non-polio AFP rate is expect-
ed to meet the WHO surveillance indicators this year (Table
1). The adequate specimen collection rate reached 82.0% in
2023, but decreased to 73.0% by June 2024. However, as AFP
reporting will continue until the end of the year and medical
institutions will receive guidance on appropriate specimen col-
lection, the adequate specimen collection rate is expected to
increase.

In 2023, the highest number of individuals with AFP was
reported in Gyeongnam (19), followed by Busan (8); Gyeonggi
(6); Daegu (4); Seoul and Chungnam (3); Chungbuk and
Gyeongbuk (2); and Incheon, Ulsan, Jeonbuk, and Jeonnam
(1). In the first half of 2024, 15 individuals with AFP were re-
ported in Gyeongnam; 11 in Busan; 4 in Ulsan and Gyeonggi;
and 1 in Seoul, Daegu, and Gyeongbuk. Conversely, no AFP
was reported in Gwangju, Daejeon, Sejong, Gangwon, and Jeju
(Figure 2). The higher number of cases reported by medical in-
stitutions in Gyeongnam is likely due to the implementation of
a system in which necessary tests are automatically requested
after entering the disease diagnosis of a patient with paraly-
sis symptoms. This process led to more frequent reporting by
medical institutions in Gyeongnam compared with medical in-

stitutions in other regions.

Table 1. Serveillance performance of acute flaccid paralysis and enterovirus in 2023-2024

Acute flaccid paralysis (AFP) surveillance

Enterovirus surveillance

Year Expect AFP Report AFP Non-polio o~ Adequates o Enterovirus (+)

case” case AFP rate P® " pecimens (%)” P NPEV (+) PV (4)
2023 57 51 0.90 99 82 1,182 608 0
2024 (January—June) 54 37 1.32 72 73 443 208 0

NPEV=non-polio enterovirus; PV=poliovirus. “Calculation of expected cases of AFP based on 1 case per 100,000 population under 15 years
of age (ex: if there is 5,777,299 person under 15 years of age the expected number of AFP case 57). "The percentage of AFP patients from

whom 2 stool are collected within 14 days symptom onset, at 24 hours intervals.
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2023

2024

Figure 2. Acute flaccid paralysis reported cases by year and region (2023 to June 2024)
IC=Incheon; SE=Seoul; GG=Gyeonggi-do; GW=Gangwon-do; CN=Chungcheongnam-do; SJ=Sejong: DJ=Daejeon; CB=Chungcheongbuk-
do; GB=Gyeongsangbuk-do; JB=Jeollabuk-do; DG=Daegu; GJ=Gwangju; GN=Gyeongsangnam-do; US=Ulsan; BS=Busan; JN=Jeollanam-do;

JJ=Jeju.

2. Enterovirus Infection Pathogen Surveillance
Enterovirus infection pathogen surveillance began in
2006. By 2024, 78 medical institutions have participated in
this surveillance. Specimens for testing were collected from
patients suspected of having enterovirus infections including
hand-foot-and-mouth disease. In 2023, 1,182 patients with
infections were reported, with enteroviruses detected in 608
(51.4%), while none were infected with poliovirus. In the first
half of 2024, 443 patients with infections were reported, with
enterovirus detected in 208 (47.0%), while none was infected

with poliovirus (Table 1).

3. Environmental Surveillance

Environmental surveillance is a system that collects sew-
age and waste water from densely populated areas, particularly
those with foreign populations from countries where polio
is endemic. It is effective in detecting wild-type and circulat-

ing vaccine-derived polioviruses in the community. ROK

www.phwr.org Vol 17, No 50, 2024

established a surveillance plan in accordance with the 2024
WHO Environmental Surveillance Guidelines and selected
nine water intake sites. Since March, the effectiveness of po-
liovirus environmental surveillance has been evaluated using
six indicators. One of these indicators, the detection rate of en-
terovirus, was 41.2% (14/34), with no poliovirus detected. The
KDCA plans to complete the effectiveness evaluation of the
candidate water intake sites by the end of this year and make fi-

nal decisions on the selected sites.

4. Quarantine Inspection

Our country has designated polio-related quarantine man-
agement areas and conducts quarantine inspections for indi-
viduals entering the country from these areas. In the first half
of 2024, 24 countries were designated as polio-related quaran-
tine management areas. In 2023, 424,064 individuals entered
the country from polio-related quarantine management areas,

with the highest number of arrivals from Indonesia (400,670
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[94.5%]). None of the entrants were suspected of having polio.

5. Polio Vaccination

In ROK, polio vaccination is available free of charge
through the national immunization program. The first dose
is administered at 2 months, the second dose at 4 months,
the third dose between 6 and 18 months, and the fourth dose
between 4 and 6 years. In 2023, the third polio vaccination
rate was 97.3%, with Sejong having the highest rate at 98.9%
and Seoul having the lowest rate at 95.7%, all exceeding the
WHO’s recommended target of 90% (Table 2). Additionally,
the fourth polio vaccination rate among elementary school stu-
dents entering in 2023 was as high as 97.9%. Polio vaccina-
tion is administered free of charge to entrants aged 12 years or
younger who have either an alien registration number or do
not have an alien registration number but have stayed in the

country for more than 3 months.

6. Certification of Containment of Polioviruses

As part of the Global Polio Eradication Initiative, the WHO
requires poliovirus-related storage and handling facilities to
comply with the containment standards outlined in the Global
Action Plan IV. These facilities must also obtain a Certificate
of Containment to ensure the prevention of poliovirus spread.

In addition, the WHO recommends the establishment of a

National Authority for Containment to facilitate and promote
the smooth implementation of the containment certification
scheme for poliovirus-essential facilities and to oversee and
monitor the process. ROK has actively participated in the in-
ternational community’s efforts to ensure the safety of poliovi-
rus-essential facilities. In February 2024, ROK became the first
country in the Western Pacific region to receive the WHO’s
Interim Certificate of Containment for its domestic poliovirus-
essential facilities. In addition, this country is making every ef-
fort to ensure national management of polio-related facilities,
including the conduct of regular national investigations in in-

stitutions that store polioviruses.

Results

1. Risk Assessment

ROK is a polio-free country, with no reported cases of wild
poliovirus since 1984. Following the discontinuation of oral
polio vaccines and the transition to inactivated polio vaccines
in 2004, the risk of domestic polio infections has been effec-
tively eliminated. However, the increasing number of foreign
workers and travelers entering the country from regions at
risk of polio poses a potential for polio importation. Therefore,
ROK operates an AFP surveillance system to monitor the in-

flow of patients with polio from abroad and to receive timely

Table 2. Vaccine coverage rate by province, 2023

Province Total SE BS DG IC GJ DJ us SJ
Coverage rate (%) 97.3 95.7 96.9 97.6 97.6 98.1 97.6 98.2 98.9

Province GG GW CB CN JB JN GB GN JJ
Coverage rate (%) 97.3 97.9 98.0 98.0 975 98.0 97.4 97.7 97.8

SE=Seoul; BS=Busan; DG=Daegu; IC=Incheon; GJ=Gwangju: DJ=Daejeon; US=Ulsan; SJ=Sejong; GG=Gyeonggi-do; GW=Gangwon-do;
CB=Chungcheongbuk-do; CN=Chungcheongnam-do; JB=Jeollabuk-do; JN=Jeollanam-do; GB=Gyeongsangbuk-do; GN=Gyeongsangnam-

do; JJ=Jeju.
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reports of individuals with AFP. Within 4 years since the emer-
gence of the coronavirus disease 2019 (COVID-19) pandem-
ic, the non-polio AFP rate has achieved the WHQO’s recom-
mended threshold of >1.0, while the national polio vaccination
rate has remained high, effectively establishing herd immu-
nity. Therefore, even if patients with polio are brought into the
country, the risk of transmission remains low.

Additionally, a risk assessment was conducted taking into
account previous epidemic cases, the inflow of polio cases from
abroad, the proximity to countries where polio is endemic, and
the influence of anti-vaccination movements. The results re-
vealed no epidemics or cases of polio inflow. ROK is not adja-
cent to countries where polio is endemic. Although the anti-
vaccination movement briefly gained attention on internet
blogs in 2017, its influence was minimal. Accordingly, the
risk of polio outbreaks in ROK was assessed as low due to the
achievement of AFP surveillance with a non-polio AFP rate of
>1.0, the maintenance of a high vaccination rate, and the ab-

sence of polio epidemic or cases of overseas inflow.

Discussion

Since ROK designated polio as a nationally notifiable in-
fectious disease in 1957, it has been continuously controlled
through vaccination and outbreak surveillance. Since 1998,
the KDCA has been operating the AFP surveillance system to
monitor poliovirus outbreaks and detect early signs of polio-
virus inflow. However, domestic surveillance indicators fell
short of the levels recommended by the WHO. Therefore, the
patient surveillance system was reorganized in 2009, with a
focus on pediatric neurology, and the WHO surveillance in-

dicators were met in 2012. Over the past 3 years, the AFP

www.phwr.org Vol 17, No 50, 2024

surveillance indicators have not been met due to the emer-
gence of the COVID-19 pandemic, the lack of pediatric neu-
rology residents, and a decline in the number of new patients.
In the first half of 2024, the non-polio AFP rate was 1.32,
which is expected to achieve this year’s surveillance indicators.
However, individuals with AFP are primarily documented in
specific regions (Gyeongnam, Busan, and Ulsan). Although the
number of individuals with AFP appears to be high in Seoul
and Gyeonggi, the non-polio AFP rate in individuals aged <15
years is less than 1.0. Consequently, additional measures are
necessary to meet the surveillance indicators.

To address the limitations of the AFP surveillance, envi-
ronmental surveillance was launched in 2024. This method
is effective for monitoring polio outbreaks in the community
caused by asymptomatic infections imported from abroad and
circulating vaccine-derived polioviruses. In 2013, an indi-
vidual with asymptomatic polio was detected in Israel through
environmental surveillance [6]. Following the introduction
of environmental surveillance, the polio response guidelines
were revised in April 2024 to include response measures when
poliovirus is detected during environmental surveillance.
According to the guidelines, if polioviruses are detected in the
environment, the pathogens must be reported within 24 hours.
The sampling cycle should be adjusted from once a month to
every other week, and surveillance should be conducted for at
least 6 months. To enhance community-based surveillance,
medical institutions in affected areas are encouraged to report
patients with polio, conduct testing for individuals with sus-
pected symptoms, and administer polio vaccinations [7].

To enhance the quality of AFP surveillance, medical in-
stitutions must be encouraged to actively report patients with

AFP, provide regular education on specimen collection and
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transport to improve specimen quality, and ensure the reliabili-
ty of diagnoses for suspected patients. Ongoing public relations
efforts, such as delivering presentations on the AFP surveil-
lance system at relevant medical societies including the Korean
Child Neurology Society and hosting annual workshops, will
help expand the scope of medical institutions participating
in the surveillance. Additionally, similar to the system imple-
mented in Gyeongnam, where necessary tests are automati-
cally requested upon entering a diagnosis related to paralysis
symptoms, automatic reporting systems must be established in

medical institutions in other regions.
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QuickStats

Trends of Survival and Brain Function Recovery in Sudden Cardiac
Arrest Patients, 2013-2023

In patients with sudden cardiac arrest, the survival rate increased 1.8 fold (5.8%p) from 4.8% in 2013 to 8.6% in 2023,
and the rate of brain function recovery increased 2.4 fold (3.3%p) from 2.3% in 2013 to 5.6% in 2023 (Figure 1).
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Figure 1. Trends of survival and brain function recovery in sudden cardiac arrest patients, 2013-2023

*Sudden cardiac arrest: status of severely impaired or ceased activity of the heart

Survival rate: the proportion of patients with sudden cardiac arrest who survived (defined as discharge from the emergency room, discharge
after admission, voluntary discharge, or transfer)

"Brain function recovery rate: the proportion of patients with sudden cardiac arrest who recover brain function (defined as a cerebral

performance category (CPC) scale of 1 or 2) to perform activities of daily living independently

Source: 2023 Sudden Cardiac Arrest Surveillance Statistics, https://www.kdca.go.kr/injury

Reported by: Division of Injury Prevention and Policy, Department of Health Hazard Response, Korea Disease Control and Prevention
Agency
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