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[Anopheles sinensis], 28| A LEE7/N27][An. kleini], HH
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dete|ol= Plasmodium 4 BYFol AAE d5IA
7] 4(Genus Anopheles) 3 %710 Q]3] A== F
Aglo|t}, AR AAF LR 465F°] EHFoH, A AE AZIART [An, lesteri], T1EEAZEME ] [An.

Adrg AEI/NET[An. pullus), BALEL/HE7|[An. belenrael,
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WA $=390] d g5t}

sineroides], Sr=AEG7N 27| [An. koreicus), YEIZL7|
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A AELNE7|(An. koreicus)E AT 7E04 ALY
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Entomological Surveillance of Malaria Vector Mosquitoes in the
Republic of Korea, 2023

Bo Gyeong Han, Hyun-Il Shin, Hyun Woo Kim, Jung-Won Ju, Hee-Il Lee*

Division of Vectors and Parasitic Diseases, Bureau of Infectious Disease Diagnosis Control, Korea Disease Control and Prevention Agency,
Cheongju, Korea

ABSTRACT

The Division of Vectors and Parasitic Diseases of the Korea Disease Control and Prevention Agency operates a malaria vector
(Genus Anopheles) surveillance system to provide warnings and alerts. Surveillance was conducted at 36 sites in Incheon-
si, Gyeonggi-do, and Gangwon-do, and 14 sites in military bases from April to October 2023. In 2023, the trap index (TD)
(number of mosquitoes/traps/days) was 72.4, a 29% decrease from the average of TI past 5 years (2018-2022) and a 2.7%
increase from 2022. The TI was Gyeonggi-do (1,761), Incheon-si (593), and Gangwon-do (496), whereas the incidence rates
of Anopheles was Gyeonggi-do (58.9%), Gangwon-do (37.5%), and Incheon-si (18.5%). The occurrence pattern of Anopheles
showed two peaks: the first at week 26 (9.2) and the second at week 34 (8.1). The 26th-week peak was attributed to Gyeonggi,
whereas the 34th-week peak was attributed to all regions. Plasmodium vivax was detected in mosquitoes, totaling 3 pools
(minimum infection rate 0.2) at week 28 (1 pool) and week 36 (2 pools). This marked a 2-pool increase compared to 2022 and
was detected 9 weeks earlier. And an alert was issued based on the positivity of P. vivax in Anopheles at week 28. Additionally,
in 2023, malaria cases were observed to increase by approximately 75% compared to 2022, and the TT and minimum infection
rate were also confirmed to have increased. Ultimately, as part of the intervention to reduce malaria in endemic areas, it is

necessary to strengthen surveillance and focus on mosquito control and personal protection.
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Introduction species are capable of transmitting malaria parasites to humans

[1]. In the Republic of Korea (ROK), eight species of mosqui-

Malaria is an acute febrile illness transmitted by female toes have been identified: Anopheles sinensis, An. kleini, An.
mosquitoes of the Genus Anopheles infected with Genus pullus, An. belenrae, An. lesteri, An. sineroides, An. koreicus,
Plasmodium. Anopheles mosquitoes are known worldwide, and An. lindesayi [2]. Among these, seven species, excluding
with approximately 465 species identified, and an estimated 70 An. koreicus, are known as transmitting Plasmodium vivax [3].
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Key messages
(D What is known previously?

The Republic of Korea (ROK) is malaria-endemic, with
the main areas being Incheon-si, Gyeonggi-do, and
Gangwon-do.

(@ What new information is presented?

In 2023, the number of Anopheles mosquitoes increased
by 2.7% compared to 2022, and 3 pools of positive
mosquitoes which were infected with Plasmodium vivax
(14,249 tests) were confirmed.

(® What are implications?

The increase in malaria cases in 2023 (about 75%) com-
pared to that in 2022 is likely due to the increased trap
index and positive mosquitoes, which increased the risk
of malaria transmission. Given the increase in both pa-
tients and vectors, attention to malaria vector surveil-
lance is not only in high-risk areas adjacent to demili-
tarized zones but also in the southern regions of Seoul,
Incheon, Gyeonggi, and Gangwon. Active vector con-
trol measures, focusing on physical and chemical control
centered around livestock, are necessary to suppress ma-

laria vector occurrence.

Among the five types of malaria capable of infecting hu-
mans (Plasmodium falciparum, P. vivax, P. ovale, P. malariae,
and P. knowlesi), P. vivax is the predominant type in the ROK.
In 2023, 667 cases of P. vivax malaria have been reported in
the ROK (based on data from the Korea Disease Control and
Prevention Agency (KDCA) as of February 2024), with 82%
(547 cases) of these cases confirmed in the risk areas Incheon-
si, Gyeonggi-do, and Gangwon-do [4,5].

Since 2009, the Division of Vectors and Parasitic Diseases
(DVPD) of the KDCA has been conducting the “Malaria
Vector Surveillance Project” to monitor the density of malar-

ia vectors, such as Anopheles mosquitoes, through mosquito

www.phwr.org Vol 17, No 16, 2024

collection in malaria-risk areas. This initiative is one of the
key tasks for malaria eradication, and is conducted annually
in collaboration with local governments and the Ministry of
National Defense. Through this project, the occurrence den-
sity of malaria vectors and the infection rate of malaria para-
sites in vectors are investigated. When the criteria for malaria a
warning and an alert are met, press releases are issued to raise
awareness about the situation. The findings of the surveillance
of malaria mosquitoes are utilized in developing strategies and
implementing plans for malaria control. In this report, we pre-
sented the findings of the surveillance of domestic malaria vec-

tors conducted in 2023.

Methods

The surveillance of malaria vectors was conducted in co-
operation with the Public health centers, public health medical
institutions, military bases, preventive medicine units, and the
institute of health & environment, with the assistance of the
public in data collection in Incheon-si, as well as Gyeonggi-do

and Gangwon-do.

1. Mosquito Collection and Classification

In 2023, mosquito collection for malaria vectors was con-
ducted at 36 sites near households in Incheon-si, Gyeonggi-do,
and Gangwon-do, where reported cases were identified, as well
as the 14 military bases (Figure 1). Mosquito collection was
conducted weekly from April to October (7 months) across all
areas, timed to coincide with mosquito activity periods. In ci-
vilian areas, black light traps were utilized for mosquito collec-
tion, operating seven days a week, while LED traps were used

in military bases, collecting mosquitoes two days a week.
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Figure 1. Collection sites of malaria vector mosquitoes and positive mosquito detection areas in 2023

Mosquitoes collected from each site were sorted and count-
ed after classification into females and species under a stereo-
scopic microscope. The data were subsequently compiled into
the VectorNet system within the KDCA. The results were ana-
lyzed by converting them into a mosquito trap index (TI) by

the Division of Vectors and Parasitic Diseases of the KDCA.

2. The Detection of Plasmodium vivax in
Anopheles spp.

The detection of P. vivax within vector mosquitoes
was conducted by the Institute of Health & Environmental
(Incheon, Gyeonggi northern support, Gangwon) and the mil-
itary prevention service units. A maximum of 200 mosquitoes
were used per collection site, per week, with up to 10 mosqui-
toes pooled in a tube and the DNA was extracted. The small

subunit rRNA gene of P. vivax was amplified using nested
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polymerase chain reaction to confirm the presence of P. vivax
malaria [6]. The suspected positive specimen was finally con-
firmed by the DVPD of the KDCA through another amplifica-

tion and sanger method sequencing.

3. Provide and Share the Information on Vector
Surveillance
The results of mosquito density and P. vivax protozoa de-
tection are updated weekly and uploaded to the KDCA website
(Archives » Domestic Infectious Disease Occurrence). This in-

formation is categorized by week and includes data from week

14 to 44.

Results

In 2023, the weekly mosquito TI of malaria vectors at 50
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sites totaled 72.4 mosquitoes, marking a 2.7% (1.9 mosqui-
toes) increase compared to 2022 (70.5 mosquitoes) and a
29.0% (29.6 mosquitoes) decrease compared to the average
year (102.0 mosquitoes). In 2023, the proportion of malaria
vectors accounted for 37.9%, reflecting an increase of 3.3%
compared to the average year (34.6%), and a 9.1% increase
compared to 2022 (28.8%) (Table 1).

In 2023, the peak of population of vector mosquitoes was
observed in the first half of the year (26 weeks), indicating a
higher occurrence compared to the average year and 2022
(Figure 2). In 2023, when the average minimum temperature
reached 15°C or higher (between weeks 22 and 39), the vec-

tor mosquito index was at least 0.1. This indicates that adult

mosquitoes are likely to emerge when the minimum tempera-
ture reaches 15-28°C, an optimal condition for mosquito
breeding [7] (Figure 3). The increase in mosquito popula-
tion during weeks 26 (mosquito index of 9.2 individuals) and
weeks 34 (mosquito index of 8.1 individuals) in 2023 corre-
sponds to the typical mosquito breeding pattern in the ROK
during the summer monsoon season. The heavy rain during
week 28 of the monsoon season in 2023 potentially led to the
loss of mosquito eggs and larvae, thereby contributing to a de-
crease in the adult mosquito population. Additionally, the ty-
phoon that occurred in early August disrupted mosquito activ-
ity, further reducing their numbers. However, the appropriate

amount of rainfall during weeks 30 and 32 likely provided

Table 1. Comparison of trap index of collected mosquitoes in 2023
oo o Total mosquitoes Malaria vector mosquitoes Proportion of
Division survgy./ Zites Weekly o oorti 9 - oy, DI GO
Tl portion of change (%) Weekly TI  Proportion of change (%) mosquito (%)
Average year - 294.4 - 102.0 - 34.6
(2018-2023)
2022 50 245.0 = 70.5 - 28.8
2023 50 191.2  Average year  A35.1 72.4  Average year A29.0 37.9
Previous year A22.0 Previous year 2.7
TI=trap index.

Average year (2018-2022)
(34th wk)

. 157 —=— 2018-2022 Malaria vector mosquitoes
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Figure 2. Weekly Trap index (TI) of malaria vector mosquitoes in past 5 years (2018-2022), last year (2022), and current year

(2023)
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Figure 3. Average temperature, daily precipitation, and vector mosquito trap index (TT) in 2023

breeding sites for mosquito larvae, contributing to the observed
increase in mosquito density for the second occurrence [8].
Peak occurrence times varied by region, with Gyeonggi-
do reaching its peak at week 26, Incheon-si at week 33, and
Gangwon-do at week 34 (Figure 4). Among the three re-
gions, Gyeonggi-do exhibits an earlier occurrence compared
to others, with Paju-si accounting for the majority of collected
vector mosquitoes, constituting 59.4% of all collected vec-
tor mosquitoes. Particularly, Josan-ri in Paju-si accounts for
53.1% of all vector mosquitoes collected. This area is located
within demilitarized zone, with most of the land utilized for
rice fields. The malaria vector mosquitoes are predominantly
known to breed in paddy fields [9]. Therefore, the high oc-
currence of mosquitoes from May to August, coinciding with
the period when the paddy fields are filled with water, suggests
the presence of an ideal breeding environment for mosquito
vectors. The Incheon-si (18.5%) exhibits a lower proportion
of collected Anopheles mosquitoes compared to Gyeonggi-
do and Gangwon-do. This difference is likely attributed to the
fact that the collection points within Incheon-si, excluding

Ganghwa-gun, such as Jung-gu, Gyeyang-gu, Bupyeong-gu,

658

and Seo-gu, are primarily urban areas. In contrast, Gyeonggi-
do and Gangwon-do have higher proportions of malaria vec-
tor mosquitoes, accounting for 58.9% and 37.5%, respectively
(Figure 4). Therefore, given that the surroundings of paddy
fields provide an environment conducive for breeding malaria
vector mosquito larvae, heightened attention should be paid to
mosquito bites in these areas. Thus, the surveillance results for
vector mosquitoes facilitates the implementation of effective
mosquitoes control measures aligned with mosquito occur-
rence periods and can be accumulated as information for ma-
laria prevention and response. These data serve as crucial foun-
dational information for predicting the occurrence of malaria
vector mosquitoes in the future.

In 2023, the P. vivax protozoa detection surveillance yield-
ed a total of three positive mosquito pools. One pool was de-
tected in Josan-ri, Paju-si each during weeks 26 and 36, and
one pool was detected in Geumwol-ri, Ganghwa, during week
36. The total number of specimens tested was 14,249, with
an overall average minimum infection rate of 0.2 for the three
pools. Compared to the initial positive detection in mosquitoes

in week 37 of 2022, the detection occurred nine weeks earlier.
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Figure 4. Total mosquito index, vector mosquito index, and cumulative vector mosquito index in 2023 (percentage of vector

mosquitoes, %)

(A) Incheon-si vector mosquito index and total mosquito index by week, (B) Gyeonggi-do vector mosquito index and total mosquito index by

week, (C) Gangwon State vector mosquito index and total mosquito index by week. TI=trap index.

Additionally, the number of positive cases increased compared
to a one pool detection in 2022, resulting in a higher mini-
mum infection rate of 0.13. Among the three pool results,
two positive cases were confirmed in the same area (Josan-ri,

Paju-si). Given its proximity to Democratic People’s Republic

www.phwr.org Vol 17, No 16, 2024

of Korea, heightened malaria vigilance is required in this area
(Figure 1).

With the increase in malaria cases in 2023, the likeli-
hood of exposure to mosquitoes infected with malaria para-

sites in malaria-risk areas is heightened in the subsequent year.
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Therefore, personal protection and mosquito bite prevention

measures are necessary.

Discussion

In the ROK, malaria vector mosquitoes exhibit two peaks,
which occur due to the decrease in vector mosquito density
during the monsoon season in the summer. In 2023, mosquito
density increased in early summer (June) as the temperature
and humidity became conducive to mosquito activity. After a
significant decrease due to heavy rain and typhoons during the
rainy season, mosquito density rose again, reaching a second
peak in August.

According to the mosquito TI results collected by region,
the timing of sharp increases varies depending on the land use
and temporal characteristics of the collection sites. Such in-
formation can be used to determine the timing of mosquito
control measures for malaria prevention and predict mosquito
occurrences.

After the complete lifting of social distancing measures in
April 2022, outdoor activities surged, leading to an estimated
143.1% increase compared to 2021 and about 75% increase
compared to 2022 in the number of malaria patients in 2023.
In 2023, the malaria vector index, mosquito density, and num-
ber of positive mosquitoes increased along with the increase
in the number of patients. With the increase in both patients
and vectors, attention to the surveillance and monitoring of
malaria vectors is required not only in the existing risk areas
near the demilitarized zone but also in Seoul, the southern
areas of Incheon-si, Gyeonggi-do, and Gangwon-do, where
malaria cases are occurring. Effective mosquito control and

bite prevention management are crucial methods for malaria

660

eradication.

In order to eradicate malaria, the DVPD of the KDCA col-
lects mosquitoes on a weekly basis and uses information on
mosquito surveillance in malaria risk areas to promote the
public by distributing malaria warning and alert releases, and
to prevent infection to eradicate malaria. Furthermore, plan to
encourage awareness of and compliance with personal protec-

tion rules.
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Preventive Responses to Avian Influenza Human Infection in the
Republic of Korea, 2022-2023

Hyoseon Jeong, Su-Yeon Lee, Sang-Gu Yeo*

Division of Emerging Infectious Disease Response, Bureau of Infectious Disease Emergency Preparedness and Response, Korea Disease
Control and Prevention Agency, Cheongju, Korea

ABSTRACT
Avian influenza (AI) infection in humans caused by Al viruses, such as H5N1, H7N9, and HIN?2 is classified as a Category I

National Notifiable Infectious Disease in the Republic of Korea (ROK). It manifests as an acute respiratory infection in patients
who are exposed to infected birds or contaminated environments. This report describes the response outcomes of the Korea
Disease Control and Prevention Agency (KDCA) to prevent the occurrence of Al infection in humans during the 2022-2023
season. In preparation for the 20222023 season, the KDCA operated the ‘Central Al Infection in humans Response Task
Force’ and enhanced the capabilities of the local Al response personnel. Collaborative systems with relevant agencies, including
the Ministry of Agriculture, Food and Rural Affairs, were strengthened and response guidelines were revised to incorporate the
latest opinions. During the 2022-2023 season, highly pathogenic AT H5N1 cases were detected, including 75 cases of H5N1 in
poultry and 174 cases in wild birds. Individuals classified as high risk for human infection, including culling participants, farm
workers, and AT response personnel, totaled 6,373 individuals. Among them, six suspected cases have been reported. However,
all the test results were negative, indicating that there were no confirmed cases of human infection in the ROK. To address the
escalating risk of human infections in humans, the KDCA affirms its commitment to continually enhance both the central and
local response frameworks. Furthermore, efforts will be directed towards reinforcing cross-agency collaborative systems based

on a One Health approach.

Key words: Influenza in Birds; Influenza A Virus, H5N1 Subtype; Zoonoses
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Introduction neuraminidase [1]. Since the end of 2020, the number of cases
of the H5NT1 strain crossing species to infect various mammals,

Avian influenza (AI) virus is a type of influenza A virus that including minks and seals, has been increasing worldwide [2].
typically infects wild birds and poultry. Multiple strains have Al infection in humans refers to an acute respiratory in-
been identified, including H5N1, H7N9, and HON2, depend- fection caused by the Al virus. Its clinical symptoms are simi-

ing on the combination of surface proteins, hemagglutinin and lar to those of seasonal influenza, including fever, cough,
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Key messages
(D What is known previously?

Avian influenza (Al) infection in humans is an acute re-
spiratory infection caused by Al viruses transmitted from
birds to humans, categorized as Category I National
Notifiable Infectious Diseases.

@ What new information is presented?

During the 2022-2023 season, 6,373 individuals, in-
cluding farm workers, culling personnel, sample collec-
tors, and Al response personnel, were classified as high-
risk groups for human infections upon the detection of
highly pathogenic AI H5N1 in poultry. There are no
confirmed cases of Al infection in humans.

(® What are implications?

In light of the increasing occurrences of Al in birds and
mammals, the potential for AI virus variants, and the
escalating risk of human infections compared to the last
2021-2022 season, it is crucial to continuously strength-
en the preparedness and response system for Al infec-
tion in humans.

expectoration, headache, and muscle pain; in addition, severe
respiratory symptoms, including pneumonia and acute respi-
ratory failure may also occur. Al can be transmitted by contact
with Al virus-infected birds, their feces, contaminated surfaces,
or, rarely, inhaling contaminated dust. The incubation period
of AT human infection is known to be up to 10 days and the
treatment involves administering antiviral drugs, such as osel-
tamivir, within 48 hours of symptom onset. Currently, there
is no commercially available preventive vaccine; however,
high-risk groups are recommended to receive seasonal influ-
enza vaccines in advance to prevent Al and seasonal influenza
coinfection.

In the Republic of Korea (ROK), Al infection in humans

668

was designated as a National Notifiable Infectious Disease
in 20006, initiating comprehensive surveillance. In 2013, the
name of the disease was changed to Animal influenza infection
in humans. It is managed as a Category I infectious disease in
the ROK, and to date, no Al infections in humans have been
reported. In foreign countries, however, sporadic cases of hu-
man infection have been reported, and limited instances of
human-to-human transmission have been reported in some
subtypes such as HSN1, H7N7, and H7NO. In particular, as of
December 21, 2023, the H5N1 subtype has been reported in
882 cases of human infection across 23 countries from 2003
to 2023, with 461 fatalities, a fatality rate of 52.3% [3].

Since the first detection of highly pathogenic Al virus,
H5NT1 subtype, in the ROK in 2003, it has been introduced
into poultry farms every winter through migratory birds and
wildfowl. In this report, the results of the response of the Korea
Disease Control and Prevention Agency (KDCA) to prevent an
outbreak of human infection with Al virus in the ROK during
the 2022-2023 season are summarized to lay the groundwork
for establishing more effective preparedness and response poli-

cies in the future.

Methods

1. Preparedness for the Al Epidemic Season

The KDCA established the “Central Al Infection in hu-
mans Task Force” from October 1, 2022, in preparation for the
arrival of winter migratory birds. Through the Category I in-
fectious disease 24-hour monitoring system of the Emergency
Operations Center, the response system was reviewed to ensure
that if a suspected case occurs, it is immediately reported, iso-

lated, and tested (Figure 1). AI Infection in humans task forces
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Surveillance of asymptomatic
exposure cases

Responses to symptomatic cases
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institution center center health and environment)
I I I Y Y Y
KDCA (Division of Emerging KDCA EOC L . . . L . X
Infectious Disease Response), (24-hour KDCA (Division of Emerging Infectious Disease Response, Division of Emerging Virus
Regional Center for Disease ti and Vector Research), Regional Center for Disease Control and Prevention
Control and Prevention operation)

Figure 1. Surveillance and response system of avian influenza infection in humans in the Republic of Korea

KDCA=Korea Disease Control and Prevention Agency; EOC=Emergency Operations Center.

were established at the local government level, and the emer-
gency contact network of health and livestock departments was
updated.

Central epidemiological investigators and local govern-
ment Al responders had 23 sessions of educational programs
on effective measures for the prevention of human infections.
Guidance documents in Korean and 13 other languages that
can be utilized on-site for promoting and informing about pre-
ventive measures against human infections were distributed.
A total of 33,000 high-risk individuals, including AI response
personnel at risk of being exposed during disease control activ-
ities, workers engaged in culling birds, and farm workers, were
vaccinated (vaccination rate reached 99.1%), and KDCA pro-
vided support to ensure that each local government could pro-
cure sufficient antiviral drugs and personal protective equip-
ment (PPE). Inspections of diagnostic and analytical systems
were conducted for antibody testing of farm workers affected
by AT outbreaks. Additionally, surveillance was strengthened at
quarantine stations for symptomatic individuals entering from
the nine provinces of China which are designated as quaran-

tine inspection required area.

www.phwr.org Vol 17, No 16, 2024

2. Inter—departmental Response Based on One

Health

The KDCA established a close information-sharing system
with relevant agencies, including the Ministry of Agriculture,
Food and Rural Affairs (MAFRA) and the Animal and Plant
Quarantine Agency (APQA), before the start of the 2022~
2023 season (from October 11, 2022, to June 21, 2023,
based on the operation of the task forces). Information from
the National Institute of Environmental Research concern-
ing Al outbreaks in wild birds was integrated into the KDCA’s
Integrated Disease Surveillance System to enable data shar-
ing. KDCA participated in the “AI Central Disaster Response
Headquarters” and the “Livestock Disease Prevention Situation
Inspection Meeting” hosted by the MAFRA, depending on the
status of the Al epidemic.

The KDCA and the MAFRA hold the “Zoonosis Response
Committee” semi-annually to strengthen the One Health co-
operation system with the MAFRA, the Ministry of Food and
Drug Safety, the APQA, and the National Wildlife Disease
Control Institute. In addition, the Division of Zoonotic and
Vector Borne Disease Control of the KDCA operates an inter-

departmental One Health leadership education program and
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joint risk assessment simulation training to enhance the capa-

bilities of each institution.

3. Revision of Guidelines Related to Antiviral
Medication Administration
In April 2023, the KDCA revised the “Guidelines for
Responding to Category I Infectious Diseases, Animal
Influenza Infection in Humans,” discontinuing prophylac-

tic antiviral medication for asymptomatic workers engaged

Poultry | 75 cases
HPAI
Wild bird | 174 cases|

LPAI 349 cases|

2\
D (35 )
Gangwon >/

Gyeongbuk ol

Figure 2. Avian influenza cases reported in the Republic of

Korea (2022-2023)
HPAI=highly pathogenic avian influenza; LPAI=low pathogenic

avian influenza.

in the culling of birds and recommending antiviral medi-
cation only for symptomatic individuals. The latest guide-
lines from international organizations, including the World
Health Organization and the Centers for Disease Control and
Prevention of the United States were reviewed to revise the re-
sponse guidelines. Additionally, written consultations were
conducted with three experts in December 2022. The guide-
lines were revised because there was not a high level of recom-
mendation for universal antiviral medication for asymptomatic

individuals exposed to the Al virus.

Results

In the 2022-2023 season, a total of 75 cases of highly
pathogenic AI of the HSN1 subtype were confirmed in poul-
try in the ROK (across 11 provinces and 39 districts), and 174
cases were confirmed in wild birds (across 16 provinces and
50 districts) (Figure 2). As a result, including preemptive cull-
ing, 6,609,000 poultry were culled on 153 farms.

With the outbreak of Al in poultry and wild birds, a total
of 6,373 people were classified as at high risk of Al human in-
fection (Figure 3). Among them, culling-related personnel ac-

counted for the highest proportion (4,886 individuals; 76.7%),

25 1 = Poultry r 800
B Wild bird - 700
20 A1 — High-risk groups | go0 T
2 S
§ 15 - 500 %
E 10 A [ 49 L;_‘
e F300 g
5 L 200 B
- 100
0- 1T .III 1 T LI} T 0
1234/12345(1234|/1234(1234/12345(1234/12345|123
Oct. Mar. Apr. May Jun.

Last exposure (wk)

Figure 3. Weekly cases of highly pathogenic avian influenza and high-risk groups in the Republic of Korea (2022-2023)

HPAI=highly pathogenic avian influenza.
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Others
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Al response personnel -
390 (6.1%)

Farm worker

gog%%n 694 (10.9%)
2 Foreigner
(42.3%) 3,677
(57.7%) Culling participant

4,886 (76.7%)

Figure 4. Distribution of high-risk groups of avian influenza
infection in humans by nationality and occupation in the
Republic of Korea, 2022-2023

Al=avian influenza.

followed by farm workers (694; 10.9%), Al response personnel
(3905 6.1%), and others (including wild bird sample collectors)
(403; 6.3%). Among the high-risk group, foreigners accounted
for the majority, with 3,677 individuals (57.7%) (Figure 4),
among whom Thai individuals were the most numerous, total-
ing 2,096. During the active surveillance period targeting high-
risk groups, six individuals were classified as suspected cases or
patients under investigation of Al infection in humans due to
the appearance of symptoms. However, they all tested negative
for genetic detection tests for Al other influenza viruses, sev-
en types of respiratory viruses, and coronavirus disease 2019
(COVID-19). In addition, blood samples were collected from
three asymptomatic farm workers and tested for antibodies, all
of which were negative.

The main preventive measures for the high-risk group of
Al infection in humans at culling sites include prior vaccina-
tion against seasonal influenza, education on preventive mea-
sures, including PPE, and active surveillance for ten days dur-
ing the incubation period (contact on the 5th and 10th days
after the final exposure via phone call). The Central Al Human
Infection Task Force (regional disease response centers and
others) actively supported the infection prevention mea-

sures implemented by local governments, and were promptly

www.phwr.org Vol 17, No 16, 2024

dispatched to the initial culling sites to assess and coordinate
the Al response (10 dispatches to 9 provinces).

As a part of the inter-departmental response, in May 2023,
the KDCA participated in the “Zoonosis Response Committee”
to share the outcomes of the 2022-2023 AI Human Infection
Response Task Force operations with relevant agencies. In
2022, the inter-departmental One Health leadership education
program was conducted twice for managers and four times for
staff. In May 2023, relevant ministries and local governments
operated joint risk assessment simulation training. The analy-
sis of the major genetic characteristics of the domestic Al virus,
based on the genetic information obtained from the APQA in
October 2022, did not reveal any specific mutations related to
receptors associated with human infection, pathogenicity, or

antiviral resistance.

Conclusions

Following the previous season, the 2022-2023 season was
characterized by highly pathogenic Al of the H5N1 subtype.
The occurrences of Al and the size of the high-risk group for
human infections increased (poultry increased from 47 cases
to 75 cases, wild birds increased from 66 cases to 174 cases,
high-risk individuals increased from 4,062 people to 6,373
people) [4]. The KDCA has operated a central Al Human
Infection task force to prepare for and respond to the increas-
ing risk of human infection and strengthened the One Health-
based inter-departmental response system. Additionally, efforts
were made to strengthen the capacity of personnel within lo-
cal government Al teams through education and training, on-
site support, guidance on preventing human infections, pre-

vaccination with seasonal influenza vaccines, and checks on
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availability of antiviral drugs and PPE.

Al infections in humans are emerging as strong candidates
for the next pandemic following the COVID-19 [2,5]. While
reports of cases of human infection have been limited, mainly
in high-risk groups exposed to Al-infected birds, there are in-
creasing numbers of reports worldwide that Al viruses have
caused mass mortality in mammals [2]. Furthermore, muta-
tions in zoonotic viruses can easily spillover from animals to
humans and increase their transmissibility from person-to-
person, leading to new pandemics [5].

The KDCA will continue to strengthen both the central
and local response systems for Al infection in humans in prep-
aration for domestic outbreaks and maintain the One Health-
based inter-departmental collaborative system. In addition, the
response guidelines will be supplemented by reflecting the lat-
est knowledge and research results, including cases of human
infection reported through the asymptomatic Al infection in

humans surveillance program in the UK in June 2023 [6].
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QuickStats

Trends in the Intake of Sodium, 2013—2022

Sodium intake among Korean population has been decreasing over the past 10 years and in 2022, it was 3,030 mg in pop-

ulation aged =1 year. Men were seen to consume more sodium than women (Figure 1). Sodium intake was higher in adults in

their 30s and 40s compared to that in other age groups (Figure 2).
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Figure 1. Trends in the intake of sodium, 2013-2022

*Sodium intake in Figure 1 was calculated using age- and sex-specific structures of the estimated population in the 2005 Korea Census.
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Figure 2. Sodium intake by age groups, 2022

Source: Korea Health Statistics 2022, Korea National Health and Nutrition Examination Survey, https://knhanes.kcdc.go.kr/

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