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Surveillance Report

Korea 2024-2025 Influenza and Respiratory Virus Laboratory
Surveillance Report

SangHee Woo @, Nam-Joo Lee @, Jaehee Lee @, Jee Eun Rhee @, Eun-Jin Kim*

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

ABSTRACT

Objectives: This study characterizes the detection patterns of respiratory viruses and the virological characteristics of influenza
viruses in the Republic of Korea from week 36 of 2024 to week 35 of 2025, thereby contributing to evidence-based infection
control policies and strengthening public health responses.

Methods: Respiratory specimens were collected from patients with influenza-like illness at sentinel medical institutions and
tested at 18 regional Institutes of Health and Environment. Molecular assays were conducted to detect respiratory viruses,
and the distribution of etiologic agents was subsequently analyzed. The influenza viruses were further characterized through
genetic, antigenic, and antiviral-resistance analyses to assess their similarity to the vaccine strains and susceptibility to antiviral
agents.

Results: Among specimens collected during the 2024-2025 season, influenza virus was the most frequently detected
respiratory virus (15.2%), followed by rhinovirus (15.0%), severe acute respiratory syndrome coronavirus 2 (9.7%),
parainfluenza virus (6.2%), adenovirus (4.9%), human metapneumovirus (4.8%), human coronavirus (4.7%), respiratory
syncytial virus (3.6%), and human bocavirus (3.2%). The influenza virus subtypes included A(HIN1)pdm09 (39.6%),
influenza B virus (36.8%), and A(H3N2) (23.6%). Circulating influenza viruses were genetically and antigenically similar to
the 2024-2025 seasonal vaccine strains, and no antiviral-resistance mutations were detected.

Conclusions: The epidemiology of influenza and other respiratory viruses varies across seasons, underscoring the importance
of continuous surveillance to inform infection control policies and strengthen public health preparedness. Through the Korea
Respiratory Virus Integrated Surveillance System, our division will continue to monitor the circulation of respiratory viruses

and the characteristics of influenza viruses and disseminate these findings on an ongoing basis.

Key words: Influenza; Respiratory viruses; Korea Respiratory Virus Integrated Surveillance System

*Corresponding author: Eun-Jin Kim, Tel: +82-43-719-8140, E-mail: ekim@korea.kr

Introduction global public health concern, causing high morbidity and sub-
stantial healthcare burden. In particular, the influenza virus is

Acute respiratory infectious diseases constitute a major a leading cause of outpatient visits and hospitalizations, and
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Key messages
(D What is known previously?

During the early phase of the 2023-2024 influenza sea-
son, influenza A(HIN1)pdm09 predominated, followed
by influenza A(H3N2) and influenza B viruses.

(@ What new information is presented?

During the early phase of the 2024-2025 influenza sea-
son, influenza A(HIN1)pdm09 and A(H3N2) cocircu-
lated. As influenza A virus activity decreased, influenza
B virus activity increased, resulting in two distinct epi-
demic waves that persisted throughout the mid-season.

® What are implications?

With continually evolving patterns of respiratory virus
detection, sustained and enhanced pathogen surveillance
is essential to enable timely monitoring and effective
public health responses.

its epidemic scale and severity vary by season, underscoring
the importance of systematic and continuous surveillance [1].
The Division of Emerging Infectious Diseases at the Korea
Disease Control and Prevention Agency operates the Korea
Respiratory Virus Integrated Surveillance System (K-RISS) to
identify the etiological agents of circulating respiratory infec-
tious diseases and to contribute to the establishment of preven-
tion and control policies based on pathogen detection patterns.
K-RISS compiles results for seven respiratory viruses—includ-
ing influenza and coronavirus disease 2019 (COVID-19)—
from specimens collected at 200 medical institutions nation-
wide (including 106 sentinel outpatient clinics, 59 secondary
and tertiary hospitals, five specialized diagnostic institutions,
and 30 long-term care hospitals). These viruses include rhino-
virus, adenovirus, human bocavirus, human metapneumovi-

rus, parainfluenza virus, respiratory syncytial virus, and human

652

coronavirus. The system provides information on national
circulation patterns and generates evidence to support preven-
tion and control policies and public health responses. In par-
ticular, the influenza virus, as a representative seasonal respira-
tory pathogen, exhibits high genetic variability and antigenic
changes, necessitating continuous characterization. Therefore,
K-RISS evaluates similarity to vaccine strains through genetic
and antigenic analyses of influenza viruses and concurrently
monitors antiviral resistance mutations to support vaccine pol-
icy and clinical treatment strategies. However, detection pat-
terns of respiratory viruses, subtype distributions of influenza
virus, and their genetic and antigenic characteristics vary each
season, directly influencing epidemic scale and public health
response strategies. Therefore, a comprehensive analysis of re-
spiratory virus circulation and influenza virus characteristics
for a specific season is critical for evaluating the effectiveness of
the national surveillance system and guiding future response
strategies. This report presents the epidemiological patterns of
respiratory infectious diseases detected during the 2024-2025
season, along with the genetic, antigenic, and antiviral resis-
tance characteristics of influenza viruses. This study aims to
enhance the understanding of seasonal respiratory virus dy-
namics and contribute to the development of prevention and

control policies and strengthened public health responses.

Methods

1. Detection of Respiratory Viruses

During the 2024-2025 season, upper respiratory speci-
mens were collected from patients with respiratory dis-
ease symptoms at sentinel surveillance medical institutions.

The collected specimens were tested for influenza and eight
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respiratory viruses using real-time reverse transcription poly-
merase chain reaction at 18 regional Institutes of Health and
Environment nationwide. The results of these molecular assays
were aggregated by our division to analyze national pathogen
detection rates, and surveillance findings were disseminated
weekly through the Infectious Disease Sentinel Surveillance

Weekly Report.

2. Characterization of Influenza Viruses

RNA extracted from influenza-positive specimens was sub-
jected to next-generation sequencing to obtain full genetic se-
quences. Hemagglutinin (HA) phylogenetic analysis was per-
formed to assess similarity to vaccine strains, while neuramini-
dase (NA) and polymerase acidic (PA) gene analyses were con-
ducted to identify antiviral resistance—associated mutations.

For virus isolation, A(HIN1)pdmO9 and influenza B-posi-
tive specimens were inoculated into Madin-Darby canine kid-
ney (MDCK) cells, whereas A(H3N?2)-positive specimens were
inoculated into MDCK-SIAT1 cells. Isolated viruses were then
analyzed for phenotypic resistance to antiviral agents (oselta-
mivir, zanamivir, and peramivir) and for antigenic character-
istics using neutralization assays with vaccine strain antisera

(hemagglutination inhibition assay or focus reduction assay)

(2].

Results

1. Detection Status of Influenza Viruses

Among the specimens collected during the 2024-2025
season, the influenza virus was detected in 15.2% of cases.
Among influenza-positive specimens, subtype distribution
was as follows: A(HIN1)pdm09, 39.6%; influenza B (Victoria
lineage), 36.8%; and A(H3N2), 23.6% (Table 1). Influenza
A virus activity began to increase from week 48 of 2024 and
peaked in week 1 of 2025 at 62.9%, representing a ~20% in-
crease compared with the 2023-2024 season. During periods
when influenza A predominated, transmission was observed
mainly among school-aged children (7-12 years), as well as
among adults aged 250 years. A second epidemic wave was
observed in the spring, primarily among school-aged individu-
als (7-18 years), during which the influenza B virus was pre-
dominantly detected (Figure 1). During the 2024-2025 sea-
son, influenza virus detection by age group was highest among
individuals aged 13-18 years (27.3%), followed by those aged
7-12 (23.0%), 19-49 (18.2%), 50-64 (15.9%), =65 (10.1%),
and 0-6 years (5.6%) (Figure 2).

2. Detection Status of Respiratory Viruses

During the 2024-2025 season, influenza virus was the
most frequently detected (15.2%), followed by rhinovirus
(15.0%), severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) (9.7%), parainfluenza virus (6.2%), adenovirus

(4.9%), human metapneumovirus (4.8%), human coronavirus

Table 1. Detection rates of influenza viruses in the Republic of Korea

5 Number of Detection rate (%) Detection rate by subtype (%)
eason :

specimens Total A(HIN1)pdm09 A(H3N2) B(Victoria)
2024-2025 17,091 15.2 39.6 23.6 36.8

www.phwr.org Vol 19, No 15, 2026
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Figure 1. Weekly influenza virus detection in the Republic of Korea during the 2024-2025 season
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Figure 2. Respiratory virus detection in the Republic of Korea by age group during the 2024-2025 season
HAdV=human adenovirus; HBoV=human bocavirus; HRV=human rhinovirus; HPIV=human parainfluenza virus; HRSV=human respiratory
syncytial virus; HCoV=human coronavirus; HMPV=human metapneumovirus; SARS-CoV-2=severe acute respiratory syndrome coronavirus 2;

IFV=influenza virus.

Table 2. Detection rates of respiratory viruses in the Republic of Korea

Detection rate (%)

Season . SARS- Parainfluenza . Metapneumo—  Human Resplrat.ory .
Influenza Rhinovirus . Adenovirus ; . syncytial  Bocavirus
CoV-2 virus virus coronavirus 7 .o
2024-2025 15.2 15.0 9.7 6.2 49 4.8 4.7 3.6 3.2

SARS-CoV-2=severe acute respiratory syndrome coronavirus 2.

(4.7%), respiratory syncytial virus (3.6%), and human boca-
virus (3.2%) (Table 2). Rhinovirus showed a consistently high
detection rate of over 20% throughout the year, but decreased

to below 10% during periods when influenza A virus was
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prevalent. SARS-CoV-2 detection increased during the sum-
mer and peaked at 37.7% in week 35 of 2025 (Figure 3). By
age group, the influenza virus was most frequently detected

in all age groups except among children aged 0-6 years and

www.phwr.org Vol 19, No 15, 2026
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Figure 3. Weekly respiratory virus detection in the Republic of Korea during the 20242025 season

HAdV=human adenovirus; HBoV=human bocavirus; HRV=human rhinovirus; HPIV=human parainfluenza virus; HRSV=human respiratory
syncytial virus; HCoV=human coronavirus; HMPV=human metapneumovirus; SARS-CoV-2=severe acute respiratory syndrome coronavirus 2;

IFV=influenza virus.

Table 3. Genetic, antigenic, and antiviral-resistance characteristics of influenza viruses in the Republic of Korea during the
2024-2025 season

Clade of 2024-2025 season Korea influenza virus in the 2024-2025 season

Virus . -
vaccine strain Genotype Drug resistance  Antibody titer”
A(HIN1)pdm09 6B.1A.5a.2a.1 6B.1A.5a.2a (84.8%) Sensitive 160-640
6B.1A.5a.2a.1 (15.2%)
A(H3N2) 3C.2alb.2a.2a.3a.1 3C.2alb.2a.2a.3a.1(J) (100.0%) Sensitive 80-320
B(Victoria) V1A.3a.2 V1A.3a.2 (100.0%) Sensitive 80-320

“Neutralization capacity is effective when the titer is >40.

adults aged >65 years, in whom rhinovirus (23.4%) and SARS-
CoV-2 (15.3%) were most frequently detected, respectively
(Figure 2).

3. Characteristics of Influenza Viruses in

the Republic of Korea

Analysis of HA gene sequences of influenza viruses circu-
lating in the Republic of Korea (ROK) showed that A(HIN1)
pdm09 viruses belonged to two subclades: 6B.1A.5a.2a.1
(15.2%), which is similar to the vaccine strain, and

6B.1A.5a.2a (84.8%). All A(H3N?2) viruses were classified

www.phwr.org Vol 19, No 15, 2026

as 3C.2alb.2a.2a.3a.1 (100.0%), belonging to the J subclade
of the vaccine strain. Influenza B viruses were identified as
belonging to the Victoria lineage, specifically the V1A.3a.2
(100.0%) clade, which was identical to the vaccine strain. Upon
analysis of NA and PA gene sequences to determine the pres-
ence of antiviral resistance mutations, no mutations affecting
antiviral resistance were identified. During phenotypic analy-
ses, antiviral agents (oseltamivir, zanamivir, and peramivir)
were applied to viruses isolated from specimens, and no resis-
tant viruses were identified. Analysis of the neutralizing capac-

ity of antiserum (provided by the World Health Organization)
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obtained from vaccinated weasels against isolates in the ROK
confirmed that the vaccine antiserum was effective against do-
mestic isolates, with neutralizing titers of >40 for all subtypes
(A(HIN1)pdm09 160-640, A(H3N2) and B 80-320) (Table
3).

Discussion

This study analyzed the circulation patterns of respiratory
viruses and the characteristics of influenza viruses detected
in the ROK during the 2024-2025 season. Influenza virus
showed the highest detection rate (15.2%), followed by rhino-
virus (15.0%) and SARS-CoV-2 (9.7%). Two epidemic waves
of influenza were observed. In the first wave, influenza A virus-
es predominated, with A(HIN1)pdmQ9 driving the epidemic.
Detection rates increased gradually after week 48 of 2024 and
peaked at 62.9% in week 1 of 2025. In particular, during the
influenza A epidemic, detection rates increased among middle-
aged (=50 years) and older adults (=65 years), showing pat-
terns similar to those in school-aged individuals (7-18 years).
This detection rate was the highest since the COVID-19 pan-
demic and is presumed to reflect increased susceptibility due
to reduced immune protection [3]. Subsequently, a gradual
increase in influenza B virus activity led to a second epidemic
wave, peaking at 28.8% in week 17 of 2025. Influenza B vi-
rus circulation was primarily concentrated among school-
aged individuals (7-18 years), suggesting that group settings
such as schools and educational institutions play an important
role in the transmission of respiratory infections [4]. This pat-
tern differs from the 2023-2024 season, during which three
influenza subtypes circulated simultaneously. These find-

ings indicate that influenza epidemics should not be predicted
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solely based on past patterns; rather, close monitoring is neces-
sary to inform timely and appropriate prevention and control
policies, highlighting the importance of respiratory pathogen
surveillance.

Rhinovirus, although detected year-round, showed de-
creased detection during periods of influenza A virus circula-
tion. These surveillance results support experimental findings
that rhinovirus infection may stimulate antiviral defenses that
suppress influenza A virus infection, suggesting potential im-
plications for predicting transmission patterns and designing
prevention strategies [5]. SARS-CoV-2 exhibited a seasonal
pattern similar to the previous season, with increased circula-
tion beginning in summer and peaking in autumn.

Analysis of whole-genome sequences obtained from influ-
enza virus specimens to assess similarity to vaccine strains and
the presence of antiviral resistance mutations showed that in-
fluenza viruses circulating in the ROK had high similarity to
the 2024-2025 seasonal vaccine strains, and no antiviral re-
sistance mutations were identified. In addition, when antiviral
agents were applied to influenza isolates to assess phenotypic
resistance, no resistant viruses were identified. These findings
indicate that antiviral agents used for the treatment of influen-
za patients were effective. Furthermore, as antigenic titers were
>40 for all subtypes, vaccine strain antisera were confirmed to
exhibit effective neutralizing activity against circulating isolates,
suggesting that influenza vaccination during the 2024-2025
season may have effectively prevented viral infection.

Through surveillance of respiratory pathogens circulating
in the ROK, our division will continue to monitor community-
level patterns of respiratory infectious diseases and assess the
effectiveness of seasonal vaccine strains through influenza virus

characterization. By generating genetic and antigenic data to

www.phwr.org Vol 19, No 15, 2026
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inform vaccine strain selection for subsequent seasons, we will
continue to contribute to public health responses and the es-

tablishment of prevention and control policies.
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