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ABSTRACT

Objectives: As international travel rapidly rebounds, the risk of importing various infectious agents, such as malaria, dengue fever,
chikungunya, and multidrug-resistant organisms, is increasing. In this study, we introduced a Travel Medicine Clinic Network
as a strategy for the prevention and early detection of imported infectious diseases, compared it with international traveler-based
surveillance systems, and proposed future directions.

Methods: We reviewed global surveillance networks for international travelers, such as GeoSentinel and EuroTravNet, and described
the structure, data collection, and implementation of the Travel Medicine Clinic Network, which has been piloted since 2025 by the
Korea Disease Control and Prevention Agency and the Korean Society of Infectious Diseases.

Results: The network enabled the participating clinics to systematically collect standardized health information from returning
travelers, thereby complementing the current, notifiable disease-based surveillance system. Compared with global networks, it has
the potential to serve as a regional data collection hub in the Asia-Pacific region, where current global networks have limited coverage.
Conclusions: The network supplements existing surveillance by capturing health information from returning travelers that would
otherwise remain uncollected. For effective functioning as a novel surveillance platform, sustainable operations and institutional

integration are required.
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Introduction

In recent years, international travel has considerably ex-
panded, driven by multiple factors such as the proliferation of
air transport, rising income levels, increased use of low-cost
carriers, improved access to digital information, and easing

of entry restrictions [1-3]. However, the coronavirus disease

1420

2019 (COVID-19) pandemic abruptly disrupted this trend,
leading to a sharp but temporary decline in global travel. A
marked recovery began in 2023, and as of 2025, travel vol-
umes appear to have exceeded pre-pandemic levels [4]. the
Republic of Korea (ROK) has followed a similar trajectory;
while approximately 28 million people traveled abroad in

2019, the number dropped drastically during the pandemic
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Key messages
(D What is known previously?

International travelers can introduce disease-causing
agents such as malaria, dengue, chikungunya, and
multidrug-resistant organisms. To monitor these risks,
global surveillance networks, such as GeoSentinel and
EuroTravNet, have primarily operated in North America
and Europe.

(@ What new information is presented?

Traveler-based surveillance systems have been geo-
graphically concentrated, leaving the Asia-Pacific region
underrepresented in the global data. The pilot Travel
Medicine Clinic Network of the Republic of Korea (ROK)
collects standardized health data from returning travel-
ers, thereby potentially contributing to filling this region-

al gap.

(® What are implications?

This network enhances early detection of imported infec-
tions and provides a practical link between surveillance
data and public health policies. If supported by institu-
tionalization and international collaboration, the ROK
could play a more prominent role in regional health pre-
paredness and responses.

but has been steadily recovering since 2023 [5].

The resurgence of international travel has heightened
the risk of exposure to infectious diseases, ranging from ma-
laria, dengue fever, typhoid fever, hepatitis A, and measles to
emerging infectious diseases with pandemic potential. A par-
ticular concern is independent travelers, who typically exhibit
low adherence to pre-travel preventive measures—such as
health consultations, vaccinations, and prophylactic medica-
tions—and are more often exposed to environments with sub-
optimal hygiene (e.g., public transportation, street food, and

budget accommodations) [6]. Moreover, international travel

www.phwr.org Vol 18, No 38, 2025

is associated with the global spread of antibiotic resistance.
Evidence suggests that travelers who acquire intestinal patho-
genic bacteria or resistance genes abroad may serve as vec-
tors for nosocomial transmission upon returning and visiting
medical facilities [7]. These dynamics underscore the need for
effective infectious disease prevention strategies tailored to in-
ternational travelers and the urgent establishment of integrated
surveillance systems for pre- and post-travel preventive mea-
sures and the early detection of imported infections.

However, domestic surveillance of imported infectious
diseases in ROK currently relies primarily on a passive report-
ing model focused on legally notifiable diseases. This system,
which mandates case reporting by medical and public health
institutions after diagnosis, faces key limitations such as under-
reporting, significant delays, and susceptibility to overlooking
mild or atypical cases. Particularly during the early stages of
importation, when case numbers are low, such reporting delays
can critically hinder timely and effective responses.

To address these limitations, the Korea Disease Control
and Prevention Agency (KDCA) and the Korean Society
of Infectious Diseases launched the Travel Medicine Clinic
Network in 2025. This system prospectively collects health
information from international travelers who seek medical
care after returning from abroad. Although this network cur-
rently operates at the level of sentinel surveillance, it provides a
foundation for assessing health threats that are not adequately
reflected in notifiable disease data. The network collects struc-
tured information on variables such as adherence to preven-
tive measures, destinations visited, and patterns of symptom
onset. Notably, securing such data creates opportunities for
advancing toward syndromic surveillance, integrating with

public health event-based surveillance (EBS), and ultimately
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contributing to international traveler surveillance networks.
This review and perspective introduces the structure and op-
erational features of global surveillance systems and the Travel
Medicine Clinic Network and examines their anticipated roles

and outlines future directions for development.

Imported Infectious Diseases and Public
Health Threats

According to the KDCA, 6006 cases of imported infectious
diseases were confirmed in ROK in 2024. The predominant
diseases were dengue fever (196 cases), malaria (54 cases),
hepatitis A (23 cases), typhoid fever (10 cases), and paraty-
phoid fever (three cases). Most of these infections originated
from countries in Southeast Asia, South Asia, and Africa, with
Vietnam, Indonesia, the Philippines, Thailand, India, and
Malaysia being the most frequently identified sources [8].

Travelers visiting endemic areas for these diseases, par-
ticularly in tropical regions, face a heightened risk of exposure
to infectious agents such as those causing malaria, dengue fe-
ver, typhoid fever, and hepatitis A. For many of these diseases,
symptoms often appear after travelers return home, and a con-
siderable proportion of cases go unrecognized because indi-
viduals with mild initial symptoms do not seek medical care [9].
Indeed, many imported infectious disease cases in ROK are
subject to delays or omissions in reporting, primarily because
of two main factors: patients’ failure to associate their symp-
toms with recent travel and clinicians’ low index of suspicion.
Consequently, the notifiable disease-based reporting system
has limitations in detecting cases with mild symptoms or de-
layed diagnoses during the early stages of disease, underscoring

the need for a more proactive and dynamic surveillance model

1422

[10].

The importation of antibiotic-resistant bacteria further
compounds long-term public health risks. One study report-
ed that 76.5% of Spanish travelers returning from Peru or
Ethiopia acquired new antibiotic-resistant intestinal bacteria,
most notably extended-spectrum beta-lactamase-producing
Escherichia coli. These strains carried considerable resistance
genes such as TEM, CTX-M, and SHV, and in some indi-
viduals, colonization persisted in the gut for over 3 months
[7]. Such imported resistant bacteria warrant close monitor-
ing as they increase the burden of infection control in do-
mestic healthcare settings and facilitate inter-institutional
transmission.

Recent experiences with COVID-19 and mpox dem-
onstrate how international travel serves as a conduit for the
domestic introduction and subsequent community spread
of emerging infectious diseases. Genetic and epidemiologi-
cal analyses confirmed that major COVID-19 variants (e.g.,
Alpha, Delta, and Omicron)—initially reported in the United
Kingdom, India, and South Africa—were introduced into
ROK through travel-related cases [11,12]. These variants sub-
sequently spread locally, amplifying both the scale and scope
of the outbreak. Mpox followed a similar trajectory; most cases
reported in ROK since 2022 were linked to travel in Europe
or North America or to contact with incoming travelers from
these regions [13]. The first confirmed case involved a Korean
national returning from Germany, with subsequent cases also
typically classified as international travel related. However, be-
ginning in 2023, infections without international travel links
were identified, indicating a transition from importation to

sustained community transmission [14].
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International Examples: Surveillance
Networks for International Travelers

To facilitate the early detection and prevention of cross-
border infectious disease transmission, many countries operate
surveillance networks that collect and share health informa-
tion on international travelers. By enabling rapid information
exchange and coordinated international action, these networks
complement and strengthen national infectious disease re-
sponse systems.

The most prominent example is the GeoSentinel net-
work, established in 1995 through collaboration between
the U.S. Centers for Disease Control and Prevention and the
International Society of Travel Medicine; the network con-
sists of specialized travel medicine clinics (GeoSentinel sites) in
more than 60 major cities worldwide [6,15,16]. GeoSentinel
utilizes a digital system to collect standardized clinical and epi-
demiological data from travelers seeking medical care post-
travel, including information on destinations visited, purpose
of travel, timing of symptom onset, clinical presentation, and
final diagnosis. Aggregated data are then analyzed to detect
unusual signals of infectious disease outbreaks. For instance,
GeoSentinel enables the rapid dissemination of international
alerts regarding increasing dengue fever cases in Southeast Asia
or localized epidemics of typhoid fever. Furthermore, by cap-
turing data on syndromes rather than only notifiable diseases,
the network provides an early warning system capable of iden-
tifying atypical or emerging infections. Information generated
by GeoSentinel is routinely shared with international health
authorities such as the World Health Organization (WHO)
and the European Centre for Disease Prevention and Control

(ECDC) [17]. The network has also contributed to global
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preparedness by reporting early traveler-associated cases of
Zika virus infection, Middle East Respiratory Syndrome, and
chikungunya fever [18].

EuroTravNet, the European partner network of GeoSentinel,
was established with support from the ECDC. It plays a key
role in early case detection among travelers by facilitating re-
al-time data sharing among major travel medicine clinics in
Europe [19]. During the COVID-19 pandemic, this network
tracked shifts in infection risks for travelers based on con-
sultation trends, and its data directly informed ECDC policy
reports.

TropNet, in contrast, is an academically oriented network
and operates more autonomously. Its primary objectives are
to share clinical expertise, exchange epidemiological informa-
tion, and foster collaborative research rather than surveillance.
TropNet complements GeoSentinel and EuroTravNet by fo-
cusing on clinical response to rare infections, developing diag-
nostic criteria, and supporting scholarly exchange among in-
fectious disease specialists [20].

CanTravNet is a national-level surveillance system oper-
ated with financial support from the Public Health Agency of
Canada and represents an adaptation of the GeoSentinel mod-
el. Through data collected from nine designated travel medi-
cine clinics across major Canadian cities, this network continu-
ously monitors infectious disease importation patterns among
international travelers [21]. The data collected by this network
provide evidence to guide public health policy, including re-
gional risk assessments, vaccination recommendations, and the
classification of high-risk travel destinations.

Although these international traveler surveillance networks
have been instrumental in outbreak detection, early warn-

ings, and trend analysis, they face structural limitations. In
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particular, networks such as GeoSentinel and EuroTravNet are
primarily led by institutions from North America and Europe,
with relatively limited participation from institutions in Asia
and low- and middle-income countries [16,22,23]. This geo-
graphic imbalance constitutes a notable vulnerability as it risks
underrepresenting disease trends and outbreak characteristics
in regions with high infectious disease burdens. Nonetheless,
these international traveler surveillance networks remain a crit-
ical resource for generating timely alerts and enhancing global

preparedness for infectious diseases.

National Travel Medicine Clinic Network
(ROK)

Beginning in 2025, the KDCA and the Travel Medicine

National Medical Center
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Figure 1. Travel Medicine Clinic Network
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Committee of the Korean Society of Infectious Diseases
launched a pilot operation of the Travel Medicine Clinic
Network. This multicenter information collection and sur-
veillance system involves 12 domestic travel medicine clinics,
including university hospitals and regional medical centers
(Figure 1). Data are collected using a standardized case report
form for both outpatients and inpatients who visit a hospital
after international travel and are suspected of having an infec-
tious disease or presenting with related symptoms. The pri-
mary data items collected include demographic characteristics
(age, sex), travel details (countries/regions visited, duration,
and purpose), clinical information (date of symptom onset,
major symptoms, and diagnosis), and data on preventive mea-
sures (vaccinations, prophylactic medications). Additionally,
information on non-communicable conditions such as mental
health issues, trauma, and accidents is collected (Table 1). The
collection of more detailed laboratory results and final diagno-
ses is planned for future expansion.

The primary significance of the network lies in its status as
the first voluntary and official multicenter collaborative travel
medicine clinic network in ROK. Moreover, the network has
practical value in prospectively accumulating post-travel health
information, which has previously not been systematically
gathered. Until now, little has been known about the symp-
toms for which ROK’s international travelers seek medical care
after returning, the diseases diagnosed, or the extent to which
preventive measures were implemented. Although the current
data items are basic, the network enables multifaceted analysis
of travelers’ overall health by capturing information previously
overlooked by existing surveillance systems such as mental and
psychological issues, accidents, and trauma incurred during

travel. In addition to health outcomes, the network monitors

www.phwr.org Vol 18, No 38, 2025


http://www.phwr.org

I Public Health Weekly Re.:uu’\

Table 1. Health information collection form

1. General information

1-1. Sex: [OMale [JFemale

1-2. Nationality: [JKorean [JNon-Korean
1-3. Age (yr):

1-4. Date of first visit (YYYY/MM/DD): / /

2. Recent travel history (within the past 3 months; list most recent trip first)
2-1. Country: , Date of arrival/departure (YYYY/MM/DD): / (main region(s) visited: )
2-2. Country: , Date of arrival/departure (YYYY/MM/DD): / (main region(s) visited: )
2-3. Country: , Date of arrival/departure (YYYY/MM/DD): / (main region(s) visited: )
2-4. Country: , Date of arrival/departure (YYYY/MM/DD): / (main region(s) visited: )
2-5. Country: , Date of arrival/departure (YYYY/MM/DD): / (main region(s) visited: )
2-6. Country: , Date of arrival/departure (YYYY/MM/DD): / (main region(s) visited: )

3. Pre—travel health information and vaccinations

3-1. Pre-travel health information obtained: (JYes ((OTravel clinic (JInternet [JRelatives/friends [ Travel agency) [ONo
COUnknown

3-2. Vaccinations/prophylaxis received: [JHepatitis A [JTetanus [1Yellow fever [JCholera [JTyphoid
[(OMalaria chemoprophylaxis [1None

4. Clinical information

4-1. Patient type: [JOutpatient [1Inpatient
4-2. Purpose of travel related to current symptoms: [JTourism [JBusiness trip [JShort-term employment [1Study abroad
OImmigration [1Medical treatment [IMissionary work (JVolunteer [1Military deployment [1Visiting friends/relatives
OUnknown

4-3. Main presenting symptoms (or reason for referral) [*Required]

4-3-1. Gastrointestinal: [JAbdominal pain/discomfort [JAcute diarrhea (JAnal pruritus [1Loss of appetite [(1Bloating
OBloody diarrhea [JChronic diarrhea [JConstipation [JJaundice [JWeight loss [1Other: 0O

4-3-2. Genitourinary: [1Discharge [1Dysuria [Frequency [(JFlank pain [JGenital lesion [JHematuria (1Other: ()

4-3-3. Musculoskeletal: [JArthralgia (JArthritis (JMyalgia [JLocalized pain [JOther: ()

4-3-4. Neurological: (0JConfusion [IDizziness [Focal neurological sign [JHeadache [1Syncope [1Neck stiffness [1Seizure
OOther: ()

4-3-5. Respiratory: [JCough [(JHemoptysis [JPleuritic chest pain [1Shortness of breath [JRhinorrhea/nasal congestion
OSore throat OWheezing [IOther: ()

4-3-6. Dermatologic: [JGeneralized rash [JLocalized rash [(JSkin lesion [JPruritus [1Skin/soft tissue infection [(JBite
OSting OOther: ()

4-3-7. Head/neck symptoms: [JEar [JEye [JNose [1Throat [JOral/teeth (JConjunctivitis (JOther: ()

4-3-8. Abnormal test results: [JEosinophilia [1Serologic test [JImaging [1Stool examination [1Other: ()

4-3-9. [Fever/[JSweating/[IChills

4-3-10. [JFatigue

4-3-11. Cardiovascular: (JChest pain [JChest discomfort [(JPalpitations [JOther: ()

4-3-12. OPsychiatric symptoms

4-3-13. OTrauma/injury

4-3-14. OOther: ()

4-4. Date of symptom onset (YYYY/MM/DD): / /

4-5. Final diagnosis (if confirmed):
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the actual implementation level of preventive measures, in-
cluding pre-travel vaccination, adherence to prophylactic med-
ication, and utilization of health consultations. This monitor-
ing enables the identification of travel destinations or traveler
groups with low adherence to preventive measures, thereby
providing an evidence base for the development of prevention-
focused policies and the design of targeted public health com-
munication strategies. Ultimately, this information supports
the evaluation of preventive policies, surveillance of infectious
diseases, and assessment of travel-related health risk factors.
These functions collectively provide the foundation for ex-
panding and institutionalizing the project.

From a typological perspective, this network most closely
corresponds to a form of sentinel surveillance as it is struc-
tured around participating medical institutions that register
suspected cases according to specific criteria. Additionally, it
serves a syndromic surveillance function by collecting data on
unusual cases at the pre-diagnosis stage based on major clinical
syndromes (e.g., fever, diarrhea, rash). Its structural design—
allowing case collection based solely on travel history and ab-

normal events (e.g., recurrent fever and rash among travelers

from a specific country)—also provides a complementary role
to the EBS systems of public health authorities [10]. Although
the network remains a passive surveillance system dependent
on voluntary patient visits and medical record reviews, its in-
herent strengths—such as case identification based on travel
history and symptoms, inclusion of non-clinical data (includ-
ing adherence to preventive measures), and standardized data
collection across institutions—enable it to supplement existing
systems. These features also position the network as a key com-
ponent in building a future multilayered surveillance frame-
work (Figure 2) [24,25]. Therefore, this network is expected to
mitigate potential public health threats and make a substantial

contribution to public health protection.

Future Directions and Potential for
International Cooperation

The Travel Medicine Clinic Network is important as the
tirst multicenter, collaborative information collection and
surveillance system established in ROK. However, being in

the early stages of operation, it faces several structural and

Tertiary care
hospitals

Travel Medicine

Detection possible:
sentinel surveillance, IBS

Detection impossible

Clinic Network or unknown:
Hospitals syndromic
Clinics Symptomatic surveillance, EBS
cases
Community Asymptomatic cases ~ \_______ ) )
Serological surveillance, research,
o outbreak investigation

Figure 2. Various surveillance systems and the Travel Medicine Clinic Network

Green arrows indicate the range of detection capacity. This conceptual diagram was adapted based on previously published models describing
IBS and EBS. IBS=indicator-based surveillance; EBS=event-based surveillance. Data from the book of World Health Organization (2014) and

article of Keller et al. (Emerg Infect Dis 2009;15:689-95) [24,25].
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operational limitations.

First, there are challenges in regional and demographic rep-
resentation. The current sentinel surveillance system, confined
to a limited number of medical institutions, may not adequate-
ly represent travelers from certain regions or socioeconomic
strata. However, this limitation is characteristic of the initial
phase of a pilot project and can be addressed in the future
through the gradual expansion of the number of participating
institutions and correction of regional imbalances. Second, as
a system centered on travelers who seek care at medical insti-
tutions, it may fail to capture individuals who are asymptom-
atic or mildly symptomatic. While this structural limitation is
shared with the existing notifiable disease surveillance frame-
work, the domestic network can partially compensate for it by
enhancing surveillance sensitivity through more structured
and standardized data collection. Third, because data collection
is centered on symptoms or syndromes rather than confirmed
diagnoses, the system might have high sensitivity but relatively
low specificity. This trade-off is an intrinsic characteristic of
early warning systems, but specificity can be improved in the
future by linking syndromic data with diagnostic information.
Fourth, although information on non-communicable health
issues such as mental health and trauma is being collected, its
interpretation and integration into policy remain underdevel-
oped. This is nonetheless an important advance as it extends
surveillance to new health domains not covered by existing sys-
tems. The scope of interpretation should be broadened through
interdisciplinary collaboration with relevant fields. Finally, the
sustainability of the network is constrained by its reliance on
voluntary participation. Challenges in maintaining data con-
sistency and quality—compounded by the absence of incen-

tives—pose risks to long-term sustainability. To mitigate these

www.phwr.org Vol 18, No 38, 2025

issues, medium- to long-term priorities include establishing a
cloud-based data entry and retrieval platform, implementing
standard operating procedures, and developing institutional
incentive mechanisms.

The network currently operates as an academic collabora-
tive under the framework of a private current subsidy project.
Moving forward, two policy directions can be considered. The
first direction is to maintain the network as an academic col-
laborative based on autonomy and flexibility, without direct
government oversight. This model would facilitate connec-
tions with international research and academic societies, offer-
ing high scalability. However, as the network requires the col-
lection of sensitive personal information, including travel and
preventive measure histories, strict adherence to research eth-
ics standards is essential. This requirement may consequently
limit the timeliness and comprehensiveness of the surveillance
system. Additionally, ensuring stable resources for sustained
operation would be challenging under this model.

The second direction is institutionalization and integra-
tion into the national infectious disease surveillance system.
In this approach, a government agency would formally over-
see the project under relevant legal and institutional authority,
thereby ensuring sustainability and public credibility through
stable budget allocations and authorized operational support.
Moreover, the collected data could be linked with official noti-
fiable disease surveillance systems and directly inform national
policy. However, institutionalization would potentially con-
strain operational autonomy and reduce flexibility. Unlike an
academic network, changes in data collection items, expansion
of participating institutions, and engagement in international
collaborative research would all require government approval.

This administrative rigidity could create structural limitations
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in responding swiftly to rapidly evolving outbreak patterns.
Furthermore, the priority of the surveillance system could shift
depending on policy objectives, potentially reducing academic
diversity.

The most realistic strategy is to adopt a separated phased
implementation model, in which the network initially operates
as an autonomous academic collaborative while progressively
incorporating institutional support from the government. In
practice, this approach would allow academic bodies to main-
tain leadership of the network, while the government provides
public funding, establishes a legal framework, and strengthens
policy linkages. As a result, the model would secure both aca-
demic flexibility and institutional stability. Similar to the opera-
tional structure of GeoSentinel, this approach is highly feasible
as it simultaneously advances the dual objectives of integra-
tion with the national infectious disease response system and
scalability for international collaborative research. Therefore,
it represents a practical strategy that ensures continuity with
global research collaborations while positioning the network as
a complementary surveillance system within the national infec-
tious disease response framework.

Currently, the Asia-Pacific region lacks an independent
and sustainable traveler health surveillance system. Existing in-
ternational networks, such as GeoSentinel and EuroTravNet,
face structural constraints in collecting data from this region.
ROK, however, is uniquely positioned to serve as a surveil-
lance hub in Asia, supported by its relatively advanced medical
infrastructure, nationwide electronic medical record systems,
strong academic foundation in infectious disease response,
and institutional capacity for policy integration with govern-
ment agencies. Building on these strengths, the domestic net-

work could address current surveillance gaps for international
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travelers in the Asia-Pacific while establishing ROK as a re-
gional surveillance hub. Furthermore, through the KDCA'’s
Official Development Assistance, ROK has the opportunity
to strengthen technical cooperation with low- and middle-
income Asian countries and to expand the system to enable
mutual, real-time information sharing through standardized
surveillance protocols. For example, regional surveillance ca-
pacity could be enhanced by harmonizing data collection and
analysis standards or by implementing joint training programs
in partnership with the Association of Southeast Asian Nations
Health Sector or the WHO Regional Office for the Western
Pacific. Such efforts would reinforce ROK’s leadership in glob-
al health security and establish the institutional foundation for
a robust infectious disease surveillance network in the Asia-

Pacific region.

Conclusion

With the rapid recovery of international travel, the risk of
importing various infectious agents—including endemic dis-
eases, antibiotic-resistant bacteria, and emerging pathogens—
has increased. Such infectious diseases pose public health
threats that extend beyond individual illness, creating broader
burdens for communities and healthcare systems. However,
the current surveillance system relies primarily on reporting
notifiable infectious diseases; consequently, information on
mild or atypical cases is not systematically captured, leaving
important gaps that require supplementation.

In this context, the Travel Medicine Clinic Network dem-
onstrates its potential as a new infrastructure to complement
existing surveillance by prospectively collecting standardized

health information from medical institutions treating returning

www.phwr.org Vol 18, No 38, 2025


http://www.phwr.org

I Public Health Weekly Re.:uu’\

travelers. Notably, by collecting structured data on factors that
are currently difficult to assess, such as adherence to pre-travel
preventive measures, major symptoms, and non-communica-
ble health concerns, the network offers opportunities to ana-
lyze health risk patterns, evaluate the effectiveness of preventive
policies, and establish linkages with international surveillance
systems. However, as the network currently functions only as
a sentinel surveillance initiative supported by a temporary sub-
sidy project, a long-term strategy is required to enhance its sen-
sitivity and representativeness. Priorities for development in-
clude expanding the number and regional distribution of par-
ticipating institutions, standardizing data collection methods,

and establishing a stable system of operational support.
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