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1. Introduction

A recent definition of One Health was established by the One Health
High Level Expert Panel (OHHLEP) following a consensus reached in its
role as an advisory body to the Quadripartite of the World Health Or-
ganization (WHO), the Food and Agriculture Organization of United
Nations (FAO), the World Organization for Animal Health (WOAH,
formerly known as Organisation Internationale des Epizooties - OIE),
and the United Nations Environment Programme (UNEP). This effort
responded to the proliferation of existing definitions, which varied
slightly according to differing scopes and objectives, including aspects
such as, for instance, access to nutritious food, climate action, and
contributions to sustainable development. Ultimately, meaningful
transformation to improve health outcomes can only be achieved
through sustained collaboration, cooperation, and diplomacy [1].

OHHLEP defined One Health as “an integrated, unifying approach
that aims to sustainably balance and optimize the health of humans,
animals, plants and ecosystems. It recognizes that the health of humans,
domestic and wild animals, plants and the wider environment (including
ecosystems) are closely linked and interdependent. The approach

mobilizes multiple sectors, disciplines and communities at varying levels
of society to work together to foster well-being and tackle threats to
health and ecosystems, while addressing the collective need for clean
water, energy and air, safe and nutritious food, taking action on climate
change, and contributing to sustainable development” [2].

The idea of interconnection and interdependency has been shaped
over the centuries and has gained momentum and traction as many
disciplines have substantiated earlier theories [3]. This concept has been
extensively examined from its origins through to its future implications.
The One Health approach adopts a broader, integrated, and unifying
framework aimed at sustainably balancing and optimizing the health of
humans, animals, and ecosystems [4].

The approach mobilizes multiple sectors, disciplines and commu-
nities at varying levels of the society [5]. Contemporary One Health
concepts represent a reconceptualization of health management,
developed in response to the exponentially accelerating environmental
changes of recent times, which have occurred in parallel with the
exponential growth of the global human population [6].

This article has been conceived after the holding of the First Global
Forum of WHO Collaborating Centres (CCs) and the parallel One Health
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Summit in the city of Lyon, France, an historical event to mark a mile-
stone in science for health and global health in general. This Forum
constitues a landmak in the history of One Health in its worldwide
implementation strategy and, therefore, a complete timeline enumera-
tion of key events having marked the evolution of this concept is pro-
vided here. The largest network of the WHO CCs is analyzed before the
cross-disciplinary complexity of One Health and a new chart flow is
contributed to summarize the growing number of sectors and disciplines
involved in this concept. Finally, the capacity of the WHO CCs network
for the baseline implementation of the global, regional, national and
local agendas of One Health is highlighted.

2. Landmarks in the history of One Health

The early discovery of infectious agents in human history laid the
foundation for what would later be conceptualized as One Health [7]. It
is evident that the principles and practices underlying the One Health
approach have been in place for centuries, well before the term itself was
proposed, as indigenous populations and other often underrecognized
groups have long applied core values and resources grounded in systems
thinking and an ecosystem-based approach to health [1].

One Health is a concept which took advantage of paradigm shifts
leading to the development of scientific concepts and launching public
movements. Modern One Health has evolved through a two-stage pro-
cess. The first stage emerged within research and academic domains,
where the concept was initially introduced and developed. The second
stage involves its adoption as a global movement, extending beyond a
purely scientific construct and becoming increasingly embedded in
broader societal and cultural contexts [1].

To evaluate the significance of a new landmark in the history of One
Health, it is necessary to outline the chronological evolution of its key
milestones and the progressive expansion of its scope through the inte-
gration of diverse sectors and disciplines. Accordingly, we have drawn
upon information compiled in several reviews addressing this historical
development (Table 1) [1,3-6,8-11], and have further updated it by
incorporating additional milestones that we have had the opportunity to
witness firsthand.

3. The cross-disciplinary complexity of One Health

One Health is an integrated and unifying approach that recognizes
the close interconnection and interdependence between the health of
humans, domestic and wild animals, plants, and the broader environ-
ment, including ecosystems [12].

A common misconception is that One Health is limited to the area
where humans, animals, plants, and the environment intersect, often
illustrated by overlapping circles in standard graphical representations.
However, this interpretation is misleading. One Health does not focus
solely on this narrow zone of overlap; rather, it is grounded in the
premise that humans, animals, plants, and the environment constitute a
single, interconnected system in which each component requires equal
attention to achieve optimal health outcomes for all [4].

An alternative visual representation is the so-called One Health
Umbrella, which conveys an overarching framework encompassing
multiple disciplines [8]. This model originated from the collaborative
efforts of the Swedish One Health initiative [13]. Within this perspec-
tive, current emphasis is placed on a transdisciplinary and collaborative
approach to complex health challenges, including both infectious and
non-communicable diseases, with the aim of identifying sustainable and
resilient solutions that are equitable, just, and respectful of environ-
mental limits [10].

By linking humans, animals, and the environment, the One Health
approach facilitates the comprehensive management of diseases across
the entire continuum, from prevention and detection to preparedness,
response, and long-term control, thereby contributing to global health
security. Over time, this approach has increased in complexity, coming
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Table 1

Chronology, people and events significantly contributing to the history and
evolution of One Health, from the antiquity to nowadays. Abbreviations (in
order of appearance): CDC = Centers for Disease Control and Prevention, USA;
DHS = U.S. Department of Homeland Security; WCS = Wildlife Conservation
Society; EMOP = European Multicolloquium of Parasitology; WHO = World
Health Organization; WHO CCs = Collaborating Centres of the World Health
Organization; FAO = Food and Agriculture Organization of United Nations;
WOAH = World Organization for Animal Health (formerly known as OIE =
Organisation Internationale des Epizooties); UNICEF = United Nations Chil-
dren's Fund; UNSIC = United Nations System Influenza Coordination; IAEA =
International Atomic Energy Agency; IFTM = International Federation for
Tropical Medicine; UNEP = the United Nations Environment Programme; IUCN
= International Union for the Conservation of Nature; OHCU = U.S. One Health
Coordination Unit; DOI = U.S. Department of the Interior; USDA = U.S.
Department of Agriculture; ECTMIH = European Congress on Tropical Medicine
and International Health.

Timeline Landmarks Key issues

460-370 The Greek physician
BCE Hippocrates is considered the
“Father of Medicine” and
ancient founder of the modern

Classical foundation

One Health interconnected
approach concept, when
emphasizing that human health
is inextricably linked to the
environment and surroundings
in his treatise “On Airs, Waters
and Places”, hence urging
physicians to examine
environmental factors to
understand population health
384-322 The Greek philosopher
BCE Aristoteles introduced the
concept of comparative
medicine through his study of
common characteristics among
different species, including
people and other mammals
The Italian physician Giovanni
Maria Lancisi wrote of the
important role the environment
plays in the spread of diseases to
humans and animals

Introduced the concept of
comparative medicine

1654-1720 Highlighted the role of the

environment

1712-1779

The French Claude Bourgelat
founded the first veterinary
faculty in Lyon, France, and
established formal education in
animal health and in its
interactions with human health
in Europe

1796 The British physician Edward
Jenner developed the first
vaccine, when recognizing
cross-species immunity, by
observing that dairy farmers
and milkmaids who contracted
cowpox (an animal disease)
were immune to smallpox (a
human disease)

The German pathologist
Rudolph Virchow recognized
the link between human and
animal health, when noting that
“between animal and human
medicine there is no dividing
line”

The Canadian physician William
Osler, father of Veterinary
Pathology, established the
linkages between human and
veterinary medicine

1947 The American James Steele
established the Veterinary
Public Health Division which
later became the CDC in the USA

1821-1902

1849-1919

Importance of education on
human-animal health
interactions

Enlightenment of the One Health
approach

Scientific foundation

Linked human and veterinary
medicine

Established the base for the CDC

(continued on next page)
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Table 1 (continued)

Table 1 (continued)
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Timeline Landmarks Key issues Timeline Landmarks Key issues
1964 The North American Calvin Formal Concept of One Health agencies to face emerging
Schwabe coined the term “One when coining the term “One infectious outbreak threats
Medicine” and called for a Medicine” In a meeting hosted by the Recommended key One Health
unified approach against Public Health Agency of actions to be undertaken by
zoonoses by using both Human Canada, recommendations for countries
and Veterinary Medicine, actions that countries could take
framing human, animal, and to advance the concepts of One
environmental health as one Health were proposed
integrated system A One Health office was Recognition of the importance of
2002 While the Homeland Security The “One Health” term appeared established at the CDC the One Health approach at CDC
Act of 2002 established the DHS  in the founding 2003-2004 2010 The European Union reaffirmed  Identified concrete actions to
and emphasized agricultural documents its commitment to operate move the concept of One Health
security, bioterrorism, and under a One Health umbrela; from vision to implementation
zoonotic diseases, the specific the United Nations and the
term “One Health” emerged in World Bank recommended
its founding documents around adoption of One Health
2003-2004 approaches; the CDC, in
2004 WCS organized a symposium Modern concept and official collaboration with WHO, FAO
which set twelve priorities to governmental and and WOAH, hosted a meeting in
combat health threats to human  Intergovernmental adoption of which experts identified
and animal health, later known the term concrete actions to move the
as the 12 Manhattan Principles concept of One Health forward
which formed the basis of the The 2010 International Adopted the so-called Hanoi
One Health-One World concept, Ministerial Conference on Avian  declaration to address threats at
and together with the WHO's and Pandemic Influenza in the humans-animals-ecosystems
One Health Conference allowed Hanoi, Vietnam, while interface
for the crystalization of the term analyzing the HIN1 pandemic
“One Health” and highly pathogenic H5SN1
The International Symposium Focused on bioterrorism agents, avian influenza, highlighted the
on Bioterrorism, Major including zoonotic agents, and need to focus on the links
Epidemic Threats and their potential difusion through between human and animal
Biosecurity, organized by Aileen  the environment health
M. Marty, USA, and Santiago WHO, FAO and WOAH joined Recognized that managing and
Mas-Coma, Spain, within EMOP together to publish the responding to emerging
IX, in Valencia, Spain, “Tripartite Concept Note” which  infectious diseases is complex
highlighted One Health proposes a long-term strategic and requires multisectoral
challenges caused by infectious direction for international cooperation
diseases due to the use of collaboration aimed at sharing
biological pathogens as responsibilities and
weapons or bioterrorism agents coordinating global activities to
and their potential difusion address health risks that arise
through the environment when humans, animals, and the
underlying emerging endemic ecosystem interface
threats. 2011 The WHO, FAO and WOAH Builded political will for the One
2007 The One Health approach was One Health approach Tripartite organized a high level ~ Health movement
recommended for pandemic recommended for pandemic technical meeting to address
preparedness in the large preparedness health risks at the human-
meeting for the International animal-ecosystem interface
Ministerial Conference on Avian The First International One Included economics, social
and Pandemic Influenza in New Health Congress held in behavior, and food security and
Delhi Melbourne, Australia, safety
2008 WHO, FAO, and WOAH, Developed a strategic framework highlighted the need to include
together with UNICEF, UNSIC, for reducing risks of infectious other disciplines within the One
and the World Bank, developed diseases at the human- Health approach.
a Joint Strategic Framework in animal-ecosystems interface 2012 The first One Health Summit Pinpointed ways to improve
response to the evolving risk of held in Davos, Switzerland, public health through multi-
emerging and re-emerging approved the “Davos One sectoral and multi-stakeholder
Infectious diseases, stated in Health Action Plan™ cooperation
their together document 2019 The open-access scientific The journal “One Health”
entitled “Contributing to One journal “One Health” published ~ became the oficial diffusion
World, One Health™” by Elsevier became the oficial organ of IFTM
2009 The Joint FAO/IAEA Included specific sessions on diffusion organ of IFTM in the
Programme on Nuclear “Transboundary, Emerging and IFTM Board and Elsevier
Techniques in Food and Zoonotic Diseases” and”One meeting under the IFTM
Agriculture organized the Health”, highlighting the President Santiago Mas-Coma,
International Symposium on importance of emerging and re- Spain, and with the IFTM Vice-
Sustainable Improvement of emerging zoonotic diseases, their President Malcolm K. Jones,
Animal Production and Health recognition, monitoring and Australia, to undertake the role
at IAEA, Vienna, Austria, control of Editor-in-Chief and the IFTM
including an off-scheduled Board member Aileen M. Marty,
plenary session chaired by USA, as Co-Editor, at the
Santiago Mas-Coma to analyze occasion of ECTMIH XI in
the needed quick reaction and Liverpool, UK
coordination between 2022 The Tripartite Alliance (WHO, Recognized the critical role of

international organizations and

FAO, WOAH) officially
expanded to a Quadripartite

environmental factors in the
emergence and spread of diseases

(continued on next page)
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Table 1 (continued)

Timeline

Landmarks

Key issues

2023

2024

2025

2026

Alliance with the inclusion of
UNEP, by signing of a
Memorandum of Understanding
(MoU) to strengthen One Health
collaboration, launching the
One Health Joint Plan of Action
(2022-2026) to guide global
and national actions, tackling
complex health challenges using
an integrated, comprehensive
approach, and fostering
sustainable development

The Conference with WCS and
IUCN in Durban, South Africa,
recognized the need to move
towards a One Health
perspective for the well-being of
people, livestock, wildlife and
the environment under the One
Health Umbrella

The World Health Summit held
in Berlin, Germany, brought
together Quadripartite leaders
and emphasized the
environmental pillar towards
action, creating important
collaborative decisions for the
future of One Health, bridging
as an integrated health to fortify
sustainable actions through on-
going scientific, economic,
social, cultural and political One
Health analyses

The OHCU was launched to
unite 27 agencies across CDC,
DO], and USDA leading the
implementation of One Health
initiatives

The U.S. National One Health
Framework provided a roadmap
for federal agencies covering the
2005-2009 period, by
strengthening surveillance
systems, improving laboratory
biosafety, and addressing
antimicrobial resistance

WHO, during the Director-
General mandate of Tedros A.
Ghebreyesus, to unite the
worldwide network of its 800+
CCs in the First Global Forum of
WHO CCs and parallely-running
One Health Summit held in
Lyon, France, with the purpose
to encourage, push forward,
coordinate scientific
collaborations and cross-
discipline networking, prioritize
science actions according to
global, regional and national
needs, urgencies and
emergencies, and translate
results and conclusions to
decision makers

Emphasized the importance of
wildlife by launching an
initiative called AHEAD - Animal
Health for the Environment and
Development

Put together the tems Planetary
Health, One Health, Ecohealth,
Climate Change, Population
Health, Global Health, and all
other “Health's”

One Health initiatives
implemented in U.S.

Provided a roadmap to prevent,
detect, and respond to zoonotic
diseases

Largest network of scientific
centres of excellence of cross-
sectorial and multidisciplinar
capacity to become the
implementation arm to face One
Health challenges

to rely on multidisciplinary interactions across diverse sectors and dis-
ciplines, and to be implemented at community, subnational, national,
regional, and global levels. Its effectiveness depends on shared gover-
nance, as well as efficient communication, collaboration, and coordi-
nation. The World Health Organization (WHO) has envisaged a world
capable of preventing, predicting, detecting, and responding to health
threats, while empowering multiple sectors to adopt a One Health
approach that brings the health of humans, animals, and the environ-
ment into a unified perspective [14]. The adoption of this framework
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also enhances understanding of co-benefits, risks, trade-offs, and op-
portunities, thereby supporting the advancement of equitable and ho-
listic solutions [12].

Considering (i) the aforementioned complexity, together with our
four decades of multidisciplinary expertise in field studies conducted in
endemic areas across all continents, laboratory research, sustained in-
ternational collaborations, and extensive networking at multiple levels,
particularly in relation to the neglected tropical disease of fascioliasis
which constitutes the focus of our WHO CC; (ii) our involvement in
international organizations, institutions, agencies, and federations
related to health; and (iii) an in-depth analysis of the One Health liter-
ature, we have concluded that an appropriate graphical representation is
necessary to facilitate a comprehensive and synoptic understanding of
this approach. To this end, we here propose a flow chart illustrating the
interactions among the various sectors and disciplines involved (Fig. 1).

This chart has been developed with the intention of encompassing all
relevant aspects, thereby assisting readers in identifying additional di-
mensions that may not be routinely considered in research on a specific
disease or health issue. As summarized in Table 1, numerous disciplines
have been progressively incorporated throughout the evolution of the
One Health concept. It is also important to note that, although the initial
focus was placed on zoonotic infectious agents through the integration
of human and veterinary medicine, the approach is equally applicable to
non-zoonotic infectious agents and, consequently, to communicable
diseases more broadly. Furthermore, the importance of comparative
medicine and translational research within the One Health framework
was recognized early on [5]. In addition, growing attention to vulner-
able populations affected by non-infectious diseases and health disor-
ders highlights the need to incorporate non-communicable conditions
within the One Health context.

The importance of governance, policy, legislation, financing and
advocacy in One Health approaches was already highlighted by WHO
[15] and has been also recently confirmed when facing the disease risk
consequences of catastrophic hydrometeorological events within a One
Health analysis [16].

The importance of education and training underlies the FAO/WHO/
WOAH Joint One Health Learning Taskforce, a coordination mechanism
dedicated to strengthening One Health workforce capacity in support of
effective One Health implementation at global, regional, and national
levels. This responds to the growing need to equip the human, animal,
plant, and environment health workforce with cross-cutting and
profession-specific competencies required to prevent, predict, detect,
and respond to complex health threats at the human-animal-environ-
ment interface, recognizing that a skilled, collaborative, and empowered
workforce is a cornerstone of resilient health systems [17]. The yearly
International Master Course on Tropical Parasitic Diseases joining many
specialists of different WHO CCs from throughout and WHO Head-
quarters Geneva and organized uninterruptedly along a 19-year period
(1987-2005) already was an early example of collaborative efforts in
professional education and training [18].

The complexity shown in this chart (Fig. 1) fully fits the One Health
approach needed for the large epidemiological heterogeneity of the
zoonotic, snail vector-borne, food-plant-borne and water-borne parasitic
disease of fascioliasis, except the aspects of armed conflicts and bioter-
rorism, at least according to our expertise so far [19]. This foodborne
trematodiasis has recently offered interesting examples of One Health
repercussions: human-guided migrations of livestock in the worldwide
or countrywide spread of fascioliasis [20,21]; livestock exportation/
importation leading to fasciolid hybridization [21]; microecology and
macroecology influences on snail vectors [22]; experimental assess-
ments proving the need to prioritize an unexpected species as reservoir
in disease transmission [23]; the behavior of a sylvatic mammal
impeding its participation in disease transmission despite being suc-
cessfully infected [24]; climate change and altitude impact in the spread
of the endemic area [25]; diversity of food, vegetables and water
drinking as infection sources [26]; importance of solar radiation, soil
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Environmental
health

ONE HEALTH
Ecology Human medicine Public health Veterinary medicine Molecular biology

Individual health 4 Population/community health {mmmmmmp Ecosystem health

Health
economics

Viral infections  Bacterial infections Protozoan infections

VECTOR-BORNE INFECTIONS

Arthropod-borne infections Mollusc-borne infections

CLIMATE AND ENVIRONMENT
Climate change

Disease transmission modelling

Global warming Microecology Macroecology

Hiat

Solar radiation

Mapping Geographical Information Syst Soil and subsoil

Altitude and latitude

Pollution Hidrology Terrestrial ecosystems

Freshwater ecosystems Marine ecosystems
Anthropogenic modifications of the environment

Agriculture Plant cultures Animal farming

SOCIAL AND POLITICAL

Ethology Human-animals bonds Religion and beliefs
Ethnography

Human migrations

Human habits and attitudes Human behavior

Community traditions Domestic animal behavior

Domestic animal and
vegetable export/import

Diet and nutrition Sylvatic animal behavior

Drinking liquids Livestock management

Inter-/intranational animal

and plant exchanges Bioterrorism Pet management

Armed conflicts Economics Travel and tourism

Government capacities Legal systems
Decision making

ZOONOTIC INFECTIONS {=eessssssssssssssm) COMMUNICABLE DISEASES

Helminth infections

Insect infections  Aracnid infections Fungal infections

Domestic animals
Vegetable crops

Sylvatic fauna
Sylvatic flora

Animal reservoirs
Plant transporters

Climate catastrophic events Natural devastating events

PREVENTION AND CONTROL

Vector control Diagnostics Global health

Food and drink safety Surveillance Bio threats

General education Monitoring and intervention

Professional training Therap

COMPARATIVE TRANSLATIONAL

RESEARCH KNOWLEDGE
. Immunology
Laboratory animal models o
Laboratory experimentation Physiology

NON-COMMUNICABLE DISEASES INFLUENCES

Cancer and cardiovascular Metabolic disorders in
diseases in humans and animals humans and animals

Joint and skeletal
diseases in humans
and animals

Environmental
hazards exposure to
humans and animals

Vulnerable groups

Fig. 1. The One Health approach field according to its broader concept, showing the complexity of multidisciplinar interactions (orig. S. Mas-Coma).

compaction, subsoil phreatic layers and pollution on the amphibious
snail vector populations [27].

4. The WHO Collaborating Centres: the largest scientific
network

A Collaborating Centre (CC) of the World Health Organization
(WHO) is an institution officially designated by the WHO Director-
General to support WHO programs at national, regional, interregional
and global levels. These national scientific institutions represent the
largest scientific network connected to any United Nations agency and is
increasingly seen as a resource for a global movement to promote sci-
ence, multilateralism, evidence and trust. In keeping with WHO's
strategy for technical cooperation, these centres also reinforce national
health capacity by contributing information, services, research and
training to support improvements in public health [28].

Each WHO CC is designated for a 4-year period after an agreement
about the key activities to be developed by the CC. CCs are obliged to
submit an “Annual Report” as well as a “Final Report™ at the end of the 4-
year period, although contacts and exchanges between a CC and WHO
may also occur extemporarily directly through the WHO Responsible
Officer of each CC when required by either side (for instance, along our
CC activity periods, we received WHO requests for quick intervention in
countries such as Bolivia, Egypt, Iran, Vietnam, India and others). Each
one of these reports are evaluated by experts, both internal and external
to WHO, by only considering the achievements and results obtained in
the activities specifiically requested by WHO. Only if the final report is
positively evaluated, because of the successful results and after a
collaboration agreement about key future objectives, may the CC be
redesignated for a subsequent 4-year period. This process assures the

scientific excellence and usefulness of the CCs for WHO.

The designated institutions are normally responsible for covering the
costs of the research and work they have to implement at the request of
WHO and in support of WHO's programmes. This model allows WHO to
access resources that would otherwise not be accessible [28].

At present, there are more than 800 WHO CCs covering each one of
the six WHO regions (Fig. 2). The global number of CCs is not permanent
but fluctuates within a highly dynamic network, because of continuous
new designations and cessations. When analyzing the geographical
distribution of CCs according to countries [29], the map obtained
highlights that there are several countries still lacking a CC, above all in
the African region (Fig. 3). WHO aims to expand these collaborations to
leverage the good will of researchers and scientists worldwide to
contribute to the Organization's goal of achieving health for all and to
keep standing with science [28].

The very large variety of the scientific specialties, research capacities
and key activities of the CCs is worth mentioning: education and
training; providing reference materials; analyzing and sharing data;
standardizing terminology; field and experimental research; disease
epidemiology and control in endemic areas; geographical distribution of
infectious diseases; multidisciplinary research of infectious agent
transmission; vector ecology and control; neglected tropical diseases;
malaria; tuberculosis; HIV; rabies; public health; primary health care;
mass gathering medicine; quality assurance; nutrition and food tech-
nology: clinics and pathology; diagnostics; therapeutics; immunology;
vaccines; emergency and disasters; ethics; non-communicable diseases;
tobacco and respiratory diseases; organ donation and transplantation;
mental health; patient safety: pediatrics; oncology; dermatology;
otolaryngology; ophthalmology; cardiovascular research; nursing; geri-
atrics; coordinate work conducted by multiple institutions on specific
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AMRO/PAHO
Washington DC

WHO Regions:

[ Africa (AFRO)
Americas (AMRO/PAHO)
\: Eastern Mediterranean (EMRO)
7] Europa (EURO)
[ south-East Asia (SEARO)
\ ] Western Pacific (WPRO)

o
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SEARO

New Delhi WPRO

India o. Manila
Philippines

Fig. 2. World map showing the distribution of countries according to the six regions of the World Health Organization (modified from WHO).

WHO Regions — Number of CCs:

Il Africa (AFRO) - 26

Il Americas (AMRO/PAHO) — 167

I Eastern Mediterranean (EMRO) - 74
Europa (EURO) — 316

I south-East Asia (SEARO) - 90

Il Western Pacific (WPRO) — 203

Fig. 3. Number of WHO Collaborating Centres per country, after the database official source of information about the WHO CCs worldwide (https://who.my.site.co
m/ecc/s/). These are not permanent numbers because this is a dynamic network which evolves rapidly due to new designations and mandate expirations of CCs.

topics; participate in collaborative research under WHO leadership.

This is only a list to exemplify the very different fields of activities of
the CCs [28]. A quick analysis shows a large heterogeneity, but equally,
it illustrates an impressive capacity to appropriately face the challenges
posed by the global, cross-sectorial and multidisciplinary agenda of One
Health at all levels.

This proved to be crucial while implementing the One Health Joint
Plan of Action that was launched by the Quadripartite (WHO, FAO,
WOAH, and UNEP) initially for the 2022-2026 period [30]. This initial

joint One Health plan was designed to establish a framework for inte-
grating systems and capacities in order to collectively improve the
prevention, prediction, detection, and response to health threats. It seeks
to enhance the health of humans, animals, plants, and the environment,
while simultaneously contributing to sustainable development. Devel-
oped through a participatory process, the Plan of Action outlined a set of
activities aimed at strengthening collaboration, communication, ca-
pacity building, and coordination across all sectors involved in
addressing health challenges at the human-animal-plant-environment
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interface.

More broadly, this One Health plan aspired to provide a cohesive
framework through which systems and capacities could be aligned to
improve collective responses to health threats. It underscored the central
role of the One Health approach in global efforts to reinforce pre-
paredness and resilience against epidemics and pandemics, including, e.
g., Ebola, COVID-19, and monkeypox. Building upon existing structures
and agreements, mechanisms for coordinated financing are currently
being developed to support its implementation. In this context, the
global network of WHO Collaborating Centres offers a critical platform
with the necessary capacity to operationalize and advance this ambi-
tious agenda.

5. Towards a coordinated science for health

As an organizing concept, One Health has demonstrated sufficient
flexibility to accommodate diverse terminologies, perspectives, and
operational approaches, while maintaining the coherence necessary to
facilitate communication across disciplinary and institutional bound-
aries. Nevertheless, questions persist regarding its long-term viability
and practical applicability [9]. An examination of the historical devel-
opment of the One Health concept and the evolution of its associated
agendas (Table 1) may give rise to the impression of constructing
“castles in the air.” Indeed, many of the identified milestones reflect
theoretical frameworks, conceptual organizational efforts, aspirational
goals, supportive political commitments, and governance initiatives.
These have often operated at a largely discursive level, shaping narra-
tives and fostering collective responses to highly complex challenges
that transcend traditional disciplinary boundaries and tend to be
mutually reinforcing.

However, critical questions remain, particularly regarding: (i) which
scientists and health professionals will be responsible for implementing
the proposed strategies in practice, i.e. across endemic areas, commu-
nities, hospitals, research centres, and laboratory settings; (ii) how the
considerable heterogeneity of health dimensions, disciplines, stake-
holders, and associated sectors will be effectively coordinated in order to
establish and follow prioritized actions in a timely manner at global,
regional, and national levels; and (iii) how outcomes and achievements
will be appropriately channeled and translated into actionable insights
for decision-makers, ensuring that they become effective and directly
beneficial for humans, animals, plants, and the environment in pursuit
of a sustainable future. In other words, the fundamental question con-
cerns who will constitute the broad operational foundation of the One
Health implementation process.

Regarding the aforementioned questions about science for health, it
should be considered that the recent and present global scenario is not
precisely an ideal, not even positive, situation. About 60% of known
infectious diseases in humans originate in animals, and around 75% of
emerging infectious diseases are zoonotic. The COVID-19 pandemic
alone resulted in an estimated 15 million deaths and caused trillions of
dollars in economic losses globally in 2020-2021 [31]. In the aftermath
of the devastating impact of the COVID-19 pandemic, and within the
context of the current climate of increasing geopolitical instability, sci-
ence for health has undergone a period of discouragement, marked by
insufficient funding, budget cuts, and a pervasive sense of stagnation. In
this scenario, a renewed impetus capable of revitalizing motivation and
opening a new phase of collaboration and progress has become urgently
needed.

6. The One Health Summit

On World Health Day of 7 April 2026, global leaders gathered in
Lyon, France, for a milestone “One Health Summit” [31], which counted
on the highest dignitaries from several countries and where WHO and
partners announced a new wave of concrete actions to better protect
people, animals and the planet from future health crises (Fig. 4). The
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Fig. 4. The Director-General of the World Health Organization (WHO), Tedros
Adhanom Ghebreyesus, at the One Health Summit in Lyon (orig. M.D. Bargues).

One Health Summit underscored the interdependence between human
health and the health of animals, plants, and ecosystems, as well as the
need to adopt coordinated, science-based approaches to address shared
health threats. A clear message was concluded: global health cannot be
addressed in a fragmented manner. Responding to threats such as pan-
demics, antimicrobial resistance, and climate-related crises requires
international scientific cooperation, investment in integrated surveil-
lance systems, evidence-based public policies, and cross-sector collab-
oration (health, agriculture, environment).

The Summit highlighted the extent to which coordinated efforts can
reinforce international dialogue and mobilize both public and private
stakeholders towards a shared objective. In this context, WHO
announced several major One Health initiatives, including the estab-
lishment of a new global network of institutions dedicated to One
Health. This initiative is intended to mobilize multidisciplinary expertise
and to deliver more robust and coordinated support to countries. It
further aims to enhance the translation of global guidance into practical
tools and field-level implementation, while strengthening training and
peer learning through the WHO Academy and other relevant in-
stitutions, thereby contributing to a more coherent and country-oriented
delivery model for One Health implementation [32,33].

Within this initiative, the Global Forum of WHO CCs parallely-
running in Lyon was conceived as a forward-looking platform to
deepen collaboration among leading academic and research institutions
worldwide accelerating scientific innovation, data sharing, coordinated
research and capacity-building. The message of both the One Health
Summit and the Global Forum of WHO CCs was clear: tackling today's
complex health challenges demands stronger multilateral cooperation,
greater investment in science, and sustained efforts to translate the One
Health approach into concrete action at global and local levels.

7. The WHO CCs Forum

The First Global Forum of the WHO CCs [33] was an unprecedented
gathering which brought together nearly 300 experts from around the
world in person at an event that marks a turning point in the field of
science for health and in global health more broadly. Representatives
from countries across all continents responded in large numbers to the
call, with a strong online participation of experts of the worldwide 800
CCs, underscoring the growing interest in strengthening global health
cooperation.

The International Federation for Tropical Medicine (IFTM) was
represented by its past-president Santiago Mas-Coma and the IFTM
Spanish representative Maria Dolores Bargues, respectively director and
deputy director of the WHO CC and also of the FAO Reference Centre of
Valencia, Spain. They personally participated in this first landmark
gathering of all WHO CCs (Fig. 5), convened on the occasion of the 78th
anniversary of WHO and held on 7-9 April 2026.
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Fig. 5. The Director-General of the World Health Organization (WHO), Dr.
Tedros Adhanom Ghebreyesus (center), with Prof. Santiago Mas-Coma (left)
and Prof. Maria Dolores Bargues (right), both Expert members of the WHO
Diagnostic Technical Advisory Group (DTAG) for Neglected Tropical Diseases
(One Health subgroup: Neglected Zoonotic Diseases), respectively Past-
President and Spanish Representative of the International Federation for
Tropical Medicine (IFTM) and Director and Deputy Director of the WHO CC of
Valencia (Spain), at the First Global Forum of the World Health Organization
(WHO) Collaborating Centres (CCs) (orig. M.D. Bargues).

The WHO CC event began amid a sense of uncertainty and surprise
among attendees, but it quickly evolved into a dynamic space for ex-
change, networking, and partnership-building. Over the course of the
three days, the Forum steadily gained momentum. What initially was
marked by a lack of references and established contacts gave way to a
collaborative environment in which proposals for inter-centre networks,
knowledge exchange, and new opportunities for cooperation emer-
ged—even across highly diverse disciplines.

The Director-General of WHO, Tedros Adhanom Ghebreyesus,
underscored the historic nature of the meeting and announced several
significant measures: the convening of the next Forum in 2027 in Gen-
eva—thereby advancing its frequency to a biennial cadence compared to
the one initially proposed—which was immediately responded by a
sporadic wide applause, and the establishment of a dedicated committee
to strengthen the network of CCs, as well as to promote its expansion to
countries not yet represented because of still lacking a CC (Fig. 3).

The originality of the Forum organization should be highlighted,
including internet interacting by individual QR within sessions, open
debates (Fig. 6A), feedback sessions, large group sessions according to
specialties (Fig. 6B), large group sessions with participants divided after
WHO geographical regions (WHO-EURO for Europa, PAHO for the
Americas, EMRO for Eastern Mediterranean, AFRO for Africa, SEARO
for South-East Asia, and WPRO for Western Pacific), small group ana-
lyses around round tables coordinated by a member of the organizers
(Fig. 6C), and also in-person and on-line sessions of posters made
following a WHO template (Fig. 6D). All this emphasized an underlying
hard and well-structured work by the organization committee which
enabled interaction between participants of different specialties who did
not previously know one another and lead to progressively realize that
we were in front of a unique occasion for the present-moment conve-
nient re-stimulation of science for health.

The working sessions, characterized by a high level of participation,
highlighted both the diversity and the disparities in experience among
centres, while also revealing their considerable collective potential. Key
themes such as artificial intelligence, knowledge transfer, mis- and
disinformation in science, and the need for greater interconnection were
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central to the discussions.

The Forum concluded with a clear sense of “awakening” among
participants, who began to recognize the strategic scope of this initia-
tive. The WHO is now committed to consolidating this global commu-
nity around two core principles: linking science with solidarity, and
building a genuine “family” of CCs. This first Forum has not only laid the
foundations for a new phase, but has also demonstrated that global
scientific collaboration is more necessary, and more achievable, than
ever.

8. Future perspectives

Experts agree that the momentum generated in Lyon must not be
squandered. The global network of more than 800 CCs represents a
unique, and already available, opportunity to strengthen global health
action without the need for substantial additional investment. The
challenge now lies in exercising clear leadership, structuring this diverse
network, and channeling its vast potential through effective
coordination.

The coordination of such a big number of excellence centres and the
very large heterogeneity of disciplines and objectives of the CCs will not
be an easy endeavor, but appears to be feasible if well-selected, expe-
rienced managers are put in place to deal with. Channalizing through
the six WHO regional offices may help in that task.

Such an impulse and generated motivation would spread easily
further beyond WHO CCs at global level on its own. Designing a stronger
and more coordinated WHO CC community is in the correct way for
today needs and the IFTM is where it should be.

The call is clear: to sustain the “spirit of Lyon”, to translate this
renewed enthusiasm into concrete initiatives, and to consolidate this
collaborative momentum in preparation for the next Forum in 2027. To
let this opportunity pass would be, quite simply, inexcusable.
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Unidad de Parasitologia Sanitaria, Facultad de
Farmacia, Universidad de Valencia, Spain

WHO Collaborating Centre on Fascioliasis and lts Snail Vectors

SPA-53

Valencia, Spain

WHO Collaborating Centre (WHO CC) since 2011

Fascioliasis, preventive chemotherapy, One Health approach

Head of the WHO CC: Professor Santiago Mas-Coma

Deputy Heads: Professor M. Dolores Bargues and Professor M. Adela Valero
WHO Responsible Officer: Denise Mupfasoni

+ Support the evaluation of the impact of preventive chemotherapy intervention with
triclabendazole including the evaluation of resistance of human fascioliasis to
triclabendazole.

+ Support WHO for the implementation of a pilot "One-Health" intervention.

+ Conduct studies on possible human infection by water drinking.

+ Conduct reviews and technical support local studies to (i) update the global distribution
of fascioliasis, and (ii) update the classification of lymnaeid species involved in disease
transmission.

Our work contributes to the specific GPW14 strategic objectives 1, 2, 5 and 6.

Major achievements from your WHO CC designation agreement

Monitoring of the efficacy of yearly campaigns of preventive
against hum:

- The results demonstrating the usefullness of ln:labendazol for such campaigns auowea WHO
to convince Novartis Pharma AG to continue the production and donation of this drug.

+ The long mission to Bolivia allowed the young reseachers of the team to be trained on all
aspects of the disease in the highest human endemic area known.

 The success allowed WHO to go on with its WHO Programme for the preventive|
chemotherapy control of this disease globally.

Preventive

Analyses of the present countrywide human fascioliasis|
Distribution and pathogenicity ~ spread il nam and India and first large assessment of |
the clinical pictures caused by Fasciola gigantica

- The clinical pictures caused by Fasciola gigantica in a significantly high number of patients
were analyzed for the first time.

+ These studies allowed to assess the epidemiology of fascioliasis situations different from|
those hitherto known in other worid regions.

+ The studies allowed to understand the causes leading to the geographical spread of human|
infection by Fasciola gigantica, including livestock management in Vietnam, and old routes|
used by human-guided movements of pack animals in India.

e o mpact of climate changs and global warming on the spread of

imate change impact - fadicliasis in altitude areas and exireme southorn regio

- The mapping allowed to assess new disease spreading areas where preventive i~
control should be additionally i i

+ The studies led to new methodologies for the digital mapping of fascioliasis.

- The results demonstrated the disease capacity to geographically spread in extreme

environments due to climate change influences.

Future / innovative collaborations

“SPA-53 is committed to supporting WHO in analyzing human fascioliasis
worldwide, in endemic countries and experimentally in the laboratory.

* SPA-53 has been morally obliged to be involved in the One Health’ approach
analysis of risks of infections and epidemics by viruses, bacteriae, protozoans,
helminths, and mosquito and snail vectors throughout the zone affected by the
catastrophic flash flood occurred in Valencia in October 2024 to fumish an
extrapolative baseline model useful to face catastrophic events in the future.

Global Forum of WHO Collaborating Centres. Lyon, France, 7-9 April 2026

Fig. 6. The First Global Forum of the World Health Organization Collaborating Centres (Lyon, 2006) in viewshots: A) open session on disinformation and misin-
formation in science; B) debate in large group attendance; C) question/discussion/answer internet interacting in small groups with WHO by using the personal mobile
phones (in the foreground, left to right, D. Gosalvez, F.J. Moreno, S. Mas-Coma and S. Minue of the CCs from Granada, Madrid and Valencia); D) example of poster
following the WHO template (A-C: orig. M.D. Bargues).

Data availability

Basic information on the Forum is available directly from WHO as

noted in Reference No. 33.

References

[1]

[2

—

[3

=

[4]

(5]

[6]
[7]
[8]

[9]

[10]

C. Pettan-Brewer, G. Penn, A.W. Biondo, T. Jaenisch, K. Griitzmacher, L.H. Kahn,
Who coined the term “One Health”? Cooperation amid the siloization, One Health
18 (2024) 100678.

One Health High-Level Expert Panel (OHHLEP), W.B. Adisasmito, S. Almuhairi, C.
B. Behravesh, P. Bilivogui, S.A. Bukachi, et al., One Health: a new definition for a
sustainable and healthy future, PLoS Pathog. 18 (2022) e1010537.

I. Capua, G. Cattoli, One Health (r)evolution: learning from the past to build a new
future, Viruses 10 (2018) 725.

E.A. Wunder Jr., The One Health approach: reinventing our past knowledge to
provide a sustainable future, Anim. Front. 15 (2025) 1-8.

B. Kaplan, L.H. Kahn, T.P. Monath, L.A. Conti, T.M. Yuill, H.J. Chapman, C.

N. Carter, B. Barrentine, R. Seifman, J.P. Woodall, ‘One Medicine—One Health’: an
historic perspective, World Med. J. (2023) 18-27. https://onehealthinitiative.com/
wp-content/uploads/2023/06/WMJ_2023_02_one_health_one medicine.pdf
(accessed 24 April 2026).

B.R. Evans, F.A. Leighton, History of one health, Rev. Sci. Tech. Off. Int. Epiz. 33
(2014) 413-420.

G. Penso, Parassiti, Microbi e Contagi nella Storia dell’'Umanita, CIBA-GEIGY
Edizioni, Milano, 1990, pp. 1-547.

E.P.J. Gibbs, The evolution of one health: a decade of progress and challenges for
the future, Vet. Rec. 174 (2014) 8591.

M. Bresalier, A. Cassidy, A. Woods, One Health in history, in: J. Zinnstag, et al.
(Eds.), One Health: The Theory and Practice of Integrated Health Approaches, 2nd
edition, 2021, pp. 1-14.

J. Ancheta, R. Fadaak, R.M. Anholt, D. Julien, H.W. Barkema, M. Leslie, The origins
and lineage of One Health, part II, continental, Vet. J. 62 (2021) 1131-1133.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

Centers for Diseases Control, One Health History. https://www.cdc.gov/one-h
ealth/about/one-health-history.html, 2025 (accessed 24 April 2026).

World Health Organization, One Health, WHO Headquarters Geneva, Health
Topics, 2026. https://www.who.int/health-topics/one-health#tab=tab_1
(accessed 24 April 2026).

H. Lerner, C. Berg, The concept of health in One Health and some practical
implications for research and education: what is One Health? Infect. Ecol.
Epidemiol. 5 (2015) 25300.

World Health Organization, One Health Initiative (Part 1) and the World Health
Organization One Health Initiative (OHI) (Part 2), WHO Headquarters Geneva,
Health Topics, 2024. https://www.who.int/publications/m/item/one-health-initi
ative (accessed 20 April 2026).

WOAH, FAO, UNEP, WHO, The Quadripartite Joint Offer: A Call for Targeted One
Health Investment - Facilitating the National Uptake of the One Health Joint Plan
of Action to Prevent and Control Health Risks, Paris, 2025, pp. 1-20, https://doi.
org/10.20506/woah.3628.

S. Mas-Coma, P. Artigas, P.F. Cuervo, A. De Elias-Escribano, M.C. Fantozzi,

G. Colangeli, A. Cordoba, D.J. Marquez-Guzman, C. Mas-Bargues, C. Borras,

P. Perez-Perez, C.J. Bethencourt-Estrella, R.L. Rodriguez-Exposito, M.D. Pena-
Prunell, J. Chao-Pellicer, O. Garcia-Perez, A.T. Dominguez de Barros, A. Garcia-
Ramos, C. Sirvent-Blanco, M. Gajeta-Arenas, A.E. Cordoba-Lanus, J.E. Pinero, M.
A. Valero, J. Lorenzo-Morales, M.D. Bargues, Infectious disease risk after the
October 2024 flash flood in Valencia, Spain: disaster evolution, strategic scenario
analysis, and extrapolative baseline for a One Health assessment, One Health 21
(2025) 101093. + Supplements 1-4.

World Health Organization, Joint Statement FAO/WHO/WOAH Joint One Health
Learning Taskforce, WHO Headquarters Geneva, News, 2026. https://www.who.
int/news/item/09-04-2026-joint-statement-fao-who-woah-joint-one-health-learn
ing-taskforce#:~:text=The%20Fo0d%20and%20Agriculture%200rganization,to
%20strengthening%200ne%20Health%20workforce (accessed 20 April 2026).

S. Mas-Coma, M.D. Bargues, J.G. Esteban, International Master Course on Tropical
Parasitic Diseases (12th edition), Res. Rev. Parasitol. 58 (1998) 71-72.

S. Mas-Coma, M.A. Valero, M.D. Bargues, One health for fascioliasis control in
human endemic areas, Trends Parasitol. 39 (2023) 650-667.

S. Mas-Coma, M.A. Valero, M.D. Bargues, Human and animal fascioliasis: origins
and worldwide evolving scenario, Clin. Microbiol. Rev. 35 (2022) e0008819.


http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0005
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0005
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0005
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0010
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0010
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0010
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0015
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0015
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0020
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0020
https://onehealthinitiative.com/wp-content/uploads/2023/06/WMJ_2023_02_one_health_one_medicine.pdf
https://onehealthinitiative.com/wp-content/uploads/2023/06/WMJ_2023_02_one_health_one_medicine.pdf
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0030
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0030
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0035
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0035
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0040
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0040
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0045
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0045
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0045
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0050
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0050
https://www.cdc.gov/one-health/about/one-health-history.html
https://www.cdc.gov/one-health/about/one-health-history.html
https://www.who.int/health-topics/one-health#tab=tab_1
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0065
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0065
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0065
https://www.who.int/publications/m/item/one-health-initiative
https://www.who.int/publications/m/item/one-health-initiative
https://doi.org/10.20506/woah.3628
https://doi.org/10.20506/woah.3628
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0080
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0080
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0080
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0080
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0080
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0080
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0080
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0080
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0080
https://www.who.int/news/item/09-04-2026-joint-statement-fao-who-woah-joint-one-health-learning-taskforce#:&tnqh_x223C;:text=The%20Food%20and%20Agriculture%20Organization,to%20strengthening%20One%20Health%20workforce
https://www.who.int/news/item/09-04-2026-joint-statement-fao-who-woah-joint-one-health-learning-taskforce#:&tnqh_x223C;:text=The%20Food%20and%20Agriculture%20Organization,to%20strengthening%20One%20Health%20workforce
https://www.who.int/news/item/09-04-2026-joint-statement-fao-who-woah-joint-one-health-learning-taskforce#:&tnqh_x223C;:text=The%20Food%20and%20Agriculture%20Organization,to%20strengthening%20One%20Health%20workforce
https://www.who.int/news/item/09-04-2026-joint-statement-fao-who-woah-joint-one-health-learning-taskforce#:&tnqh_x223C;:text=The%20Food%20and%20Agriculture%20Organization,to%20strengthening%20One%20Health%20workforce
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0090
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0090
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0095
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0095
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0100
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0100

S. Mas-Coma and M.D. Bargues

[21]

[22]

[23]

[24]

[25]

[26]

N.V. De, P.N. Minh, T.H. Le, D.T. Dung, T.T. Duon, B.V. Tuan, N.V.V. Chau, P.

F. Cuervo, M.D. Bargues, M.A. Valero, A.F. Gabrielli, A. Montresor, S. Mas-Coma,
A multidisciplinary analysis of over 53,000 fascioliasis patients along the
1995-2019 countrywide spread in Vietnam defines a new epidemiological baseline
for One Health approaches, One Health 19 (2024) 100869.

M.D. Bargues, R. Angles, J. Coello, P. Artigas, I.R. Funatsu, P.F. Cuervo, P. Buchon,
S. Mas-Coma, One Health initiative in the Bolivian Altiplano human fascioliasis
hyperendemic area: lymnaeid biology, population dynamics, microecology and
climatic factor influences, Braz. J. Vet. Parasitol. 30 (2021) e025620.

S. Mas-Coma, LR. Funatsu, R. Angles, P. Buchon, C. Mas-Bargues, P. Artigas, M.
A. Valero, M.D. Bargues, Domestic pig prioritized in One Health action against
fascioliasis in human endemic areas: experimental assessment of transmission
capacity and epidemiological evaluation of reservoir role, One Health 13 (2021)
100249.

S. Mas-Coma, M.M. Cafrune, L.R. Funatsu, A.J. Mangold, R. Angles, P. Buchon, M.
C. Fantozzi, P. Artigas, M.A. Valero, M.D. Bargues, Fascioliasis in llama, Lama
glama, in Andean endemic areas: experimental transmission capacity by the high
altitude snail vector Galba truncatula and epidemiological analysis of its reservoir
role, Animals 11 (2021) 2693.

P.F. Cuervo, M.D. Bargues, P. Artigas, P. Buchon, R. Angles, S. Mas-Coma,
Heterogeneous zonal impacts of climate change on a wide hyperendemic area of
human and animal fascioliasis assessed within a One Health action for prevention
and control, PLoS Negl. Trop. Dis. 19 (2025) e0012820.

S. Mas-Coma, M.D. Bargues, M.A. Valero, Human fascioliasis infection sources,
their diversity, incidence factors, analytical methods and prevention measures,
Parasitology 145 (Special Issue) (2018) 1665-1699.

10

[27]

[28]

[29]

[30]

[31]

[32]

[33]

One Health 22 (2026) 101441

S. Mas-Coma, R. Angles, J.G. Esteban, M.D. Bargues, P. Buchon, M. Franken,

W. Strauss, The Northern Bolivian Altiplano: a region highly endemic for human
fascioliasis, Trop. Med. Int. Health 4 (1999) 454-467.

M. Doherty, M. Tuler, S. Brianda, T.A. Ghebreyesus, WHO Collaborating Centres: a
global scientific network, Bull. WHO 104 (2026), 210-210A.

World Health Organization, The WHO Collaborating Centres (CCs). Database
official source of information about the WHO Collaborating Centres worldwide,
WHO Headquarters Geneva, 2026. https://who.my.site.com/ecc/s/ (accessed 20
April 2026).

World Health Organization, One Health Joint Plan of Action Launched to Address
Health Threats to Humans, Animals, Plants and Environment, WHO Headquarters
Geneva, News, 2022. https://www.who.int/news/item/17-10-2022-one-health-jo
int-plan-of-action-launched-to-address-health-threats-to-humans—animals—
plants-and-environment (accessed 20 April 2026).

World Health Organization, WHO and France Shift One Health Vision to Action
with New High-Impact Initiatives, WHO Headquarters Geneva, News, 2026. htt
ps://www.who.int/news/item/07-04-2026-who-and-france-shift-one-health-
vision-to-action-with-new-high-impact-initiatives (accessed 20 April 2026).
World Health Organization, Strengthening One Health through Coordinated Action
on Implementation, Science, Policy and Financing, WHO Headquarters Geneva,
News, 2026. https://www.who.int/news/item/08-04-2026-strengthening-one-hea
Ith-through-coordinated-action-on-implementation—science-policy-and-financing
(accessed 24 April 2026).

World Health Organization, First-Ever WHO Forum Unites 800+ Collaborating
Centres for Stronger Scientific Collaboration. Oficial press release of the Forum,
WHO Headquarters Geneva, 2026. https://www.who.int/news/item/09-04-2026-
first-ever-who-forum-unites-800—collaborating-centres-for-stronger-scientific-coll
aboration (accessed on 17 April 2026).


http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0105
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0105
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0105
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0105
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0105
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0110
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0110
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0110
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0110
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0115
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0115
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0115
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0115
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0115
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0120
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0120
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0120
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0120
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0120
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0125
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0125
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0125
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0125
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0130
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0130
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0130
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0135
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0135
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0135
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0140
http://refhub.elsevier.com/S2352-7714(26)00125-4/rf0140
https://who.my.site.com/ecc/s/
https://www.who.int/news/item/17-10-2022-one-health-joint-plan-of-action-launched-to-address-health-threats-to-humans--animals--plants-and-environment
https://www.who.int/news/item/17-10-2022-one-health-joint-plan-of-action-launched-to-address-health-threats-to-humans--animals--plants-and-environment
https://www.who.int/news/item/17-10-2022-one-health-joint-plan-of-action-launched-to-address-health-threats-to-humans--animals--plants-and-environment
https://www.who.int/news/item/07-04-2026-who-and-france-shift-one-health-vision-to-action-with-new-high-impact-initiatives
https://www.who.int/news/item/07-04-2026-who-and-france-shift-one-health-vision-to-action-with-new-high-impact-initiatives
https://www.who.int/news/item/07-04-2026-who-and-france-shift-one-health-vision-to-action-with-new-high-impact-initiatives
https://www.who.int/news/item/08-04-2026-strengthening-one-health-through-coordinated-action-on-implementation--science--policy-and-financing
https://www.who.int/news/item/08-04-2026-strengthening-one-health-through-coordinated-action-on-implementation--science--policy-and-financing
https://www.who.int/news/item/09-04-2026-first-ever-who-forum-unites-800--collaborating-centres-for-stronger-scientific-collaboration
https://www.who.int/news/item/09-04-2026-first-ever-who-forum-unites-800--collaborating-centres-for-stronger-scientific-collaboration
https://www.who.int/news/item/09-04-2026-first-ever-who-forum-unites-800--collaborating-centres-for-stronger-scientific-collaboration

	The First Global Forum of WHO Collaborating Centres and the One Health Summit, a landmark event redefining the future of gl ...
	1 Introduction
	2 Landmarks in the history of One Health
	3 The cross-disciplinary complexity of One Health
	4 The WHO Collaborating Centres: the largest scientific network
	5 Towards a coordinated science for health
	6 The One Health Summit
	7 The WHO CCs Forum
	8 Future perspectives
	CRediT authorship contribution statement
	Consent for publication
	Ethics statement
	Funding
	Declaration of competing interest
	Data availability
	References


