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Editorial

Uniting for One Health; Better Late than Never

Prof. (Dr.) Atul Goel

Director General of Health Service

Director, National Centre for Disease Control,

Ministry of Health & Family Welfare, Government of India
E-mail: dghs@nic.in

‘Human beings’ or ‘Homo sapiens’ are one of the most intelligent species that ever existed on Earth, if not in the
Universe. The hallmark of this species has been to first ‘create problems’ and then try to find ‘solutions’ to them.
Nothing wrong in that approach if we compare it to the approach of ‘modern medicine’ that talks only about
diagnostics and therapeutics, there is hardly any thought given to ‘primary passive prevention’. Had there been an
approach to preservation of ecosystems, we would not have been addressing ‘One Health’ separately. Health of all
living and non-living parts of an ecosystem was always intertwined and dependent on each other.

Most infectious diseases today originate in animals and can thereafter spread globally, due to increasing animal —
human interaction, resulting from encroachment on animal territory by human settlement expansion as well as eating
habits in certain parts of the world. Increasing human encroachment on nature has resulted biodiversity loss,
ecological disruption, and climate change. These have compounded the infectious public health threats that are more
distressing to human health in marginal households, especially in middle- and low-income countries. Recent
example has been COVID-19 that significantly impacted the entire World since its first reported case in China in the
middle of November 2019, and has since resulted in multiple waves of infections, with millions of confirmed cases
and hundreds of thousands of deaths, most of them in the second wave during mid-2021.

Response to COVID-19 was significantly important for our Institution, NCDC, as it showcased the importance of
Government Health Institutions, both hospitals and the Public Health Institutions. These Institutions stood behind
India’s solid response to this grave pandemic. India had followed a flexible, evidence based, and scenario based
public health approach to contain COVID and successfully contained it with support from remarkably unified
approach from the Federal as well as Government Health and Public Health Sectors in a significant ‘One Health
approach and policy’. Governments and Officers at all levels deserve accolades for their openness to vary their
response to the needs, with an inspiring ‘Prime Minister’ leading from the front like a ‘true General’.

National Centre for Disease Control (NCDC), a premier public health institute in the country, played a pivotal,
proactive role in Public Health response since the advent of Covid-19 pandemic, starting from operationalizing the
first 24x7 call centre, providing technical expertise and guidance for early detection and response, strengthening
surveillance, establishing a National referral laboratory system along with ICMR, infection prevention and control
practices, genomic surveillance through INSACOG network, deployment of rapid response teams, case
management, logistics, procurement & supply management, risk communication, community engagement, drafting
of technical guidelines, SOPs & travel advisories, PIB press releases, inter-sectoral coordination, communication
with State Health Departments and International agencies WHO and CDC.

Pandemic outbreak (linked to bats in China) has shown that it is not only about addressing diseases from a human
health point of view (zoonoses) but to address the livestock and wildlife also. This has also been evident in outbreaks
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of Nipah, Crimean Congo hemorrhagic fever (CCHF) and Scrub typhus, which has clearly demonstrated close
connection between humans, animals, through a shared environment. This highlights the need for a One Health
approach, which will help in preventing/containing spread of diseases if pre-emptive epidemiological actions are
taken. Zoonoses are not new to mankind, malaria being one of the most ancient examples.

Globally, zoonotic diseases affect more than two billion people worldwide and resulting in more than two million
deaths every year. In India, approximately 60% of pathogens infecting humans and 75% of all emerging human
infections are zoonotic in nature due to its enormous human and animal populations and a complex agrarian economy
combined with rapid socio-ecological, environmental and climatic changes. Priority zoonoses in India include
Rabies, Anthrax, Scrub Typhus, CCHF, Leptospirosis, Japanese B Encephalitis, Kyasanur forest disease (KFD) to
name a few. These are responsible for significant morbidity & mortality in India, along with new emerging zoonoses
like Nipah and Zika.

The second important aspect of ‘One Health’ is Anti-Microbial Resistance (AMR), which is a growing threat globally
and in India. The fact that pharmaceutical Industry does not see a significant number of anti-microbials in the
pipeline, focus has shifted from promoting antimicrobials to AMR. This shift is only natural. However, this may shift
focus to novel approaches like m-RNA vaccines, monoclonal antibodies (for infections like Nipah) and use of
bacteriophages. While they may be important, one needs to emphasize in personal and institutional IPC (Infection
prevention and Control) practices. India’s approach to AMR needs to be different from that of the developed World.
Although it is important to tackle inappropriate antimicrobial use in humans, animals as well as plants, taking care of
the human health sector will simultaneously prevent inappropriate use in the other two sectors. If not tackled
seriously, AMR threatens to compromise all past as well as present individual and public health gains globally,
particularly those related to maternal and child health, Tuberculosis, HIV/AIDS, results of surgical interventions
including transplant surgeries.

Similarly, food-borne disease caused by poor hygiene, can become problematic due to availability of antimicrobials,
environmental contamination and animal husbandry malpractice (related to inappropriate antibiotic use) on animal
and poultry farms. In India, for instance, economic loss due to brucellosis in livestock is estimated at an equivalent of
3.4 billion US dollars.

Moreover, increasing climate variability has a significant impact on vector density, transmission cycles, threat of
importing vectors or animal reservoirs, which could lead to emergence of zoonotic disease outbreaks. For instance,
diseases, such as anthrax, increase in warm weather while leptospirosis increases post rains. It is likely that the source
of many of these infections is rooted in the community, and thus will require a multifaceted One Health approach to
detect, prevent, and control One Health issues.

Keeping this viewpoint in mind, a One Health Joint Plan of Action was launched by a Quadripartite Agreement
between Food and Agriculture Organization (FAO), the United Nations Environment Programme (UNEP), World
Health Organization (WHO), and World Organization for Animal Health (WOAH), setting out a common vision for
protecting health globally and contributing to sustainable development.

Under India’s G20 Presidency ‘One Earth, One Family, One Future’; One Health is a key concept that has gained
significant attention. NCDC, through its technical divisions, IDSP, AMR, Climate change and Centre for One Health
is entrusted to undertake various activities pertaining to pandemic preparedness, likely to emerge from zoonotic
threats at human animal and environment interface. National Programmes of the Ministry of Health related to ‘one
health’ are already being implemented through NCDC. Some of them include National One Health Programmes for
prevention and Control of Zoonoses (NOHPPCZ), National Rabies Control Programme, Programme for prevention
and Control of Leptospirosis, Snake Bite Envenomation Prevention and control, National Programme on AMR
Containment, National Programme on Climate Change and Human Health (NPCHH). In addition, a new division of
NCDC, on IHR and pandemic preparedness has recently launched ‘Sector Connect’, an initiative with Animal
Husbandry department for frontline epidemiological training of all sectors involved in one health. These
interventions are being undertaken through strengthening of surveillance, capacity building for early detection,
prevention, diagnosis and treatments of zoonoses, fostering R & D for medical counter measures, advocacy, and
community engagement through a One Health approach.
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In India, the National One Health Mission was recommended during the 21st meeting of the Prime Minister's
Science, Technology, and Innovation Advisory Council (PM-STIAC) in collaboration with different Ministries. The
objective of this mission is to provide universal protection against priority diseases in both human and animal sector
through early warning systems based on integrated surveillance system and early response to endemic and emerging
epidemic or pandemic threats.

The mission will also address key pillars of preparedness in the form of targeted R & D to develop critical tools such
as vaccines, diagnostics and therapeutics in terms of clinical care, and streamlining of data and information. Further
One Health Institutes are also being set up for taking forward research agenda on “One Health”, first one has come up
at Nagpur in Maharashtra.

In view of above, I feel privileged to pen an editorial for this first ever E-Journal from NCDC which very aptly
focuses on this recently launched initiative of ‘ONE HEALTH’ — theme being ‘Uniting for One Health’. The Theme
focusses on an update of various activities undertaken by NCDC and other agencies namely ICMR and DBT, other
relevant ministries; Animal Husbandry, Environment, Forest & Climate Change, WHO & International
Organizations & academia working on “One Health”. These updates would provide important information to readers
on current issues and initiatives by stakeholders on One Health.

I congratulate my NCDC colleagues ably guided by Dr S Venkatesh (formerly DGHS and Director, NCDC) for
successfully drafting this publication with best wishes for this and all following issues hereafter. Let us try and make
this endeavor a global success.

Before ending this editorial, the clinician in me forces me to issue a ‘veiled warning to practitioners of modern
medicine’. While we unite for ‘one health’ across sectors, we continue to dissect human body into pieces for health
management. A similar ‘one health’ approach is absolutely essential to restore the health of humanity. centre to this is
‘PREVENTION’ of disease in a move away from the current emphasis on ‘Diagnostics and Therapeutics’. This
prevention should not lay emphasis on ‘Vaccines’ but on promoting ‘positive health’ by life-style interventions. As a
practitioner of ‘modern medicine’ with over 35 years of experience, I feel that modern medicine is on its last legs
unless it is ready to embrace a ‘one health approach’ for a patient-centric management of human beings, moving
away from a healthcare industry centric approach.
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“One-Health” from Indian Council of Medical Research (ICMR)

Dr. Rajiv Bahl

Secretary to Govt. of India

Department of Health Research, Ministry of Health & Family Welfare
Director-General, Indian Council of Medical Research

E-mail: secy-dg@icmr.gov.in

Over the past few decades, numerous infectious diseases of global concern have emerged, such as the outbreak of
severe acute respiratory syndrome (SARS) in 2003, the HIN1 influenza pandemic in 2009, and the recent COVID-19
pandemic. The globalization of health risks highlights the value of pre-emptive preparedness for future pandemics
and enunciates a One Health approach. While we are threatened by the emergence of infectious diseases, around 75%
of which are estimated to be zoonotic origin, the integrated and unifying approach of One Health offers a platform to
optimize the health outcomes of humans, animals, and the environment, truly encompassing the spirit of the Indian
philosophy ‘Vasudeva Kutumbakom’ or the ‘One world family’.

The National Centre for Disease Control (NCDC) is implementing National One Health Programme for Prevention
and Control of Zoonoses (NOHPPCZ) in the country through the Centre for One Health. It has been working over the
years on One Health in the domain of rabies, vector-borne diseases and in Sector-Connect, their new field
epidemiology training programme.

The upcoming National One Health Institute at Nagpur will be a collaborative Institute where multiple departments
will work. Prominent among them will be NCDC and ICMR. Under the leadership of Principal Scientific Adviser to
the Government of India, One Health Mission is being launched to prepare India for future pandemics and outbreaks.
The Mission will focus on bringing together several Government Departments responsible for human health,
livestock and wildlife to conduct R&D for integrated surveillance and development of medical countermeasures to
emerging diseases.

Recently, we have come together to set up joint outbreak investigation teams, comprising experts from all sectors,
who will investigate outbreaks using the one health approach. We are collaboratively networking selected BSL3 labs
to respond to outbreaks between several departments so that outbreaks samples can be tested on priority basis as a
national network. We have also planned models of surveillance to be set up in zones of higher human-animal-
environment that NCDC can take up and expand. Our latest combined data sharing initiative between VRDLs and
IDSP s a testimonial of our solidarity.

I extend my heartiest congratulations to NCDC at the launch of its open access, peer- reviewed double-blinded
multidisciplinary, quarterly e-Journal “Epi-Dis-PHERE” that would advance public health in the areas of research,
policy, practice, and education with articles on special focus on inter sectoral collaborations.The first issue of the
journal is aptly named “Uniting for One Health” and places into context the need for collaboration in India to achieve
sustainable health outcomes. The journal will offer a platform for experts to share their experiences and collective
wisdom and aid in knowledge dissemination. The content will also promote dissemination of the current best
practices in the one health domain and benefit practitioners and policy makers alike. I extend my wishes to NCDC in
the endeavor for documenting and sharing knowledge on one health practices in India through their e-Journal.
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“One-Health” from Indian Council of Agricultural Research (ICAR)

Dr. Himanshu Pathak

Secretary (DARE) & Director General

Indian Council of Agricultural Research (ICAR)
E-mail: ddgas.icar@nic.in,dg.icar@nic.in

The escalation and widespread occurrence of zoonotic diseases, encompassing infectious agents shared globally
between animals and humans, represent a highly concerning threat to human health. It underscores the fact that
diagnostic, treatment and prevention strategies should be targeted not only at infected humans but also at the
vertebrate hosts (reservoirs) implicated in the transmission of these zoonotic diseases. One Health is defined as 'an
integrated, unifying approach that aims to sustainably balance and optimize the health of people, animals, and
ecosystems. It recognizes the health of humans, domestic and wild animals, plants, and the wider environment
(including ecosystems) are closely linked and interdependent'.

The emergence and dissemination of zoonotic diseases represent a significant menace to human health, necessitating
the adoption of a collaborative One Health strategy. The implementation of enhanced diagnostic methods has
facilitated swifter and more precise identification of livestock diseases, contributing to advancements in treatment,
control and prevention.

Issues at the intersection of human, animal, and environmental health have gained heightened importance in recent
years.The expansion of human and animal populations, shifts in climate and land use, and increased international
travel and trade have become important drivers for the spread of diseases. The One Health approach necessitates
multidisciplinary communication, cooperation, and collaboration. The immediate course of action involves
convening conclaves, workshops, symposia, and seminars that bring together experts from human, animal, and
ecological domains. The purpose is to collaboratively formulate a framework for the surveillance of zoonotic
infections at the interface of animals, humans, and wildlife. These gatherings should establish priorities for an
international, national, and interdisciplinary approach. A successful implementation of the One Health approach
necessitates a shift in the perspectives and actions of all stakeholders. This entails a reevaluation of various
innovative ideas to discover technological solutions, achieved through the sharing of knowledge and experiences.

Veterinary Services in India have a rich history of applying veterinary public health principles to safeguard human
health. Significant efforts in the past have focused on addressing zoonotic diseases and food-borne pathogens
transmissible through foods of animal origin. NCDC and organizations in the veterinary sector collaborate with
various stakeholders to prevent zoonotic diseases of public health significance.

Implementing One Health practices in livestock and aquaculture, particularly through the judicious use of
antimicrobials, can mitigate the spread of Antimicrobial Resistance (AMR), a serious threat to both human and
animal well-being. The overall health of the livestock and poultry sector plays a pivotal role in protecting the national
economy, especially in terms of potential trade restrictions and export bans. Additionally, empowering women in
this sector is crucial, contributing to healthier environment, healthier individuals and healthier animals. Gender-
responsive interventions are imperative within the "One Health approach" to ensure that no one is left behind.
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“One-Health” from Ministry of Tribal Affairs (MoTA)

Shri. Vibhu Nayar
Secretary, Ministry of Tribal Affairs
E-mail: secy-tribal@nic.in

India is among the top geographical hotspots where zoonotic diseases are a major public health issue causing high
burden of morbidity and mortality specially in forest areas where mostly the Tribals resides. Zoonoses comprise a
large percentage of all newly identified infectious diseases as well as existing infectious diseases. Some important
challenges to advancing control of zoonotic diseases and their emergence from wild animals in India include the
presence and dependence of large human populations in forests and on forest land, encroachment of stray animals
such as dogs and cattle on wildlife habitat, overlapping and shared habitats of humans, livestock and wildlife, and the
general lack of appreciation regarding occurrence and dynamics of zoonotic pathogens.

Factors such as climate change, deforestation, expanding human population and agricultural activities, and livestock
revolution have led to an increase in interactions at the wildlife-human/livestock interface. This has resulted in an
increased risk of emergence and re-emergence of wildlife related zoonotic pathogens in India in the last few decades,
such as KFD, Nipah, Influenza, Plague and Leptospirosis. There is a lack of information on zoonotic pathogens
present in wildlife and migratory bird populations except when they affect the human or animal populations in the
country. Preventing the entry of wildlife related zoonotic pathogens into human and livestock populations is an
important challenge for India.

Small-holder and tribal communities face a plethora of challenges including exposure to zoonotic disease risks that
significantly constrain their livelihood opportunities and general wellbeing. Within this purview, there is a growing
consensus in the ‘One Health’ literature that reducing vulnerability to endemic and emerging zoonotic diseases is
heavily predicated on reducing poverty and existing socio-economic inequalities that impede the individual and
collective agency of vulnerable groups.

In tribal areas majority of households do not express worry about contracting zoonotic diseases per se but echoes an
underlying sentiment of helplessness in the face of adversity perturbed by the potential impact on their livelihoods
and welfare, including loss of income, loved ones, caring for ailing relatives and limited access to medical care. Time
is to focus on disease information as a potential determinant at the local level using evidence. This requires adequate
and tailored policy and institutional support at the local level. Cross-sector collaboration in terms of wider
information dissemination and support networks) are critical for bolstering adaptation for vulnerable groups in the
face of emerging disease risks. This invariably requires more empirical evidence to explore the short and long-term
impacts of adaptive practices by local stakeholders to better understand the scope and extent of vulnerability within
and across groups, especially in forest communities highly dependent on forest-based resources for their livelihoods.

Surveillance using traditional as well as molecular approaches can help to better understand prevalent and emerging
wildlife related zoonoses in the country. Close co-ordination among the Ministries will help in gaining the
momentum for One Health. As these diseases are much higher in tribal population this One Health will serve and
prove to be a blessing for the tribal people.
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Though in the Indian context, the OH approach is strategically gaining importance from all stakeholders such as
public health professionals, veterinarians, health-care providers, policymakers, and researchers. While animal-to-
human transmission is a major threat in the country with several diseases such as avian flu, rabies, a major growing
threat is from bovine tuberculosis which is on the increase. In addition, emerging zoonotic diseases are acquired
through wild animals, and the OH approach should look into the wild zoonotic diseases also. The successful
implementation of the OH model involves integration and collaboration between multiple sectors of agriculture,
animal health, and human health. It is important that Coordination between physicians, veterinarians, and
epidemiologists should be strengthened. Technology should be used effectively. Each district and state in the country
needs to be linked through satellite to the designated national headquarters for collecting real-time data on the
activity of pathogens and diseases.

Time is to work in close collaboration to carry out expansive research in the field to prevent and manage the threats of
such pandemics. Health approach emerges as a beacon of hope, offering a holistic framework to address emerging
infectious diseases and zoonotic threats is essential.

As we are heading towards a new era in public health, the NCDC's initiative to launch the E-Journal of "ONE
HEALTH" represents a significant step towards fostering collaboration, disseminating knowledge, and advancing
the collective understanding of this transformative paradigm. The importance of a One Health perspective cannot be
overstated, especially in the context of our contemporary challenges.

The launch of the E-Journal of "ONE HEALTH" is a commendable stride and we congratulate NCDC, MoHFW for
creating a dynamic platform for dialogue and knowledge exchange.
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“One Health approach”- Zoonoses in Wildlife from
Ministry of Environment, Forest, and Climate Change

Dr. Sanjay Kumar Shukla
Member Secretary, Central Zoo Authority
Ministry of Environment, Forest and Climate Change, Government of India

The intricate web of connection between human, animal, and environmental health underscores the need for a
holistic approach to address emerging threats. Within this framework, the One Health concept has gained
prominence, emphasizing the interdependence of these three domains. One critical facet of One Health is the
management of zoonoses, infectious diseases that can jump from animals to humans. This article explores the
significance of adopting a One Health approach to tackle zoonoses in wildlife. The One Health approach recognizes
that the health of humans, animals, and the environment in interconnected. Zoonotic diseases, which account for a
significant proportion of emerging infectious diseases, highlight the potential consequences of ignoring these
interconnections.

Diseases such as Ebola, Zika, and most recently the COVID-19 pandemic have demonstrated the devastating impact
of zoonoses on global health. Wildlife plays a crucial role in the transmission of zoonotic diseases. Many pathogens
have reservoirs in wild animals, serving as a source of infection for domestic animals and humans. The encroachment
of human activities into natural habitats, wildlife trade, and climate change contribute to the increased risk of
spillover events where pathogens jump from animals to humans. Effective surveillance and monitoring systems are
pivotal components of One Health approach to zoonoses in wildlife. These systems involve regular monitoring of
wildlife populations to detect potential outbreaks or unusual patterns of disease. Early detection enables prompt
response measures to prevent the spread of zoonotic pathogens and mitigate the risk of human infections.

In-depth research is essential to understand the dynamics of zoonotic diseases in wildlife. This includes studying the
ecology of pathogens, their transmission pathways, and the factors influencing their emergence. Collaboration and
data sharing across disciplines and institutions facilities a comprehensive understanding of zoonoses, aiding in the
development of targeted interventions and preventive strategies. Conservation efforts and sustainable habitat
management are integral to the One Health approach. Habitat destruction and fragmentation can increase the
likelihood of human-wildlife interactions, facilitating the transmission of zoonotic pathogens. Protecting natural
habitats and implementing conservation measures contribute to reducing the risk of zoonotic spillover events.
Educating communities, healthcare professionals, wildlife enthusiasts is crucial in preventing and controlling
Zoonoses.

Public awareness campaigns can highlight the risks associated with certain behaviours, such as consuming wildlife
or encroaching on their habitats. Informed communities are more likely to adopt practices that minimizes the risk of
zoonosis. Developing and implementing policies that address the root causes of zoonotic diseases is imperative.
Regulations governing wildlife trade, land use and environmental protection contribute to minimizing the risk of
disease transmission. A cohesive policy framework ensures unified and proactive approach to zoonoses at local,
national, and international levels. Zoonotic diseases recognize no borders, emphasizing the importance of
collaboration, sharing information, resources, and expertise enhances the global community’s ability to respond
effectively to emerging threats.
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Collaborative efforts can strengthen surveillance, research and response capacities, creating a coordinated defense
against zoonotic diseases. In embracing the One Health approach to zoonoses in wildlife, we acknowledge the
interconnectedness of human, animal, and environmental health. By promoting collaborative efforts in surveillance,
research, conservation, public health education, policy development, and international cooperation, we can build a
resilient framework to address the complex challenges posed by zoonotic diseases.

Through a unified commitment to One Health, we strive to protect the well-being of both humans and wildlife,
ensuring a harmonious coexistence in our shared ecosystem. We also commend the initiative taken by the NCDC to
launch an E-Journal focused on "One Health." This platform will serve to encourage contributions from the realm of
public health research, as well as from other institutions such as those involved in environmental and veterinary
sectors.
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Abstract I

The concept of One Health emphasizes the interconnectedness of human, animal, and environmental health and recognizes that the well-being of one is intimately linked to the
others. The One Health Certificate Course is a comprehensive educational programme designed to enhance understanding and promote collaborative approaches to address the
interconnectedness of triad of human, animal, and environment in the workforce. This course which was developed and conducted with funding from Dept. of Health Research,
aims to provide participants with a multidisciplinary perspective on the One Health concept, emphasizing the importance of interdisciplinary collaboration to solve complex
global health challenges including zoonotic diseases. In this article we explored the practical aspects of designing and conducting the first of its kind One Health Certificate

Course from India, including the delivery format discussing the delivery format, duration, target audience, follow-up methodology and career prospects for sustainability.

Keywords: One Health, Zoonoses, Public health, Capacity building

Introduction

Inrecent decades, the world has witnessed an increasing
number of global health crises, highlighting the co-
ordination between human, environmental and animal
health. The recognition that the well-being of humans,
animals, and ecosystems is closely interconnected has
given rise to the One Health approach. This holistic
perspective acknowledges the interdependence of
human, animal, and environmental health." It highlights
the importance of cooperation and integration between
various disciplines, including veterinary science,
medicine, ecology, and public health.” The One Health
concept recognizes the interdependence of human,
animal, and ecosystem health, emphasizing that
addressing health concerns in one domain can yield
positive effects in the others.’

Recognizing the urgent need for interdisciplinary
collaboration, institutions worldwide have responded by
introducing comprehensive educational programmes to
equip professionals with the knowledge and skills
necessary to address these complex health challenges.
Approximately 60% of identified infectious diseases
and as much as 75% of novel or emerging infectious
diseases are believed to have originated from animals,
according to estimates.”® Each year, zoonotic diseases
contribute to 2.5 billion cases of human illness and result
in 2.7 million human deaths globally.’ The Government
of India through its institutional framework is taking all
efforts to build capacity on One Health like National
centre for Disease Control, New Delhi is having a public
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health programme on One Health including an
Integrated Health Information Platform (IHIP) for
surveillance and response; a National Institute of One
Health by Indian Council of Medical Research®;
National Institute of Veterinary Epidemiology and
Disease Informatics (NIVEDI), Bengaluru for keeping
a track on animal diseases; Forest Research Institute
(FRI), Dehradun involved in training of forest rangers,
and National Environmental Engineering Research
Institute (NEERI), Nagpur working on leadership in
environmental science and engineering for sustainable
development.

This article serves as an introduction to the
transformative One Health Certificate Course, a
multidisciplinary programme that encompasses the
fundamental principles of One Health and its practical
application in safeguarding the health of our planet. The
One Health Certificate Course acts as a cornerstone for
individuals seeking to enhance their understanding of
the interconnectedness of human, animal, and
environmental health. Through an interdisciplinary
approach, this course enables participants to explore the
complex relationships and interactions that exist within
and between these domains. By embracing the holistic
One Health perspective, professionals can effectively
collaborate across disciplines, bridging the gaps
between medicine, veterinary science, ecology, public
health, and beyond.



This article will delve into the core components of the
One Health Certificate Course, highlighting the diverse
range of subjects covered, including zoonotic diseases
and its epidemiology, ecosystem health, antimicrobial
resistance, climate change, and biodiversity
conservation. By providing participants with a
comprehensive overview of the challenges we face, this
course fosters a deeper understanding of the
interconnected nature of our global health issues,
empowering individuals to develop innovative,
evidence-based strategies for prevention, mitigation,
and control of various diseases of public health concern.
Furthermore, we will explore the practical aspects of
designing and conducting the One Health Certificate
Course, discussing the delivery format, duration, target
audience, follow-up methodology, and career prospects.

This course is designed to generate a basic
understanding of the concept of ‘One Health,” among
the learners and to develop a trained human resource for
adopting One Health approach in management of
emerging & re-emerging infectious diseases significant
for public health and to recognize the importance of
multi-sectoral approach in addressing the disease that
are zoonotic in nature. The course is designed for the
programme officers working at National, State, District
and Sub-district levels, clinicians, policymakers, early
career researchers and students can gain insight into One
Health and its significance regarding emerging and re-
emerging infectious diseases of public health
importance.

The course modules are developed after reviewing
courses offered by international universities and in
consultation with national and international experts.
The proposal of the course was submitted for funding
under the Human Resource Development (HRD)
scheme of the Department of Health Research, Ministry
of Health and Family Welfare, Government of India on
10th August, 2019. The proposal underwent rigorous
review proves and was finally approved for funding on

Ist September, 2020 after one round of revision. The
course principal investigator and coordinator then
contacted National Programme on Technology
Enhanced Learning (NPTEL) for hosting the course in
their platform as they have a well-established
mechanism of hosting various courses.

NPTEL is a collaborative initiative between the IITs and
[ISc, supported by the Ministry of Education (MoE) of
the Government of India, and was inaugurated in 2003.
Originally conceived as an endeavor to bring high-
quality education to every part of the nation, NPTEL
presently provides nearly 600+ certification courses
each semester across approximately 22 disciplines.
Massive Open Online Courses (MOOCs) fundamentally
serve as an asynchronous educational platform, utilizing
pre-recorded lectures, resource videos, lecture notes,
assignments, and quizzes for content delivery and self-
assessment at regular intervals. The learning process
involves a fixed time duration for course completion,
leading to synchronous engagement where teachers and
a substantial number of students participate
simultaneously. This model resembles a traditional
physical classroom setting but operates as an online
course on a larger scale.

After several rounds of discussions with the NPTEL
officials, they finally accepted to host the course on their
platform. However, prior to hosting, the course modules
were further reviewed by experts facilitated by ICMR-
National Institute of Epidemiology, Chennai and
NPTEL. The course modules were peer-reviewed by
four domain experts from different Institutions and the
revisions were made by re-organizing the order of topics,
additions of the modules, modifications of specific
topics, merging of common topics together, revising the
time duration of lectures as per the content. It was
decided that the course will be of 12 weeks and will have
6 modules in it covering different aspects

Table 1: Basic profile of learners under online certificate course on One Health

Total (%) Male (%) Female (%) Other (%)

Age by Category 2058 (100) 986 (47.9) 1068 (51.9) 04(0.2)
13— 20 Years 226 (11.0Y 134(13.6) 091 (8.9) 01(25.0)
20— 30 Years 840 (41.3) 358 (36.3) 490 (45.9) 01(25.0)
30— 40 Years 676 (32.8) 331 (33.6) 343 (32.1) 02 (30.0)
40— 50 Years 233(11.3) 118 (12.0) 115(10.8) 00
50 Years & Above 074 (3.6) 045 (4.6) 029 (2.7) 00
Country of Residence

India 2027 (98.5) 967 (47.7) 1056 (52.1) 04 (0.2)
Outside India 0031(1.3) 019 (61.3) 0012 (38.7) 00
Occupational Stats

Employed 383 (18.6) 216 (36.4) 166 (43.3) 01(0.3)
Faculty 548 (26.6) 230 (42.00 318 (58.0) 00
Students 012(44.3) 430(48.1) 472(51.8) 01(0.1)
Others 215 (104 101 (47.0) 112 (32.1) 02(0.9)
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related to One Health. The course was divided into
following six modules.

Units Name of Modules Durations
Unit I Introduction to One Health 2 Weeks
Unit 1T Emerging Infectious Diseases 4 Weeks
and Antimicrobial Resistance
Unit 11T One Health Application in 2 Weeks
Management of Zoonotic
Diseases
Unit IV Applied Epidemiology & Public | 2 Weeks
Health in One Health Research
Unit V One Health and Health Policy 1 Week
Unit VI Media & Community 1 Week
engagement for
One Health

A total of eighteen professors were invited from across
the world for delivering the lectures on the various
modules of the course.

The introductory video of the Course which provided an
overview of the course was recorded at our campus. The
lectures were recorded through both virtual and in
person mode. The in-person recording was at ICMR-
RMRC Bhubaneswar, IIT Delhi and IIT Kharagpur. The
entire recording was completed over a period of 52 days
across the mentioned locations. Editing and proof
reading was completed in 6 weeks by experts at NPTEL,
Chennai.

The programme was launched on the 23rd of January
2023 in presence of the programme Office from
Department. of Health Research, Ministry of Health and
Family Welfare, Government of India, New Delhi,
Principal investigator of the course and other resource
persons. NPTEL conducted the course as a self-paced
online course, spread across 12 weeks wherein the
students had to spend about 3 hours per week.
Assignments were designed after each topic to monitor
the understanding and knowledge enhancement of the
participants. The course was accessible to enrolled
participants. Each week content was released based on
the units assigned, post which students were given an
assignment based on the lecture taught. Grievances and
doubts were solved via a google group accessible to
students and facilitated by NPTEL. A total of 60
grievances were addressed in this semester. Weekly
feedback was obtained to understand the learning
concept of the participants. After completion of the
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lectures and assignments, an online written test was
conducted at multiple centre of the country on 30th
April 2023. It was a computer-based examination
wherein students had to undertake a three-hour
examination at designated centres. A student had to
secure minimum 40% marks (75% of Final exam and
25% from weekly assignments) to get the course
completion certificate. Participations securing more
than 90% will be awarded with the Achievement Award
certificates.

A total of 2058 participants across the world enrolled
within one month of course advertisement and
undertook the course. Participants were post graduate
students, research professionals, faculties, policy
makers, development sector officials. About 2% of the
total participants enrolled from different countries other
than India, like Singapore, USA, UK, Nepal,
Bangladesh, Sri Lanka, UAE, Canada, Nigeria etc. In
India, the majority registrations were from Tamil Nadu,
followed by Maharashtra. Majority of participants were
aged between 20 to 40 years (74.1%) and about 52% of
participants were female (Table 1). In view of its
popularity and high enrollment, NPTEL has decided to
re-run the course for the next 3 years during the January-
April session. An advanced course on One Health that
will provide emphasis on the components and further
application of One Health in various industries and
research institutes, is scheduled to be recorded and
launched by 2024.

This present course is the first of its kind on One Health
from India and launched online through NPTEL
platform and represents a milestone in global health
education, bridging the gap between human, animal,
and environmental health.

In conclusion, the course will help give light to new
directions for research work and studies in the area of
One Health which is a growing phenomenon in the
current world. Enhancing capacities and fostering One
Health collaborations focused on prioritized diseases
enables a country to not only address existing
challenges posed by emerging diseases more effectively
but also establishes robust systems to promptly detect
and respond to new threats that may emerge, thus
contributing to global health security.” As the world
faces unprecedented health challenges and ecological
threats, it is imperative that we equip professionals with
the necessary tools and knowledge to collaborate across
disciplines. By embarking on this transformative
journey, participants will not only broaden their
horizons but will also contribute to a sustainable and
healthier future for all living beings on our planet.
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Abstact [ —

The concept of One Health has gained significant momentum to address the emerging risk at human- animal- environment interface. Recognizing that the health of these three
interconnected domains is closely intertwined, the One Health approach offers a comprehensive perspective to tackle complex global health challenges. This article delves into
the significance of One Health and its implications for promoting a healthier and sustainable future for all. The article takes a comprehensive review of ongoing efforts in these
directions by various sector and describes the status and progress of the ongoing National One Health Programme for prevention and Control of Zoonoses. The article describes

the strategies and Challenges faced by the programme to realize One Health Concept on ground.

Keywords: One Health, Zoonotic Diseases, National One Health programme for Prevention and Control of Zoonoses

Introduction

One Health has garnered notable recognition as a holistic
strategy to comprehend and tackle emerging threats at the
human-animal-environment interface. Acknowledging
the interconnectedness of these three domains, the One
Health approach provides a comprehensive viewpoint to
address the global health challenges. This article explores
the significance of One Health and its potential to foster a
healthier and more sustainable future for everyone.

Understanding One Health

One Health can be defined as a collaborative and
interdisciplinary approach that recognizes the
interdependence of human, animal, and environmental
health. It emphasizes the need for a systems-level
understanding, acknowledging that diseases and health
threats do not exist in isolation but are the result of
intricate interactions between humans, animals, and their
shared environment . Historically, the human, animal,
and environmental health sectors have often operated in
isolation, leading to fragmented approaches in combating
diseases and addressing health risks. One Health seeks to
bridge this gap by promoting interdisciplinary
collaboration, data sharing, and communication across
various sectors, including human and veterinary
medicine, public health, agriculture, ecology, and

environmental conservation .

The health of humans, animals, and the environment is
fundamentally interconnected. Many infectious diseases,
known as zoonoses, can be transmitted between animals
and humans. Approximately 75% of emerging infectious
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diseases affecting humans have an animal origin, with
examples including Ebola, Zika, and COVID-19. By
understanding the complex interactions between
wildlife, livestock, and human populations, we can
develop proactive strategies to prevent and control such
diseases. Furthermore, environmental degradation and
climate change have profound implications for health.
Deforestation, habitat loss, and the encroachment of
human settlements into previously untouched areas
increase the risk of zoonotic disease transmission.
Additionally, climate change influences the distribution
of disease vectors, such as mosquitoes, impacting the
spread of diseases like malaria and dengue fever. By
considering these interconnections, the One Health
approach provides a framework to mitigate these risks
and safeguard human, animal, and environmental well-
being "',

Benefits of the One Health Approach

1. Disease Prevention and Control: By recognizing the
shared nature of diseases, the One Health approach
emphasizes early detection, surveillance, and rapid
response to disease outbreaks. Collaborative efforts
between human and veterinary health sectors enable
better monitoring and control of zoonotic diseases,
reducing the likelithood of pandemics and improving
public health outcomes.

2. Antimicrobial Resistance: One Health recognizes the
overuse and misuse of antibiotics in both human and
veterinary medicine as a significant concern. By



fostering collaboration, One Health advocates for
responsible antimicrobial stewardship, promoting the
judicious use of antibiotics in both human and animal
health settings, thus combating the growing threat of
antimicrobial resistance.

3. Environmental Sustainability: The One Health
approach underscores the importance of sustainable
environmental practices. By addressing the root causes
of environmental degradation, such as deforestation,
pollution, and climate change, we can mitigate the
emergence and spread of infectious diseases, preserve
biodiversity, and ensure the long-term health of our
planet.

4. Research and Innovation: One Health encourages
interdisciplinary research collaborations, leading to
new insights and innovations. By integrating knowledge
from various fields, we can develop novel diagnostics,
vaccines, and treatments for both human and animal
health, improving health outcomes for all species.

One Health and Pandemic Preparedness

The COVID-19 pandemic has brought to the forefront
the importance of adopting a One Health approach to
global health emergencies. This novel coronavirus, like
many other infectious diseases, demonstrates the
intricate interplay between humans, animals, and the
environment. Understanding the lessons learned from
COVID-19 and embracing the principles of One Health
can enhance our preparedness and response to future
pandemics.

The One Health approach emphasizes proactive
measures to identify and prevent cross species
pathogens transfers and zoonotic spill over events. This
involves addressing the underlying drivers of disease
emergence, such as, deforestation, wildlife trade and
habitat destruction. By implementing sustainable land-
use practices, preserving biodiversity, and promoting
responsible animal husbandry, we can reduce the
likelihood of zoonotic diseases crossing into human
populations. Furthermore, promoting public awareness
and education about zoonotic diseases and their
prevention can empower individuals to adopt safer
practices and behaviours. Encouraging responsible pet
ownership, advocating for the regulation of wildlife
trade, and implementing strict food safety standards are
crucial steps in preventing future zoonotic outbreaks.

The One Health approach encourages interdisciplinary
research and innovation to tackle global health
challenges. COVID-19 has highlighted the need for
accelerated research efforts, including the development
of diagnostics, therapeutics, and vaccines. By fostering
collaboration between human health researchers,

veterinarians, and environmental scientists, we can pool
expertise and resources to expedite the discovery of
solutions. Additionally, integrating animal health
surveillance systems into existing human health
surveillance networks can facilitate early detection of
potential threats. This collaborative approach can also
aid in the development of broad-spectrum antivirals and
vaccines that protect against multiple coronaviruses,
mitigating the impact of future outbreaks .

Pandemic preparedness is a global concept that requires
strong international cooperation and governance. The
One Health approach emphasizes the importance of
collaborative partnerships, data sharing, and resource
allocation among nations. International organizations,
such as the World Health Organization (WHO), World
Organisation for Animal Health (OIE), and the United
Nations Environment Programme (UNEP), play a vital
role in facilitating coordination, standardizing
guidelines, and promoting best practices in One Health
pandemic preparedness .

One Health in Indian Perspective

India, with its vast population, diverse ecosystems,
significant livestock and wildlife populations, faces
unique public health challenges. To effectively address
these challenges, the integration of the One Health
approach into the country’s public health system is of
paramount importance. This article explores the
significance of incorporating One Health principles into
India’s public health framework and the potential
benefits it can bring to the nation’s well-being.

Integrating One Health into India’s public health system
would strengthen disease surveillance and response
mechanisms. By establishing a collaborative framework
involving human health, veterinary services, and
environmental agencies, early detection and timely
control of disease outbreaks can be achieved. This
proactive approach enables rapid deployment of
resources and interventions to prevent the spread of
diseases from animals to humans and vice versa *'". For
instance, a One Health approach to combat diseases like
avian influenza and Nipah virus would involve close
coordination between veterinary departments, public
health agencies, and wildlife authorities. This
collaboration facilitates efficient monitoring of disease
patterns in animals, early detection of potential threats to
human health, and the implementation of preventive
measures to minimize the impact of outbreaks ““*'*'?.

Key Stakeholders for One health

Currently major stakeholders in India in One Health
includes Ministries of Health, Agriculture, Animal
Husbandry, Environment and Forest, Science and
Biotechnology, Water and Sanitation Human Resource,
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etc. and organizations such as NDMA, DCGI, FSSAI
etc.

One Health initiatives in India

India also echoes the global voice acknowledging the
importance of “One Health” and paid a particular heed
to make One Health Approach as an inbuilt principle in
its national programmes for e.g., There are several
programmes and initiatives that are currently run by
different ministries and stakeholders with One Health
approach with well-defined subject specific objectives
and strategies.

For zoonosis, ICMR and ICAR have developed
collaboration for joint research priorities. Ministry of
Science and Technology has proposed to have a One
Health roadmap for India with the Ministries of Health,
Agriculture and Environment, Forest and Climate
Change.

National Disaster Management Authority (NDMA),
NCDC, Emergency Medical Relief (EMR), THR
division had played important role in crisis situations
especially outbreak response and managements e.g.
outbreaks of Zika, Nipah and AMR related containment.

FSSAI have taken several initiatives under Swasth
Bharat initiative for generating community awareness
on eating habits of people. NDMA and Ministry of
Health are working on preparation and implementation
of action plans on climate change related events.

“National institute for One Health” in Nagpur is an
upcoming key pillar for leading One Health Research
under the aegis of ICMR.

National Programme for AMR containment was
launched during 12th five-year plan (2012-2017) and
currently strengthening state medical college labs in 26
States/UTs. The programme focusses to establish a
laboratory-based AMR surveillance system in India and
to strengthen infection control practices. Under the
programme in April, 2017 an Inter-ministerial
consensus was signed named as Delhi Declaration on
AMR to adopt a holistic and collaborative approach for
AMR containment in the country.

National Programme for Climate Change and
Health was launched by MoHFW under National
Health Mission in 2019 to create awareness among
general population, health care providers and Policy
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makers about the impact of changing climate on human
health and to strengthen healthcare system to reduce
illness/diseases due to varying climate.

National Action Plan for Dog Mediated Rabies
Elimination from India by 2030 launched jointly by
Ministry of Health and Family Welfare and Ministry of
Fisheries, Animal Husbandry and Dairying in 2021 is
another endeavour to address the rabies menace in the
country by adopting strategic One Health intervention
both for human and animal health sector.

National One Health Mission was set up upon
approval of The Prime Minister’s Science, Technology
and Innovation Advisory Council (PM-STIAC) to
coordinate, support and integrate all the existing One
Health activities in the country and fill any existing gaps.
One Health Mission have several undergoing initiatives
such as targeted research and development, database
integration, streamlining of regulatory and approval
processes and Integration of the efforts into existing
programmes to prevent further siloes.

National One Health Programme for Prevention and
Control of Zoonoses a hundred percent centrally
funded programme was launched in 2013 by Ministry of
health and family welfare with NCDC as its nodal
agency to implement and coordinate the activities under
the programmes. The key objective of the programme
was to strengthen the intersectoral coordination
between human, animal, and environmental sectors.
Over the year the programmes has expanded its vision to
institutionalize the structural mechanism for one health
in the country at national, state district, block and up to
village level with active community engagement. The
programme has missioned to bring all stakeholders from
policymakers makers till front -line workers with shared
vision and common goal on strategic One Health
Platform. The ultimate goal of the programme is
protecting communities and minimizing socioeconomic
losses due to emerging and re-emerging zoonotic
threats.

The stated objective of the programmes is to
operationalize “One Health” mechanisms for
prevention and control of Zoonoses through
strengthening Inter-sectoral Coordination among all
stakeholders at the National, State, and District and
below district level. The key strategies to achieve the
objective is conceptual existing surveillance systems in
all sectors, roping in veterinary and wild life institutes as
regional coordinators joint capacity building



programmes, networking and mapping laboratory
resources for cross sectoral efficient use of resources for
zoonotic pathogens within the ambit of scientific
protocols and preserving and protecting the sectoral
priorities.

The programme has six broad components and many
sub components as —

1. Institutionalize One Health mechanism at National,
State and district level

2. Integrated Manpower development through Capacity
Building programmes through Regional Coordinators
network & partner institutions.

3. Establishing an Integrated Surveillance mechanism
for one health by digital interlinkages of existing portal
through APIs in different sectors and enhancing use of
artificial intelligence and data modelling for predictive
analytics for early warning signals. This component
envisages establishing a network of sentinel
surveillance sites on Zoonoses across the country.

4. Integrated Community Outreach programme
activities interlinked with sentinel surveillance sites and
regional coordinators

5. Advocacy and Risk Communication activities for
target and at-risk population

6. Undertaking multidisciplinary operational research
activities in collaboration with partners organization.

The programme is being implemented in all 36
States/UTs. At National level various committees have
been formed to monitor the progress of these
programme for e.g. standing committee on zoonosis and
diseases specific national technical advisory group are
constituted to advise the programme division on various
technical aspects of the programme. The programmes
have devised and formulated operational guidelines for
its various components and has been able to sensitize the
concerned stakeholders as evidenced by an active
networking and partners ship with many institutes and
universities both in health and veterinary sector.
Constitution of State and district level zoonoses
committees with representation of all concerned
stakeholders has been able to draw the attention of state
governments to address the zoonotic diseases with One
Health approach.

The expanding network of sentinel surveillance sites for
zoonoses with integrated community outreach
activities, joint training of medical and veterinary
professionals, state and district level rapid response
teams on joint risk assessment and outbreak
investigations has been able to improve intersectoral
collaboration and hence bridging the knowledge gaps

among various sectors. Operational and applied research
activities for Zoonoses are consistently undertaken by
regional coordinators and partners organizations The
programme is attempting to create an integrated
web/digital portal for zoonotic pathogens which would
be a joint IT platform for data sharing on agreed
parameters between concerned sectors such as health
(IDSP), veterinary (NLM/NADRS) and Climate data
(IMD). This will enable to develop a Real-time alert
mechanism for zoonotic diseases and timely detection,
effective prevention, and public health response for
impending outbreaks.

Joint training is conceptualised to educate ASHAs,
AWW, and Paravets and Field level Wildlife workers
through joint training session and awareness programme
on zoonoses and reverse zoonoses. Creating awareness
on zoonoses among farmers and livestock handlers
through Gram Sabha and Village committee through
mass education and Inter-personal communication is a
strategic intervention under the programme to foster the
one health concept at grass root level.

Challenges

Implementing the One Health approach in India faces
numerous challenges stemming from various factors.
Firstly, the divergent priorities across different sectors
pose a significant hurdle. Each sector, be it human health,
animal health, or environmental sector, operates with its
own set of priorities and objectives, often leading to
fragmented efforts. Additionally, there is a lack of
coordinated efforts among stakeholders and a deficiency
of necessary policies to facilitate inter-sectoral
collaboration. India's pursuit of comprehensive health
practices, encompassing human, animal, and
environmental health, faces significant challenges due to
legislative barriers. There is a need to integrate and
strengthen legislation for development of comprehensive
One Health regulatory framework that integrates laws
across human health, animal health, and environmental
protection to enforce robust surveillance systems and
timely reporting that is imperative for effective One
Health practices.

Another critical issue is the minimal data sharing
between sectors, hindering comprehensive and effective
response to health challenges. Public awareness about
the interconnectedness of human, animal, and
environmental health remains low, further exacerbating
the problem. Insufficient technical capabilities,
especially in rural areas, and logistical constraints pose
additional barriers. Furthermore, India's rich biodiversity
and complex wildlife sector present unique challenges in
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disease surveillance and management. Overcoming these
challenges requires concerted efforts from policymakers,
healthcare and veterinary professionals, researchers, and
the public to foster a holistic approach towards health
management.

Conclusion

Although One health is well conceptualized in the above
national programme but realization of the concept seems
impractical at times due to many challenges such as lack
of policy framework, sectoral silos and disparate human
and animal disease reporting and surveillance systems.
There are significant gaps in the required infrastructure
and human resources in all sectors particularly in
veterinary and wild life sector. Inadequate resource
allocation, lack of SOPs for systematic communication,
inherent differences in disciplinary training, knowledge
deficits and inter and Intra hierarchical coordination
challenges further complicate the situation. However,
with the lessons learnt with covid pandemic, there is
global movement to incorporate the One Health Principle
in all policies and programmes. The recent launch of
Joint Plan of Action on One Health by UN quadripartite
(WHO-OIE-FAO-UNEP) and systematic dialogue on
One Health at G20 and UK G7 forum has resulted in
significant sensitization the stakeholders to obtain the
highest level formal mutual cooperation agreements on
“One Health” activities. Triggered with the global
momentum, the National One Health programme for
Prevention and Control of Zoonoses, a policy driven
initiative by Government entails a bright scope of
realizing the concept of one health and has the potential to
improve overall public health outcomes and promote
sustainable development.
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Abstract _

India, with over 536 million livestock, holds the world's highest livestock population, including 300 million cattle and buffaloes and 851 million poultry. This significant animal
population supports millions of rural families' livelihoods. India ranks first in livestock population and milk production, third in egg production, and eighth in meat production,
contributing substantially to global demands. Despite occupying only 2.4% of the world's land area, India maintains 10.71% of the global livestock. The global livestock
demand is projected to reach $20 billion by 2026, presenting India with an opportunity to meet this demand. However, pandemics and zoonotic diseases pose significant threats,
emphasizing the need for a comprehensive zoonotic disease surveillance system. Such a system would detect disease emergence early, minimizing transmission and spread.
India's membership in the World Organization for Animal Health mandates disease surveillance and reporting, which is crucial for early detection and international trade. The
Department of Animal Husbandry & Dairying has implemented surveillance programmes to detect disease events early, assess intervention measures, and determine disease-

free areas, aiding national disease control and eradication efforts.
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Introduction

India is home to the world's highest livestock
population, with around over 536 million livestock'
including 300 million® cattle & buffaloes and 851
million poultry. This vast animal population is
significant to the country, as it supports the livelithood of
millions of rural families who depend on them for their
daily needs. We rank 1" in livestock population’, 1" in
milk production’, 3" in egg production’, 8" in meat
production contributing 15%, 23%, 18% and 3%,
respectively, towards global demands. Furthermore,
with only 2.4% of the land area of the world, India is
maintaining about 10.71% of the world’s livestock’. As
the global demand for livestock is estimated to reach $20
bn by 2026’ (with livestock production anticipated to hit
~2 bn), it gives India an opportunity to fill the void in
demand-supply.

Pandemics impact society, economy, and life both
human and animal hence it must not be overlooked.
India faced livestock diseases like LSD and ASF
causing significant loss to farmers. Zoonotic diseases
are a major concern, with 60% of human pathogens
being zoonotic and 75% of emerging pathogens are also
zoonotic’. Food-borne diseases and antimicrobial
resistance burden the nation's health system and
economy. Given recent experiences with rapidly
spreading global outbreaks crossing borders and
continents, it is crucial to establish a comprehensive and
global zoonotic disease surveillance system. This
system should be capable of detecting disease
emergence in human or animal populations anywhere in
the world as early as possible. A zoonotic disease

surveillance system still offers significant benefits by
providing critical data to inform evidence-based
responses. This, in turn, minimizes the opportunities for
zoonotic disease emergence, transmission, and spread
in both human and animal populations (National
Research Council, USA)

Importance of Animal Disease Surveillance
& Reporting

Disease Surveillance and Reporting plays a major role
in disease prevention and control. Further India being a
member country of the World Organization for Animal
Health (WOAH, formerly known as OIE) reporting of
animal health situation becomes mandatory. Disease
surveillance and reporting becomes utmost essential as
it helps in early detection of diseases and facilitates
international trade. To tackle these challenges, the
Department of Animal Husbandry & Dairying (DAHD)
has implemented livestock disease surveillance with
specific objectives, including early detection of disease
events, assessing intervention measures' effectiveness,
and determining disease-free areas. The data obtained
from such surveillance programmes helps in evaluating
national disease control and eradication efforts.

Initiatives by the Department

To make the livestock sector more dynamic and vibrant,
the Department has realigned/revised the schemes, viz.,
Rashtriya Gokul Mission, National Programme for
Dairy Development, Livestock Health & Disease
Control Programme, National Livestock Mission and
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Livestock Census and Integrated Sample Survey to
further boost the livestock sector growth and promote
entrepreneurship thus making animal husbandry more
remunerative to the crores of farmers engaged in this
sector. The world’s largest vaccination programme for
livestock in form of National Animal Disease Control
Programme (NADCP) for control of FMD and
Brucellosis was initiated in 2019 with a budget
allocation of 213343 crore’. The programme targeted for
vaccination coverage of 300 million cattle and buffalo,
225 million sheep and goat and 10 million pigs
including traceability with unique Pashu Aadhar.
Further vaccination against PPR and CSF is also carried
out with 100% support from Central Government.

To provide last mile doorstep veterinary service
delivery, Mobile Veterinary Units have been supported
by the Department with a dedicated vehicle with Call
centre (@ 1962) for every 1 lakh livestock population”.
Under this till date, 4340 Mobile Veterinary Units
(MVUs) have been sanctioned to different States/UTs
out of which 1805 have started providing doorstep
service delivery to the farmers.

Additionally, disease diagnostic laboratories at the State
and district levels, along with Central and Regional
Disease Diagnostic Laboratories (CDDLs & RDDLs)
for diagnostic services, are pivotal in the country's
animal disease diagnosis and control activities.
Furthermore, besides the government-run diagnostic
laboratories, private animal disease diagnostic
laboratories also operate across the country. Currently
the diseases monitored on priority includes Foot and
Mouth Disease, Peste des Petits Ruminants, African
Swine Fever, Lumpy Skin Disease, Avian Influenza,
Rabies, Brucellosis, Classical Swine Fever, and New
Castle Disease.

The effective livestock surveillance measures and
control programmes in India have led to attainment of
WoAH disease-free status for several diseases
Contagious Bovine Pleuro-pneumonia (CBPP), Bovine
Spongiform Encephalopathy (BSE) and African Horse
Sickness (AHS). Further, Rinderpest has been
eradicated globally with continuous efforts through
disease surveillance monitoring and vaccination. India
has two WoAH reference laboratories, i.e ICAR-
National Institute of High Security Animal Diseases
(NIHSAD, Bhopal) for Avian Influenza and the
Veterinary College, Bangalore, for Rabies which have
been instrumental in keeping the two major diseases of
global concern under the radar. Similarly, there are other
National Reference Laboratories for specific diseasesi.e
ICAR-NIFMD in Bhubaneswar for Foot and Mouth
Disease (FMD), ICAR-NRCE in Hisar for Equine
diseases, and ICAR-NIVEDI in Bangalore specializing
in surveillance and epidemiology, etc.
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The Department is carrying out active surveillance for
livestock diseases like Foot and Mouth Disease,
Brucellosis, Peste des Petits Ruminants (PPR) and
Highly Pathogenic Avian Influenza Virus (AIV). The
surveillance plan has been designed based on multistage
stratified/cluster random sampling. Active surveillance
for avian influenza is conducted in at-risk populations
based on detecting exposure to (antibody detection by
serology) or the presence of (virus or antigen detection
through swabs) the AIV. The veterinary authorities visit
commercial poultry farms, backyard poultry, and live
bird markets (LBMs) for clinical examinations and
collection of samples etc. Surveillances are carried out
with multistage stratified / cluster random sampling. The
following sampling frame has been constructed with the
assumption of a conserved prevalence rate of 2%;
cluster level prevalence of 10% of 2% of animal
prevalence; 90% test sensitivity; 50% Herd level
sensitivity for detection of disease and 95% confidence
interval. The active surveillance plan is detailed in the
National Action Plan for Preparedness Control and
Containment of Avian Influenza 2021.

Passive Surveillance is carried out to detect any unusual
mortality for which the Animal Disease Surveillance
Reportis followed which included all notifiable diseases
scheduled in the 'The Prevention and Control of
Infectious & Contagious Diseases in Animals Act
2009°. All States and UTs submit a monthly ADS report
to the department which helps in the evaluation of the
disease scenario in country and devise an effective
control strategy.

Disease Reporting to WOAH

As a member country, India submits Animal Health
Information to WOAH under the World Animal Health
Information System (WAHIS) platform. In this, India
summits the information related to the endemic diseases
under the six-monthly report, whereas the emergent and
exotic disease are reported under immediate
notification. Under WAHIS there is also provision for
reporting of diseases in wildlife.

National Animal Disease Referral Expert

System (NADRES)

The ICAR- NIVEDI has developed an advanced
software application called National Animal Disease
Referral Expert System version (NADRES)’. This
system serves as an early warning mechanism,
providing livestock disease forewarning and climate-
associated disease risk factors to stakeholders. It enables
timely implementation of prevention and control
measures, reducing disease incidence and minimizing
morbidity and mortality. NADRES relies on nationwide
disease surveillance, reporting, and epidemiological
investigations, supported by a geographical information



system (GIS) for data integration and analysis. By
combining animal health data with information like
livestock population, land use, meteorological, and
remote sensing data, dynamic and static livestock disease
precipitating factors are identified. It utilizes climate and
meteorological data, along with other risk parameters, to
forecast disease outbreaks up to two months in advance
at the district level. The unique forewarning
methodology combines 24 parameters at the village
level, aggregated to the district level for analysis. It has
the potential to serve as a valuable tool for farmers,
veterinarians, policymakers, and other visitors.

National Animal Disease Epidemiology

Network (NADEN)

From April 2021, AICRP-ADMAS centres were
renamed as the National Animal Disease Epidemiology
Network (NADEN), which currently consists of thirty-
one centres. NADEN aims to serve the following
mandate:

a. Conducting sero-monitoring of animal diseases using
asample frame.

b. Investigating endemic, emerging, and re-emerging
animal disease outbreaks with innovative technologies.
c. Strengthening the National Livestock Serum
Repository.

d. Effectively updating NADRES with active disease
data and climatic and non-climatic risk factors.

e. Conducting surveillance of diseases/pathogens in
companion, laboratory, and wild animals.

f. Analyzing economic losses due to animal diseases and
evaluating the effectiveness of control measures
implemented for their management.

National Digital Livestock Mission (NDLM)
The National Digital Livestock Mission (NDLM) is an
initiative by the Department aimed at transforming
India's livestock sector into a farmer-centric, technology-
driven ecosystem. The livestock sector plays a
significantrole in rural livelihoods but remains untapped.
To achieve this, the NDLM has outlined several key
objectives, including establishing a "farmer-centric
system," building a mechanism for Direct Benefit
Transfer programmes, encouraging greater participation
of the private sector, implementing robust closed-loop
breeding systems and disease surveillance/control
programmes, and promoting better alignment and
coordination among various national and state
programmes.

The key building blocks of the NDLM are unique animal
identification, enhanced mobile applications (e-Gopala),
and well-designed backend IT systems. The NDLM
emphasizes better analytics through high-quality data
generation and utilization of Artificial Intelligence and
Machine Learning (AI/ML) to enhance disease

prediction, diagnostics, animal management, and
product traceability. To ensure the sustainable
management of the digital architecture, NDLM
proposes the creation of a dedicated entity aligned with
the Ministry's mission. This entity will serve as a
technical resource and data analytics hub.

The basic digital applications like Information Network
for Animal Productivity and Health (INAPH) have been
implemented, gathering feedback for continuous
improvement. Disease reporting systems, such as the
National Animal Disease Reporting System (NADRS),
have also been incorporated, refining reporting methods
based on field input. The NDLM is a formidable
undertaking, drawing inspiration from successful
nation-scale programmes and seeking to capitalize on
India's technological capabilities and resilience, aiming
to unleash the full potential of the livestock sector.
Recognizing the importance of controlling diseases that
impact animals and humans, the mission aims to build
robust disease surveillance and control programmes.

One-Health Initiatives

The urgency to address animal pandemics cannot be
understated. Collaboration among Indian government
institutions, private organizations, and states is crucial to
ensure a comprehensive programme's success.
Moreover, global community involvement is necessary
due to the transboundary nature of infectious diseases.
The Department of Animal Husbandry & Dairying
(DAHD) is actively engaged in the proposed National
One Health Mission, which aims to link databases and
enhance disaster resilience. Meeting these global
challenges demands collaborative efforts across sectors,
borders, and disciplines. It is imperative that
organizations and countries unite, sharing information
and providing support, to foster a stronger and more
resilient global community.

To prepare for future disease outbreaks, the Department
of Animal Husbandry and Dairying (DAHD) has
launched the Animal Pandemic Preparedness Initiative
(APPI) on April 2023, the first of its kind worldwide.
Under the APPI, several key activities are being
undertaken. This includes the establishment of joint
investigation and outbreak response teams (national and
state), the development of an integrated disease
surveillance system based on the National Digital
Livestock Mission'’, strengthening the regulatory
system (e.g. NANDI-NOC for approval of new drug and
inoculation system online portal)’, creating disease
modeling algorithms and early warning systems,
collaborating with the National Disaster Management
Authority (NDMA) for disease mitigation strategies,
initiating targeted research and development for priority
diseases, and building genomic and surveillance
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capacity for timely disease detection.

Recognizing the challenges posed by zoonotic diseases
and exotic animal diseases of economic significance,
Department of Animal Husbandry & Dairying (DAHD),
Government of India took initiatives to address the
emerging infections through One-Health approach
wherein the focus of activities revolves around
intersectoral coordination, capacity building, reporting,
information sharing across sectors and outreach. One
Health Support Unit (OHSU) was established by DAHD
with funding support from BMGF and CII as
implementing agency'’. To pilot the proposed
interventions, two states (Uttarakhand and Karnataka)
were selected using various ranking indices, including
operational and non-operational parameters. The
interventions encompass the strengthening of field and
diagnostic capacities, networking of laboratories, digital
disease reporting and response, and strengthening of
biosafety and biosecurity in farm settings towards
achieving the “Predict-Prevent-Detect-Respond”
doctrine.

The Department is initiating a programme for Animal
Health System Support for Improved One Health
(AHSSOH) with World Bank support wherein animal
health infrastructure and capacities would be
strengthened for effective implementation of One
Health at the national level”. The project would target
integrated disease surveillance for zoonotic diseases
linking to human and wildlife systems, thereby creating
a truly integrated system. The AHSSOH project will be
piloted in five states, viz., Assam, Karnataka,
Maharashtra, Madhya Pradesh, and Odisha. The
primary goal of this project is to enhance the quality and
accessibility of animal health services for livestock
farmers and promote better coordination between
animal and human health sectors in these focus states.
The project would target integrated disease surveillance
for zoonotic diseases linking to human and wildlife
systems, thereby creating a truly integrated system. The
project would cover 151 districts across the five
participating states, with plans to upgrade 75
district/regional laboratories and strengthen 300
veterinary hospitals/dispensaries. Additionally, the
project aims to train 9000 para-veterinarians/diagnostic
professionals and 5500 veterinary professionals. It will
also launch an awareness campaign on the prevention of
zoonotic diseases and pandemic preparedness at the
community level by reaching out to six lakh households.

Hence, the APPI, AHSSOH and One Health pilot
initiatives aim to strengthen India's readiness to address
future animal health emergencies. This ensures the well-
being of livestock, farmers, and the overall economy.
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Future plans

To enhance animal health management and disease
control, a strong focus on strengthening Integrated
Disease Surveillance and early warning systems is
crucial. These systems play a critical role in timely
detecting, monitoring, and responding to infectious and
zoonotic animal diseases.

The approach involves various measures such as routine
passive surveillance, environmental genomic
surveillance, laboratory management information
systems, and AI/ML-based data analytics to achieve
comprehensive One Health surveillance. Strengthening
disease surveillance systems helps authorities
proactively identify disease outbreaks, assess their
severity, and respond promptly, minimizing their impact
on animal and public health and the economy.

Further focus on environmental genomic surveillance
becomes essential to connect environmental data to
early warning systems, detecting potential disease
vectors or reservoirs to implement preventive measures.

Establishment of a laboratory management information
system (LMIS) is the need of the hour to ensure efficient
tracking of samples and results, aiding disease
confirmation and guiding control strategies.
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Abstract I

Monitoring and predicting diseases is essential to track and anticipate disease outbreaks in wild animal populations, impacting both animal and human health. Effective animal
disease monitoring and control programmes, along with swift response systems, rely on robust surveillance systems. They can provide decision-makers with timely and reliable
information about the state of animal diseases within a country. Conserving nature and preserving ecosystem services, including disease regulation, is crucial. The article

summarizes the surveillance approaches from the animal health perspective.

Keywords: Health, Wild animal disease, Surveillance

Introduction

Monitoring and predicting diseases in wild animals are
crucial elements of public health and wildlife
management plans. These procedures seek to track and
anticipate disease outbreaks in wild animal populations,
which could have a big impact on both animal and
human health. Effective animal disease monitoring and
control programmes, along with swift response systems
to emerging threats, rely on robust surveillance systems.
They furnish decision-makers with timely and reliable
information about the state of animal disease(s) within a
country. Surveillance is the continuous scrutiny of the
factors that determine the occurrence and distribution of
disease and other conditions of ill health in a population.

Conserving nature and preserving ecosystem services,
including disease regulation, is crucial for human well-
being. Biodiversity acts as a buffer against the
emergence and transmission of infectious diseases.
Healthy ecosystems with diverse species populations
can help regulate disease dynamics by limiting the
transmission of pathogens between species or
controlling the population of disease vectors. South Asia
has been identified as a hot spot for the emergence of
zoonotic infectious diseases, but limited capacity has
kept wildlife departments in most countries from being
active participants in preparedness and response
efforts.”’

The idea of "One Health" has changed over the past ten
years as a result of the more frequent and serious risks to
the health of people, animals, plants, and the
environment.The interaction between domestic
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animals, wildlife, and humans has evolved as a result of
the continuous globalization of society, human
population development, and related landscape changes
(Molyneux et al. 2011). A holistic and systems-based
approach is required for one health, which
acknowledges the interconnectedness between the
wellbeing of people, animals, plants, and the
environment. This integrative concept brings together
various sectors to address the problems with
productivity, conservation, and health.

With its extensive animal herds, rich fauna, and dense
human population, India poses a higher risk for the
inter-compartmental spread of illnesses.

Additionally, One Health approaches emphasize
collaboration and cooperation among various sectors,
including human health, veterinary science,
environmental conservation, agriculture, aquaculture
and wildlife management. By working together, sharing
data, conducting joint research, and implementing
coordinated strategies, we can enhance disease
surveillance, early detection, and rapid response
capabilities. Adopting holistic One Health approaches
is crucial towards addressing the increasing threat of
infectious diseases to wildlife conservation, public
health,and overall ecosystem well-being. By
conserving nature, preserving biodiversity, and
understanding the drivers of disease emergence, we can
better mitigate and manage the risks of emerging
infectious diseases for the benefit of all species.



Wild Animal Disease Surveillance

Wild animal disease surveillance involves systematic
monitoring and data collection to detect the presence
and spread of diseases in wildlife populations. It is
crucial for early detection and containment of infectious
diseases that could potentially spill over to domestic
animals or humans (zoonotic diseases). In the context of
animal health, wildlife disease surveillance may provide
information regarding domestic and wild animal
morbidity and mortality, identify changes in patterns of
disease occurrence over time, and assist in early
detection of disease outbreaks, including those linked to
emerging diseases. Since there are many species of
wildlife, there are varied risks of bi-directional disease
transmission in different regions or areas, which are
dictated by the wildlife species and types of livestock
interfaces present. Thus, setting up national wildlife
disease surveillance programme is crucial for
understanding local risks to animal health and potential
zoonotic disease transmission.

Key elements of wild animal disease

surveillance include

a. Data Collection: Wildlife biologists and
veterinarians collect samples, such as blood, tissues, or
faeces, from wild animals. These samples are then
analysed in laboratories to identify pathogens and
monitor disease prevalence.

b. Monitoring and Reporting: Surveillance
programmes track disease patterns and incidents in
specific animal populations and regions. This
information is reported to relevant authorities for further
analysis and response planning.

c. Disease Mapping: By recording disease occurrence
geographically, surveillance efforts can create disease
distribution maps, which help identify high-risk areas
and potential sources of outbreaks.

d. Zoonotic Disease Monitoring: Surveillance focuses
on zoonotic diseases to understand and mitigate their
transmission risks. Many diseases can be transmitted
from wild animals to humans. Health officials can
identify potential zoonotic threats by monitoring wild
animal populations and take preventive measures to
minimize human exposure.

e. Population Health Assessment: Discase
surveillance also plays a role in assessing the overall
health and well-being of wildlife populations. Tracking
disease prevalence can provide valuable data on the
conservation status of species.

Distinctions from Domestic Animal

Surveillance

Whereas farmers, animal handlers and veterinarians
will commonly recognize illness in domestic animals,
in most situations wild animals do not have this close
observational vigilance and monitoring, which can
limit detection and reporting of diseases in wildlife as
well as access to data collected from other sources. In
addition, some diagnostic tests may not be validated
for wild species in terms of specificity and sensitivity.
Furthermore, there are different stakeholders and
participants; for example, wildlife biologists and
ecologists should be engaged in the development,
analysis, interpretation, and communication of results
for a wildlife disease surveillance programme.
Additionally, wildlife managers or rehabilitators,
conservation managers and other stakeholders may be
key collaborators in acquiring specimens.

Wild Animal Disease Forecasting

Wild animal disease forecasting employs various
models and data analysis techniques to predict the
likelihood of disease outbreaks in wild animal
populations. The aim is to anticipate disease outbreaks
and take proactive measures to prevent or control their
spread. It helps wildlife managers prepare for
potential outbreaks and take preventive measures.

Key components of wild animal disease

forecasting include

a. Data Analysis: Surveillance data, environmental
factors, and other relevant information are analyzed to
identify patterns and trends related to disease
occurrences. Environmental factors, such as
temperature, humidity, and precipitation, can
influence disease transmission and the behavior of
wild animals. Forecasting models integrate this data
to predict disease patterns. Understanding the
movement patterns and behaviors of wildlife can help
predict the potential pathways for disease
transmission between different animal populations.

b. Mathematical Models: Disease models are used to
simulate disease spread based on factors like
population density, animal movement, environmental
conditions, and transmission dynamics. Historical
disease data can be analyzed to identify patterns and
trends, helping to predict potential future outbreaks.

c. Risk Assessment: Forecasting enables the
assessment of the risk of disease emergence and
spread in specific regions or animal populations.

d. Early Warning Systems: Forecasting can trigger
early warning systems to alert authorities and
stakeholders about potential outbreaks, allowing them
to implement appropriate measures promptly.
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Benefits of Wild Animal Disease Surveillance

and Forecasting

Early Detection: Surveillance allows for early detection
of diseases, facilitating timely response measures and
reducing the risk of widespread outbreaks. Forecasting
helps implement preventive measures, reducing disease
transmission and protecting both wildlife and human
populations. By predicting disease outbreaks, resources
can be allocated more efficiently to target high-risk areas
and populations, optimizing disease control efforts.

Conservation: Disease surveillance helps protect
endangered species by preventing disease-induced
population declines.

Public Health: Monitoring zoonotic diseases in wildlife
contributes to the prevention of human infections and
pandemics.

Ecological Balance: Preventing disease outbreaks in
wildlife maintains ecological balance and supports
ecosystem health.

Avian Influenza as a specific case for integrated
surveillance

Avian Influenza infection in poultry and other avian
species is caused by the Influenza A viruses. Avian
Influenza viruses have been classified into subtypes
based on haemagglutinins (HA) and neuraminidase
(NA) proteins. At least 16 types of HA and nine types of
NA have been identified in Avian Influenza virus in
birds. Diverse influenza A viruses are also found in
aquatic waterfowl (Anseriformes and Charadriiformes),
poultry, swine, horses, aquatic mammals, bats, and
domestic pets such as cats and dogs. However, wild
water birds (e.g., gulls) are the natural reservoirs.
Because of antigenic shift and antigenic drift, the new
Avian Influenza subtypes may emerge that could result
in serious consequences. The first outbreak of Avian
Influenza was reported in China in 1996, and it entered
India in 2006. India has seen multiple outbreaks of Avian
Influenza between 2006 and 2019 across 15 different
states. A recent outbreak was reported in Kerala in
December 2022. As per data from WHO, since 2003,
more than 860 human infections of HPAI - HSN1 have
been reported.

The Action Plan for Prevention, Control and
Containment of Avian Influenza, 2021, has provided a
surveillance plan for avian influenza with the aim of
early warning, detection, and to take containment
measures. The surveillance for avian influenza includes
the screening of both domestic poultry and migratory
birds. The samples collected during the surveillance
process are screened at RDDLs, whereas ICAR —
NIHSAD, Bhopal, acts as national referral laboratory
for Avian Influenza.
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Following the principles mentioned above, the
following set of information is presented for designing
the surveillance programme for Avian influenza:
1.Surveillance sites: Zoos, national parks, poultry
farms, Slaughter houses, poultry markets, wet markets
and other risk-based sites

2.Samples: Soil in deep litter system, droppings in
battery caging system, carcass, air, water

3.Time and Frequency of Sampling: October to March;
April to September

4. Epidemiological units: Poultry, migratory bird
aggregation sites (e.g., lakes etc.), birds in zoos, birds in
the wild.

5.Assays that can be used: Serological assays, Real-
time PCR, sequencing
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Figure 1: Integrated Surveillance for Avian Influenza

Conclusion

Overall, wildlife disease surveillance and forecasting
are vital components of a comprehensive strategy to
safeguard both wildlife and human health, conserve
biodiversity, and sustain ecosystems. With increasing
globalization and movement of people and goods and
illicit wild animal trade, diseases can quickly spread
across borders. Wildlife diseases can have significant



economic impacts on agriculture, aquaculture, and
related industries. Surveillance and forecasting support
biosecurity efforts by identifying potential sources of
infection and guiding the implementation of preventive
measures, such as quarantine protocols. Further, it helps
minimize losses by enabling proactive measures to
control outbreaks and make evidence-based decisions on
disease control measures and resource allocation.
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Abstract T

Snake bite envenoming is a significant public health problem globally and in southeast Asia. India is major contributor to global burden in terms of morbidity and mortality.
Accordingly, it is envisaged by global organizations to reduce the deaths by half by 2030. Anti-Snake Venom (ASV) has been provided free of charge in government facilities
and surveillance of snake bites is also undertaken by public health surveillance systems. To further strengthen these initiatives, recently National Centre for Disease (NCDC)
Ministry of Health and Family Welfare (Gol) has included the activities on prevention and control of snake bites for capacity building of medical officers on management of
Snake bites, community awareness, and coordination with relevant stakeholders. Further to achieve the global target of halving the death rate by 2030, the National Action Plan
for Prevention and Control of Snakebite in India is drafted by the National Centre for Disease (NCDC) in consultation with relevant stakeholders. It provides guidance to states
to prepare a comprehensive state action plan for reducing death due to snake bites among the human and livestock populations. This article highlights the summary of action

undertaken and envisaged as part of NAPSE for information to stakeholders.

Keywords: Envenoming, Snake bite, Action plan, NCDC

Introduction

Worldwide, snakebite envenoming (SBE) kills between
81 000 and 138 000 people annually, putting over 5.8
billion people at risk. SBE is a major public health
problem in the South-East Asia Region, which
constitutes the world's most densely populated regions.
It is an occupational, environmental, and domestic
health hazard, particularly affecting farmers, fishermen
and working children, and leads to thousands of deaths
and permanent disabilities including blindness and
amputation as well as post- traumatic stress disorder. "

Despite the global burden and impact, SBE has failed to
attract requisite public health policy inclusion and
investment for driving sustainable efforts to reduce the
medical and societal burden. This is largely due to the
demographics of the affected populations and their lack
of political voice. Consequently, there is a paucity of
health programmes addressing the issue of snakebite
envenoming at national, regional and global level. The
enormous impact of SBE can be substantially reduced
with safe and effective therapeutics. However, a
disproportionate number of young people and children
in disadvantaged rural areas continue to die from
snakebite envenoming due to a lack of awareness,
knowledge, and access to appropriate antivenoms.

In 2018, WHO listed SBE as a priority neglected
tropical disease (NTD) after intense advocacy by
concerned stakeholders, including the Global Snakebite
Initiative, Health Action International and 20 member
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countries.” WHO global strategy for prevention and
control of snakebite envenoming was launched in 2019,
with the goal for all patients to have better overall care
so that the numbers of deaths and cases of disability are
reduced by 50% before 2030. Rather than perceiving
SBE risk as a standalone issue, the SBE-WG considers
that efforts to combat SBE need to be incorporated
within national and regional health plans and aligned
with global commitments to achieving universal health
coverage and the Sustainable Development Goals
(SDG). "

In this context, the Regional Action Plan for prevention
and control of snakebite envenoming in South-East
Asia 2022-2030 was developed through a consultative
process with Member States, experts and partners. "
The Regional Action Plan is intended to guide Member
States, WHO, donors and partners to work together in a
systematic and progressive manner to address issues
and challenges and to strengthen health-system and
programmatic components to accelerate prevention and
control of snakebite envenoming in the South-East Asia
Region.”

Snakebite Envenoming from Indian

Perspective: The Journey so far

Within the South East Asia (SEA) region, Bangladesh,
India, Nepal, Pakistan, and Sri Lanka together
constitute nearly 70% of global snakebite mortality. Itis
estimated by independent studies that about 58,000
deaths occur of an estimated 3-4 million snakebites
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Figure 1: Average annual incidence rate of snakebites in India, 2016-2020.
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Figure 2: Snakebite cases and deaths as per CBHI data, 2016-2020.
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annually in India which accounts for half of all snakebite
deaths globally. Only a small proportion of snake bite
victims across the country report to the clinics and
hospitals and thus the actual burden of snake bite
remains grossly underreported.

People living in densely populated low altitude
agricultural areas in the states of Bihar, Jharkhand,
Madhya Pradesh, Odisha, Uttar Pradesh, Andhra
Pradesh, Telangana, Rajasthan and Gujarat accounts for
70% of deaths particularly during the rainy season when
encounters between snakes and humans are more
frequent at home and outdoors areas.

Public Health Initiatives in India

Ministry of Health and Family Welfare (MoHFW),
Government of India (Gol) published a National
Snakebite Management Protocol in 2009 (updated in
2017) for clinicians for management of snakebite cases.
Other interventions are also being taken by state health
departments in medical sector such as capacity building
by training of health professionals and paramedics on
initial management, referral and life support skills."”

SBE is a medical emergency and earlier the treatment is
available to the victim, higher are the chances of
complete recovery. To ensure safe and effective
treatment is available and affordable to all, States and
UTs have been directed to include Anti Snake Venom
Serum (ASVS) in the list of essential drugs and
procurement of these drugs is supported under National
Health Mission (NHM), also procurement is undertaken
in a decentralized manner i.e. State/district/local
purchase and majority of states are procuring it through
State drug procurement department.

To comprehensively address the issues posed by any
priority disease so as to initiate any policy-level
interventions, it is important to know the accurate
burden of the disease is available. To address this, Indian
Council of Medical Research (ICMR) is undertaking
Nationwide study to assess the accurate burden of
snakebite envenoming and have also constituted a
“Natior(llell)l Task Force for Research on Snakebite in
India”.

Recently, a national consultation was held for
developing a dedicated National Action plan for
Prevention and Control of Snakebite Envenoming
(NAP-SE) in July 2022. This NAP-SE echoes the global
voice of reducing the deaths due to snakebite
envenoming by half and envisages all strategic
components, roles and responsibilities of concerned
stakeholders.

Mission Steering Group (MSG) of NHM has approved
the inclusion of activities for prevention and control of
snake bites at district and state level under existing
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components of NHM. It includes activities i.e., training
of medical officer/health workers, surveillance of snake
bite cases & deaths, monitoring of health facilities for
preparedness of Snake bite management, meetings for
advocacy with various government and non-
government stakeholders, raising community
awareness on prevention of Snake bites and
intersectoral coordination. The National Centre for
Disease Control, MOHFW is the nodal agency for
implementation of the above activities.

The major initiatives proposed to be undertaken as part
of current action plan for mitigating the challenges of
Snakebite envenoming in India are as under:

a) Strengthening of Surveillance of Snakebite through
Integrated Health Information Platform (IHIP)

b) Capacity building of medical professionals

c¢) Development of Regional venom centres based on
prevalent snake species to assure quality Anti Snake
Venom across all regions

d) Addressing the legislative issues of anti-snake venom
collection

e) Digital Mapping and Monitoring of facilities with
availability of anti-snake venom for ensuring prompt
and effective management of snakebite cases.

f) Community outreach activities to spread awareness
about snakebite prevention and management.

As part of strengthening of surveillance for snakebite
envenoming, efforts are underway through coordination
with States under case bases reporting platform of IHIP.
Line listed data of snake bite cases and deaths is
expected to generate information on high-risk groups,
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Figure 3: Major initiatives under NAP-SE



Table 1: Key Strategic Components included in National Action Plan
for Prevention and Control of Snakebite Envenoming

Human Ensuring Provision of Anti Snake Venom at all Health facilities
Health . Financial assistance to states from Centre through earmarking funds for Anti Snake Venom
Sector procurement in National Free Drugs Initiative scheme
. Trained manpower concerning appropriate snake bite management and inoculation of ASV.
. Monitoring of ASV demand and supply positions to avoid stock out positions.
. Provision of adequate cold chain facilities to store ASV stocks at appropriate levels.
. Mechanism for recording and reporting of Adverse Event Following Immunization (AEFI) for

Snake bite victims

Strengthening surveillance of Snake bite cases and deaths in Humans

. Notification of snake bite victims through Web portal
. Strengthening the periodic reporting system about snakebites through IDSP and IHIP.
. Resource mapping — mapping the facilities (State/ District wise) for management and

treatment of Snake bite victims and mapping of laboratories for diagnosis of snake’s bites and
related complications

To strengthen the emergency care services at District Hospitals/ CHCs including services for

Ambulance.

 Availability of ambulance services for snake bite cases

* Availability of laboratory test required for diagnosis of Snake bite such as — 20 minutes Whole
blood clotting test, peak flow meter, urine analysis, Prothrombin time, platelet count, clot
retraction time, Liver and kidney function test, serum amylase etc.

 Availability of beds with machine-supported ventilation unit

 Availability of emergency medicines

* Appropriate management and referral for Snake bite cases

Institutionalization of Regional Venom Centre’s

* Region-specific venom centres to incorporate research on regional venoms of the Big 4 and
other venomous species of that area/zone.

* Facilities for biochemical, proteomic, genomic, taxonomic and toxicological studies of different
snake species and venoms of India.

Public-Private Partnership

» Engagement with professional organizations such as IMA, IAP, Public professional bodies, NGOs
for undertaking activities related to snake bite, research, organization of Continued Medical
Education programmes and plenary sessions on scientific updates on Snake bites.

Inter-sectoral Coordination

» -Active involvement of vaccine manufacturers, wildlife sector, tribal and rural population, KVKs,
PRI and community engagements.

Joint Training/Sensitization workshop of District level Medical/ Veterinary Department on snake bite

and joint gap analysis for formulation of Action Plan for Prevention and Management of Snake bite.

Agriculture | Prevention of snake bites in livestock

/Animal  |dentification of the risk areas near to domestic animal settlements/villages/grazing areas.
Health Creation of some type of natural barriers to avoid direct contact between domestic animals and
Sector snakes.
 Provision of polyvalent ASV at Veterinary Hospitals and Dispensaries with proper storage facility
and training.
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Wildlife Education awareness
Sector »  Dedicated campaign in high risk areas near forests for generating community awareness on

prevention of Snake bites.

Antivenom distribution

e Work in coordination with health sector at PHC/CHC level to ensure accessibility of antivenom to
remote rural areas.

»  Training to provide the first aid during the snake bite where the primary health facility is negligible.

Strengthening of the key stakeholders

e The engagement of local communities to develop effective management strategies.

e Community members can also be involved in reporting snake sightings, providing first aid, and
helping to transport patients to medical facilities.

Systematic research and monitoring

»  Research on the snakes to generate information that will eventually help to analyses the behavior
pattern (e.g. radio telemetry) and habitat of particular snake species thereby minimizing the
snakebite envenoming.

Snake venom collection and snake relocation

*  Coordination and Collaboration with research and medical research institutes to collect snake
venom. It will help reduce the risk of snake bite envenoming and maintain the production of
sufficient antivenom in the country.

The wildlife sector can also be involved in snake handling, relocation, and reporting snake sightings; due

Bamboo pitviper
Picture 1: Range restricted venomous snakes in India
clustering ofbites, health facﬂlty linkages for snake bite For generating mass awareness on Snake bite

victims etc. For undertaking the activities of Snake bite prevention’ IEC materials are being prepared at
prevention and control dedicated state/district nodal National and State level and through local /regional

officers are being appointed.

languages using various communication channel of
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Print and Audio/Video materials efforts are undertaken
by respective governments for involvement of
community on these issues especially in highly affected
districts/States.

Recently, all states have been asked to prepare the state
level action plan for prevention and control of Snakebite
envenoming including mapping of referral facilities for
timely management of snake bite cases, availability of
Dialysis and ventilator for management of complicated
cases. To ensure the availability of effective ASV
against all venomous species in India, it is being
envisaged under this action plan Regional Venom
centres/banking centres may be established in suitable
institutes iin respective regions.

Conclusion

It is evident that multisectoral collaboration and
coordination will help in bringing together different
stakeholders already working in field of snakebite
control and management on one platform.

Further, Global organization working in the field of
Snakebite envenoming are advocating for a dedicated
National Programme in India to address the snakebite
envenoming burden and to make snakebite envenoming
a notifiable disease and efforts are underway for the
same as part of the current action plan.

Measures like setting up of zonal banks or venom
collection centres to cover regional differences in
venom immunogenicity are envisaged. Further capacity
building on breeding of snakes in captivity for venom
collection to ensure venom supply at cost effective
prices for ASV manufacturing and clinical research
purposes will eventually improve the access to Anti-
Snake Venom (ASV) at peripheral health facilities.

Current action Plan also envisages raising awareness
among the community through media outreach
programmes to the vulnerable groups. It also envisages
setting up of a 24x7 toll free helpline to answer queries
related to snakebite management are few of the key
steps in mitigating the challenges of venomous
snakebite in India.

In the view of above, it is expected that the recent
interventions by MoHFW would definitely encourage
the states and stakeholders to initiate concrete steps for
effective actions against mortality and morbidity due to
snakebite for reaching the global target of “halving the
deaths from snakebite by 2030”.
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Abstract I

Snakebite envenoming (SBE) is one of the major public health issues in India. SBE is an acute life-threatening emergency affecting mainly rural and tribal population. There is a
paucity of data on incidence, mortality and morbidity of SBE in different geographical regions in India. The studies funded by Tribal Health Research Forum and National Task
Force of Indian Council of Medical Research, demonstrated reduction in case fatality rate due to SBE. The efforts of ICMR also focused on community empowerment and
capacity building of healthcare system in alignment with WHO strategy. With the strong commitment and coordination of various stakeholders, the WHO goals of 2030 are

achievable.
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Introduction

Snakebite burden in India

Snakebite envenoming (SBE) is an important health
issue causing 81000 to 137000 deaths from 1.8 - 2.7
million cases globally.! Apart from mortality, SBE
causes permanent physical or psychological disabilities
in nearly 400,000 people every year.”” Mainly, the
farmers, agricultural labours, migratory population,
tribes, hunters, and often earning members of their
families are affected. This is compounded by non-
scientific first aid, delayed health access, and
suboptimal treatment contributing to poor outcomes."’
India alone contributes to half of the global burden of
snakebites with ~ 58,000 deaths per year. " Since
snakebite is not a notifiable disease in India, the burden
of snakebite is likely to be an underestimated. A study
from West Bengal reporting that only 7.2% of snakebite
deaths were officially reported suggesting the
discrepancy between SBE deaths reported by
population based survey and hospital data ."”

The National mortality survey (2001-2003), reported
mortality between 45,000 to 50,000 every year in
India.” This study also reported higher annual age-
standardized mortality rates per 100,000 populations
due to snakebite in 13 states: Andhra Pradesh (6.2),
Madhya Pradesh (5.9), Odisha (5.6), Jharkhand (4.9),
Bihar (4.9), Tamil Nadu (4.7), Uttar Pradesh (4.6),
Chhattisgarh (4.4), Karnataka (4.2), West Bengal (3.5),

. Epi-Dis-Phere (Publication of Health Resilience) | Volume 01 | Issue 01 | January 2025

Gujarat (3.5), Rajasthan (3.3), and Maharashtra (3.0)."
Jharkhand and Odisha had higher deaths reported in the
age group of 5-14 years. However, states like Andhra
Pradesh, Bihar, Madhya Pradesh, and Uttar Pradesh
reported SBE deaths higher in older age groups. It was
observed that deaths due to SBE were higher in females
in states like Bihar, Madhya Pradesh, Maharashtra, and
Uttar Pradesh.” Another study reported the highest
absolute number of SBE deaths in 2019 at 51,100 deaths
(95% UI 29,600—64,100)." The study reported a decline
in the age-standardized rate of death due to SBE from
7.3 per 100,000 (4.1-8.8) in 1990 to 4.0 per 100,000
(2.3-5.0) in 2019. The age-standardized death rates in
Chhattisgarh, Uttar Pradesh, and Rajasthan were 6.5
deaths (3.5-8.4), 6.0 deaths (2.6-8.0), and 5.8 deaths
(3.5-7.4) per 100,000, respectively. Among all the
Indian states, the highest number of deaths were
reported in Uttar Pradesh in 2019 [12,000 deaths
(5230-16,100)]".During 2001-2014, the mean age-
standardized SBE death rate in the Indian population
was 4.8 per 100,000 population.”

Out of the total 300 species of snakes that are found in
India; nearly 60 species are categorised as venomous.
Daboia russelii (Russell’s viper), Najanaja (common
Indian Cobra), Bungarus caeruleus (common krait) and
Echis carinatus (saw-scaled viper) are distributed
throughout the country and are responsible for most
cases of envenoming, morbidity and mortality.” The



only scientifically proven treatment for venomous
snakebite is Anti-snake venom (ASV) which is
produced by raising antibodies against snake venom in
horses.

ICMR-NIRRCH research on snakebite

The genesis of the snakebite research in ICMR-
NIRRCH was learnings from Model Rural Health
Research Unit (MRHRU) Dahanu, Maharashtra. While
establishing Maharashtra’s first MRHRU in Dahanu,
District Palghar, the burden of SBE and key knowledge
gaps in snakebite research were identified in 2013.
Snakebite envenomation was reported as a major public
health problem in the tribal block of Dahanu with the
case fatality rate as high as 4.5%."”

The National Snakebite Management Protocol was
released in 2009. "” However, there was no awareness of
the national protocol, and medical officers did not
receive any formal training for snakebite management
as per Snakebite Management Protocol.”” Therefore,
medical officers did not follow the national protocol for
the management of snakebites. ASV intradermal skin
test was practiced by the medical officers and ASV was
given in cases of non-venomous snakebites leading
wastage of precious ASV."" To address these gaps, an
implementation research project was conducted in
Dahanu block of Palghar, Maharashtra. The study
focused improving the community awareness and
capacity building of healthcare system. The study was
funded by the Tribal Health Research Forum of ICMR
and received mentoring support from Dr. Vishwa Mohan
Katoch, former Secretary, Department of Health
Research and former Director General, ICMR. Dr.
Himmatrao Bawaskar, anational expert and
internationally recognized researcher on snakebite
prevention, diagnosis, and management provided
support for the capacity building of healthcare system in
Dahanu block, Maharashtra. In early 2016, ICMR co-
the facilitated development of an Indian guideline on the
management of snakebite. These guidelines covered
critical issues in clinical diagnosis and management of
snakebite including symptoms and signs of
envenomation, first aid, transport and referral criteria,
dose of ASV, anaphylactic reactions and complications.
The guidelines also covered snakebite management in at
PHC, CHC and also at tertiary health care facility. These
guidelines were developed with an aim of covering
management of SBE in  all populations and age groups
including pregnant women and children. These standard
treatment guidelines were then released by Ministry of
Health and Family Welfare in2017. "

In Dahanu, we conducted a facility assessment to
understand ASVs distribution and utilization.
Interviews of frontline healthworkers (ANMs, MPWs)

and doctors were conducted for documenting their
knowledge of SBE. ¥ Focus group discussions were
conducted for the communities and the traditional
healers to understand their perspective in developing
awareness materials. ' As a part of the study, we
developed the educational materials, including the
posters, training manuals in regional language
(Marathi). IECs were distributed in all healthcare
facilities [sub centre, PHCs, Rural Hospital (RH), Sub
District Hospital (SDH)], Anganwadi, Community
centres, schools including tribal residential schools,
Gram Panchayats etc. Copies of Snakebite Treatment
Guidelines (STG), 2017 and Training manuals were
provided to all PHCs, RH and SDH in Dahanu block.
Community awareness programmes on prevention, first
aid and treatment of SBE were conducted with the help
of local politicians, religious leaders and state health
workers. Intense training of medical officers was
conducted as per STG 2017 in Dahanu block by Dr.
Himmatrao Bawaskar, one of the leading experts who
developed national snakebite treatment protocol (STG,
2017). Training was provided to Sarpamitra (snake
rescuers), ANMs, ASHA, MPWs and Tantrics in
Dahanu block. These interventions led to drop in
mortality rate from 4.5% to 0.4%. "

WHO included SBE in the list of neglected tropical
diseases in 2017. " In 2019, WHO gave a roadmap for
achieving the reduction of 50 % mortality and morbidity
by the year 2030. "' The WHO strategy is focused on
prevention; availability of safe and effective treatment;
empowering the health systems; and improved linkages,
coordination, and resources. One of the important
components of WHO strategy is the empowerment of
the community through awareness and education. The
development of anti-venom, availability and
affordability of anti-venoms are also incorporated in the
WHO strategy. """

Much before the World Health Assembly (WHA)
resolution (2017) and WHO strategy (2019) to combat
snakebite, Department of Health Research and ICMR-
Tribal Health Research Forum funded an
implementation research study on SBE in tribal block of
Dahanu, Maharashtra. From 2013 onwards, ICMR
initiated research programmes for a) generating
evidence on the burden of snakebite and strengthening
surveillance, prevention, treatment programme; b)
training of healthcare workers on the prevention,
diagnosis and treatment of SBE as per national
snakebite protocol; ¢) supporting research on snakebite
envenoming, particularly implementation research and
d) promoting community awareness of snakebite
envenoming, through culturally appropriate IECs and
encouraging community participation in increasing
awareness and prevention efforts in India.
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ICMR National Task Force on snakebite

research

ICMR had set up a Task Force on Venom Research in
2014 and which accomplished six projects under the
Division of Basic Medical sciences (BMS). This Task
Force was reconstituted as “ICMR-National Task Force
for Research on Snake Bite in India” in August 2019 to
look into the following focus areas for research:

1. Prevalence study including mapping of hotspots of
Snake Bite in India, type of snake involved, outcomes,
and risk factors.

2. Prevention of Snake Bite and its mortality and
morbidity

3. Provision of Anti-venom, essential drugs and
facilities at PHCs

4. Health system strengthening through training of
doctors and paramedics of PHCs and CHCs on Standard
Treatment Guidelines for the Management of Snake
Bite, MoHFW (2016) and National Snakebite
Management Protocol (India), 2009.

5. Basic and translational research on Snake Venom

6. Development of diagnostics and therapeutics of
snakebite

The ICMR National Task Force (NTF) recommended
two national projects on snakebite. These snakebite
research projects were included in the priority research
areas under Honorable Prime Ministers vision 2022 and
thereafter.

1. Nationwide Study to estimate incidence, mortality,
morbidity and economic burden due to snakebite in
India.

This project is being conducted covering 14 states, 39
districts, and 372 blocks covering nearly 7% of Indian
population. This study is expected to generate
comprehensive epidemiological data and evidence on
the actual burden on health and socio-economic fallout
due to snakebites and also gaps in the health system in
the timely referral and management of venomous
snakebites. It is also expected to generate information on
hotspot of venomous snakebites and bites by different
species. '

2. ICMR National Snakebite Project (INSP) on capacity
building of health system on prevention and
management of snakebite envenomation including its
complications

The ICMR National Snakebite Project (INSP) was
carried out in Shahapur block of Thane district in
Maharashtra, Aheri block of Gadchiroli district in
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Maharashtra, Khordha block of the Khordha district in
Odisha and Kasipur block of the Rayagada district in
Odisha. The study will be useful for providing inputs for
National Snakebite Management Protocol relevant to
public health system taking into consideration regional
differences in India. The two-year implementation
research involves collection of retrospective data
collection, community focus group discussions, facility
check survey, training of doctors, interviews of frontline
healthcare workers, development of comprehensive
culturally appropriate IEC material in local languages,
capacity building of public health care system."’ The
outcome of the study will be reduction in case fatality
rate due to SBE in study areas. The study will empower
the community and health system for prevention and
improved management of snakebites in selected regions
in India. The results of the study will be crucial for
establishing centres of excellence for snakebite
management.

IEC materials & technical support to state

governments

SBE often affects people living in rural and tribal areas
mainly engaged in hunting, farming and other
agricultural activities. "' Majority of the snakebite
victims visit the traditional faith healers, tantrics.
Therefore, providing education to the community is
very important so that there is a change in health seeking
behaviour of the community. Most of these deaths are
preventable and therefore conducting community
awareness programmes on prevention and first aid and
treatment of snakebite is extremely important. Simple,
cost effective preventive measures can prevent a
snakebite. We developed the culturally appropriate
educational and awareness materials in regional
languages through the INSP project, and these
educational and awareness materials will be useful for
the states having high burden of snakebites in India.
Flow chart on the management of snakebite at PHC and
CHC was developed by the expert group of ICMR NTF
study. Snakebite information brochures for community
are developed. IEC posters on knowledge, prevention,
and first aid of snakebite are developed. Training
manuals covering information on venomous and non-
venomous snakes, prevention, first aid, treatment of
SBE etc. are developed for ASHAs, ANMs, MPWs and
other healthcare workers. The training booklet of health
care workers, MO flow chart, snake identification chart,
snakebite awareness posters and snakebite brochures
are available online.

ICMR-NIRRCH is providing technical support on
snakebite management training for Maharashtra and
Odisha states through the ICMR National task force
study. Training of ASHASs on prevention and, first aid of
SBE was conducted nationwide through the ICMR NTF



study. Majority of the medical officers in PHCs and
CHCs do not have confidence and experience of ASVs
administration as a result, the snakebite patients are not
managed at PHC and CHCs and are referred to higher
centres leading to delay in ASV administration and death
of snakebite patients during transportation. The
community empowerment through culturally
appropriate IECs, capacity building of health system and
implementation of Standard Treatment Guidelines
(STG, 2017) for snakebite treatment will help in
improving the outcomes with reduction in deaths due to
snakebite in India.

Snakebite research to Policy and National

programme

The results of the MRHRU Dahanu study were
published in national and international journals. Based
on the publications, a policy brief was prepared to
highlight the policy issues that need urgent attention by
the state, central government and ASV manufactures.
This policy brief was released by Dr Harsh Vardhan, the
then Honourable Union Health Minister, Government of
India on 20thFebruary 2020 at Mumbai. An Earlier
study conducted through MRHRU Dahanu revealed the
unnecessary practice of ASV intradermal test being
carried out by Medical Officers”"" and also that the ASV
manufacturers recommended this practice in their ASV
vial inserts. "’ This issue was brought to light of the
Public Health Department, Government of Maharashtra
and Managing Director Haftkine Biopharma, Mumbai.
The copy of the policy brief was sent to the ASV
manufacturers and other relevant stakeholders. An
article was published to discuss issues responsible for
high mortality and morbidity due to SBE and the article
also provided policy recommendations for improving
quality of venom and anti-snake venom, prevention of
SBEetc. "

To further develop strategies to counter the rising burden
of snakebites in India, authors (RG and JC) along with
other experts were invited for a policy talk by the NITI
Aayog on 19th May 2022. We outlined the need to
develop a national programme for snakebite
management in India that should not only encompass all
the proved components of snakebite prevention and
management but also take in to account all the regional
variations across the high burden states and most
affected populations in India. To deal with the
underreporting of cases at health facilities, we advocated
for notification of snakebite cases and deaths in India
and strengthening of the Standard Treatment Guidelines
(STG, 2017) for snakebite management issued by the
Government of India.

The national consultation meeting of all stakeholders
was organized at New Delhi, India in August 2022.

During the meeting, it was decided to launch a national
programme for prevention and control of snakebite
envenomation. """ Based on our experience, we provided
a detailed guidance on components of national
programme for prevention and control of snakebite
envenomation in India. "” The National Consultation
meeting was organised by National centre for Disease
Control (NCDC) in July 2022 for drafting a National
Action plan for Prevention and Control of Snakebite
Envenoming (NAP-SE). Subsequently, a National
conclave was organised in October 2023 for
endorsement of NAP-SE by various stakeholders. For
effective implementation of the NAP-SE, a strong
commitment and coordination is required at different
levels specifically NCDC, Ministry of Health and
Family Welfare, Government of India, Department of
Health Research, Indian Council of Medical Research,
NITI Aayog, and State Health Authorities all over India.
Through the combined efforts of various stakeholders
including ICMR, NCDC, MOHFW, WHO, the
mortality and morbidity due to SBE can be reduced as
per the WHO goal 0f2030.
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Abstract (.

Leptospirosis is a zoonotic bacterial infection caused by Leptospira, with 10 pathogenic species and 250 serovars. It is prevalent in tropical and sub-tropical regions, especially in
areas with heavy rainfall or poor sanitation. Transmission occurs through contact with urine of infected animals like rodents, dogs, and livestock. Symptoms range from mild
(headaches, muscle pain, fever) to severe (lung bleeding, meningitis). Environmental factors and occupational risks increase susceptibility. Annually, leptospirosis affects over 1
million people globally, causing around 60,000 deaths. In India, it is under-reported, with significant outbreaks in coastal regions. National Leptospirosis Control Programme has

been established to strengthen surveillance and laboratory support.

Keywords: Leptospirosis, Prevention, Zoonotic

Background

Leptospirosis is an important zoonotic bacterial
infection caused by the bacteria spirochete of the genus
Leptospira. There are 10 pathogenic species with
approximately 250 pathogenic serovars” The disease
occurs worldwide and the majority of the cases are
reported from tropical and sub-tropical weather
conditions. Usually, the outbreaks of leptospirosis are
inclined to occur in endemic areas where there is a heavy
rainfall or areas with flooding, especially affecting the
zones with substandard housing and poor sanitation
conditions.” The spread of leptospirosis infection is
through animal urine or soil and water contaminated by
animal urine. The disease can spread through direct
contact with urine or tissue of infected animals (through
skin abrasions, intact mucous membrane etc), indirect
contact (broken skin with infected soil, water, or
vegetation ingestion of contaminated food and water),
and droplet infection (inhalation of a droplet of infected
urine). The agents responsible for spreading this disease
are rodents, dogs, wild animals and domestic animals.
Signs and symptoms can range from none to mild
(headaches, muscle pains, and fevers) to severe
(bleeding in the lungs or meningitis)."”

Environmental factors such as heavy rainfall, pH of soil
and occupational risks to farmers working in agriculture
lands, sanitary workers and animal health care workers,
handlers, and veterinarians are at higher risk of being
affected by Leptospirosis.”

Burden of Disease

A. Globally: It is estimated annually more than 10 lakh
cases are being reported with almost 60,000 deaths per
year.”’ The annual incidence for leptospirosis in South
East Asia region is estimated to be approximately 2.7
Lakhs with 14,000 deaths. The incidence of leptospirosis
in developing countries is 10-100/1,00,000 cases per
year.” According to the study, roughly 290 million
disability adjusted life years are lost globally each year
(Uls 125-454 million) from approximately 103 million
cases recorded in a year. The study also estimated that the
highest burden for leptospirosis was found in tropical
regions such as South and South east Asia, Western
Pacific, Central and South America, and Africa."

B.In India: India has one of the most important coastal,
agro-ecosystems in the world, with an 8,129-kilometre
coastline and abundant natural resources. India has one of
the highest humans and domestic animal population with
close interaction between them which is responsible for
emergence of Zoonotic diseases.” Many new zoonotic
diseases have emerged as a result of rapid ecological
changes in the area over the last decade, resulting in
epidemics that have caused considerable morbidity and
mortality in humans. One of them is leptospirosis.

The distribution and occurrence rate of leptospirosis have
changed in direct relation to changes in the eco-system.
Wasteland reclamation, afforestation, irrigation, crop
reforms, and agricultural technology have all played a
role. The areas that would have stayed free of the infection
have become potentially endemic zones as a result of man-
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made or natural changes® As per the estimate, India is
expected to report 0.1-1.0 million cases per year ©, but
less than 10,000 cases are reported.” Only four states
1.e., Kerala, Gujarat, Tamil Nadu and Maharashtra report
more than 500 cases per year as per IDSP Disease Alert.
Andaman, Andhra Pradesh, Assam, Goa, Delhi,
Karnataka, Odisha, Puducherry and Uttar Pradesh also
report cases. Due to a lack of awareness of the disease
and a lack of suitable laboratory diagnostic capabilities
in most regions of the country, leptospirosis has been
under-reported and under-diagnosed in India."”

Current Scenario

A. Leptospirosis Cases in India: Currently the
leptospirosis cases are reported through IDSP
programme as suspected case (By health centre),
probable case (Medical Officers) and confirmed case
(laboratory) during 12th Five Year Plan. To address the
rising burden of the disease government of India
launched the Programme for Prevention and Control of
Leptospirosis (PPCL) as Central Sector Scheme under
the Umbrella of NHM. Lately the confirmed cases are
reported in 22 out of 36 states and UTs. Leptospirosis
outbreaks were reported only in Coastal areas. However,
with advancement of laboratory facilities cases are
being reported from other areas too. The outbreaks of
leptospirosis have been reported from coastal districts of
Gujarat, Maharashtra, Kerala, Tamil Nadu, Andhra
Pradesh, Karnataka, Andamans& Nicobar, Dadar &
Nagar Haveli, Daman & Diu & Puducherry from time to
time. In addition, the cases have been reported from Goa
and Odisha. The high burden of disease has been
reported from Andaman & Nicobar, Gujarat (4 districts
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affected) Kerala (14 districts affected), Maharashtra (4
districts and Mumbai city affected), Karnataka (9
districts affected) and Tamil Nadu (2 districts and
Chennai city affected)."”

Leptospirosis is also being reported from non-endemic
states wherever facility for diagnosis of such cases
exists. During last 5-year (2015-20) total 21046
laboratory confirmed cases and 291 deaths reported
from affected states along with 57 outbreaks till 2020
with Case Fatality Rate in endemic states ranges from
0% to 7% over the years. Total of 114 Districts (10
States) are affected in India since 2017. On an average
4753 cases are reported every year for leptospirosis and
with average of 83 deaths.

Heavy rains and floods in India have resulted in massive
outbreaks. According to a study done in Kerala, the
increase in leptospirosis infections coincides with the
rainy season. The study reported that leptospirosis has a
seasonal trend and with high incidence from June to
October and correlates with the meteorological changes
like rainfall, temperature, humidity etc in the region."”
In tropical, subtropical, and temperate climates,
leptospirosis can be present in both urban and rural
areas. Massive outbreaks are caused by heavy rains and
floods. Leptospirosis cases are directly proportional to
rainfall, rendering it a seasonal disease in temperate
climates and a year-round disease in tropical
climates."”'¥ There is an increase in cases during
summer and monsoon and rainy season (June to
September)."” This relationship has been also found in
the study conducted in Philippines"®, Maharashtra,"”
Kerala."”
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Figure 1: State wise Leptospirosis cases and deaths in 2022 and 2023
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The prevalence of human leptospirosis has been
documented in numerous states and UTs, intermittently
or as epidemics, particularly during the rainy season in
India. As a result, a public health programme for its
prevention and control was required as part of the
development of a comprehensive strategy for the control
of all major infectious zoonotic diseases.

Programme for Prevention and Control of
Leptospirosis

The objective to establish this Programme was to
strengthen the disease surveillance and laboratory
support so that the burden of disease must be monitored
before and after intervention for control. National Centre
for Disease Control has been designated as the Nodal
agency for the implementation of the programme.
Programme was implemented in the endemic states viz.
Gujarat, Kerala, Tamil Nadu, Maharashtra, Karnataka
and UT of Andaman &Nicobar Islands. Based on
epidemiological analysis of IDSP data it was evident that
cases are being regularly reported from States such as
Uttar Pradesh, Assam, Goa and UTs of Dadra Nagar
Haveli, Daman & Diu other than Programme states which
were identified during 12th Five-Year Plan. Hence,
Programme was expanded to include other 3 States and 1
UT. Currently the Programme is being implemented in 14
States/UTs (12 States and 2 UTs) in total 181 district.

Institutional Mechanism for programme implementation:
At Centre: The nodal ministry for the programme will be
the Ministry of Health and Family Welfare. It is proposed
to use the current NHM’s mechanism of MSG & EPC for
policy decisions. An existing National Technical
Advisory Committee under the chairpersonship of
DGHS to advise on all technical aspects of the
programme.

The role of NCDC is to act as Coordinating Agency for
implementation of Programme in the endemic states,
release of funds to the programme states, training of core
trainers — medical, paramedical and laboratory personnel,
development of prototype IEC material, strengthening of
diagnostic components, establishing inter laboratory
quality control, monitoring and evaluation and periodic
meetings to review the programme.

At State & district: The programme shall be
implemented through the State Health Society. District
Health Society will be the overall implementing agency
for the implementation of the programme at the district
level.

Following are the key strategies under the Programme:

A. Capacity Building - Trainings of health care
professionals on case management, diagnosis,

prevention, and control of Leptospirosis.

B. Strengthening of Surveillance activities for
Leptospirosis-Leptospirosis surveillance is the key
strategy for early detection and management of
leptospirosis cases. It involves the collection of essential
data to determine the leptospirosis situation, to monitor
and evaluate the progress and impact of the intervention,
to manage potential human exposures adequately, to
calculate the cost-effectiveness of control efforts and to
demonstrate absence and freedom of disease in a given
area. The standard case definitions for leptospirosis
surveillance through IDSP have been formulated.

C. Laboratory Strengthening for diagnosis of
Leptospirosis in Humans- Diagnosis of Leptospirosis
is vital for initiating prompt and appropriate infection
control and public health measures. Early diagnosis can
obviate the need for unnecessary treatment, medical
tests. The programme provides financial support for the
procurement of equipment and consumables to
institutes which serve as Regional Reference Centre for
Leptospirosis. Government Medical College Surat is
being strengthened as Regional Leptospirosis
Diagnostic Laboratory. The programme has also been
successful in the creating diagnostics facilities/labs for
confirmation of disease for rational treatment in
endemic districts.

D. Advocacy for strengthening of patient
management facilities- National Guidelines for
Diagnosis, Case Management Prevention and Control
of Leptospirosis (Year 2015) have been published under
the programme and disseminated to States. In addition,
detailed operational guidelines for ensuring
implementation of prevention and control of
leptospirosis also been circulated to States. Advisory
has been issued from NCDC to States from time to time
to undertake preventive measures, especially during
monsoon season and flood events. States have also been
provided guidelines on measures to be taken for
chemoprophylaxis during outbreaks. States/UTs are
also advocated through regular review meetings, field
visits and through monitoring of programme to
strengthen the patient management facilities especially
for complicated cases of Leptospirosis as ICU facilities
with ventilator support, dialysis etc.

E. Strengthening inter-sectoral coordination at State
and district level for outbreak detection, prevention,
and control of Leptospirosis-States are being
advocated to undertake rodent control measures though
State/municipal rodent control departments in endemic
areas during each year before onset of monsoon in
coordination with health department. Rodent control is
part of intersectoral coordination and strategies for its
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implementation lies with concerned stakeholders as
mentioned in the guidelines. As on date approximately
all states and UTs have formulated a state level zoonotic
committee which has a member from Ministry of
agriculture, veterinary institutes like IVRI, ICMR, CRI
Kasauli, Wildlife Institute of India, etc. These state
level zoonosis committees are entrusted to identify
areas of collaboration with stakeholder’s relation to
zoonotic diseases, to oversee and monitor activities of
joint technical working group and district level
zoonoses committee, to issue guidelines and/or
notifications as necessary on prevention and control
strategies for zoonotic diseases etc.

F. IEC activities- To create awareness in general
community for timely detection and appropriate
treatment of patients it is proposed to create IEC
prototypes (Audio & Video spots, pamphlet, poster
etc.) and disseminate it through print and electronic
media for wider dissemination. The IEC can be
accessed on this link: https://ncdc.mohfw.gov.in/iec-
material-on-zoonotic-disease/

Achievements under the Programme

The programme has made significant qualitative
achievements such as:

A. Reporting of suspected and laboratory confirmed
cases have increased over the years due to improved
reporting mechanism, sensitization of officials and
improved diagnostic capacity while case fatality rate
has shown declining trend in the programme States and
is under 15 % as per accepted standard (currently
ranging from,0-7%).

B. State officials have now been sensitized to allocate
the budget for Leptospirosis.

C. Health departments at state and district level have
been advocated to collaborate with veterinary  and
agriculture department for rodent control and animal
vaccination.

D. Technical support to states in terms of Guidelines for
diagnosis case management prevention and control of
Leptospirosis and Operational Guidelines, Prototype
IEC material has been provided. Advisory is issued to
States with heavy rain or flood affected areas and
review meeting for sensitization and training of master
trainers are carried out.

E. Prototype IEC material & Audio spots developed and
disseminated to States.

F. Reporting formats finalized and aligned with the
IHIP portal for improving real-time surveillance of
Leptospirosis and Network of trained laboratory
professionals has been created.
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G. The programme states are given financial support
through NHM PIP mechanism for activities like
training, monitoring and surveillance, procurement of
consumables and kits for diagnostic activities. The
programme also supports financially in procurement of
medicines as prophylaxis to control the infection.

H. As on date, all programme state has adequate stock of
Doxycycline medicine.

Challenges Under the Programme

The programme had identified challenges such as large
variety of serovars are circulating in animals, lack of
trained manpower for diagnosis, inadequate
coordination between the animal health and human
health sectors, fragmented approach for leptospirosis
control. Capacity Building- Training to laboratory staff,
health workers, doctors need to be further strengthened
in high endemic states. Intersectoral coordination
between Animal Husbandry Department/Veterinary
Department with the health department need to be
strengthened. A central guideline for such collaboration
needs to be evolved.

Conclusion

Leptospirosis is a disease with a high case fatality rate to
the extent of 10 to 70% if left untreated. However, the
mortality is preventable if detected and treated early
with judicious use of chemoprophylaxis. There is an
under reporting in the cases of leptospirosis in India and
efforts are being undertaken to reduce this gap. As funds
are being provided to the states from the financial year
2019-20, reporting is expected to improve over the next
2-3 years. Joint initiative of medical and veterinary
department for outbreak prevention, risk mitigation,
demarcation of high-risk spots is planned to further
strengthening the Programme. The Programme is
planning to conduct Reassessment of Endemicity of the
states with respect to Leptospirosis and restructuring of
the Programme by reprioritization of states based on
endemicity of the states. It was also recommended by the
NTAC- Meeting that Leptospirosis programme must be
expanded in other States & UTs which are regularly
reporting the Leptospirosis cases and these States and
UTs will be supported through NHM. Intensive IEC and
training of health care professionals needs to impart in
all States. Emphasis needs to be given for early
diagnosis, standard case management in Programme
States.

In conclusion, Preventive efforts should be strengthened
by using a multidisciplinary strategy that considers
environmental factors as well as animal and human
populations in order to limit the number of cases of



leptospirosis. Protective clothing and knowledge of
climate-related drivers (floods, rainfalls) may help to
limit the number of human cases. All precautions should
be taken to protect individuals who are at risk. Early
detection and treatment may help to lessen the severity
of the condition as well as the number of
hospitalizations and expenditures connected with them.
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Abstract e

The National Centre for Disease Control (NCDC) is launching "Sector Connect," a training programme to address health challenges from human-animal-ecosystem
interactions. With increasing zoonotic diseases, antimicrobial resistance, and vector-borne diseases, the One Health Approach, emphasizing multidisciplinary collaboration, is
crucial. NCDC aims to build a resilient public health workforce through in-service capacity-building programmes for professionals in public health, animal health, and related
sectors. The programme includes the FEP-OH Short Course and FEP-OH Fellowship, focusing on practical learning and mentorship. Sector Connect aims to enhance inter-

sectoral coordination, epidemiological skills, and evidence-based decision-making.

Keywords: FEP Training, One Health, Sector Connect

Introduction

The National Centre for Disease Control (NCDC) is
launching a new training programme called "Sector
Connect" to address the complex health challenges
arising from the interactions between humans, animals,
and ecosystems. With rapidly evolving human
habitation and production systems, the spillover of
pathogens from animals to humans has increased,
leading to a rise in zoonotic diseases and along with
emerging infections. Additionally, challenges like
antimicrobial resistance, vector-borne diseases, and
chemical exposures are also on the rise, impacting
health of humans and animals.

The concept of the One Health Approach, which
emphasizes on multidisciplinary collaboration, data
sharing, and coordination among various stakeholders,
has gained significant importance in addressing these
health challenges. To build a resilient public health
workforce, it is crucial to adopt the One Health
approach, involving health agencies, veterinarians,
environmental scientists, policymakers, and community
representatives, to assess, prevent, and respond to health
threats in a coordinated manner.

Building on the lessons learnt from the 3x3 Frontline
Field Epidemiology training, NCDC plans to implement
the concept of one health training at the field level by
initiating in-service capacity- building programme for
professionals working in the area of public health,
animal health, wildlife, forest, agriculture, food safety
and others at state, and district level. The 3x3 Frontline
FEP Training model has demonstrated a high level of
acceptability of a mentored field activity-based training
programme both among the participants and the
leadership at the state level. We believe that such
training programme also provide and an opportunity to

connect with colleagues from other sectors, allowing a
better exchange of information with other stakeholders
when required. NCDC plans to launch the following
trainings under the Sector Connect training progamme -

a. FEP - OH Short Course: This three-month on-the-
job field epidemiology training in One Health is targeted
for mid-career district and state-level officers working
as epidemiologists, veterinarians, microbiologists,
wildlife experts, environmental experts and those
working in the agriculture sector.

b. FEP - OH Fellowship: This 12-month fellowship
course in One Health Field Epidemiology is an
advanced programme for professionals seeking a deeper
understanding of One Health principles and
competencies.

Sector Connect Training Programmes

Goal

The goal of Sector Connect training is to build a network
and capacity of professionals across the human, animal,
agriculture and environmental health sectors, enabling
an integrated response at the field level.

Objectives

The training programme aims to achieve the following

objectives:

» Strengthen the system's capacity to respond to
public health threats through a multi-sectoral
collaborative approach.

* Enhance inter-sectoral coordination and cross-
learning.

* Improve epidemiological skills for joint risk
assessment and outbreak investigation among
officers at the state and district level.
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* Enable sharing of information across sectors for
early identification and response to health threats.

* Enhance skills for evidence-based decision-making,
effective communication, and transformational
leadership.

* Build a sustainable network of trained professionals
across sectors for continued collaborative efforts to
address public health issues.

Mentorship

Mentorship is a key component of the training
programme. The trainees will be mentored by
experienced professionals from medical and veterinary
colleges. The mentors will guide the field assignments

and presentations, providing support, clarifying
concepts, and ensuring completion of weekly targets.

Sector Connect FEP- OH Short Course

The FEP - OH Short Course, total of 12 weeks duration,
is predominantly based on practical learning with up to
90% of the time allotted for field assignments and 10%
for classroom teaching during contact sessions. The
schedule includes contact sessions and field
assignments as follows:

SectorConnect FEP OH — Curriculum Development
The development of the SectorConnect FEP OH
curriculum was a collaborative and iterative process,
tailored to the Indian context through extensive
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Figure 1: Sector Connect FEP OH overview

stakeholder engagement and strategic partnerships.
Recognizing the need for a multi-sectoral perspective,
the initiative brought together representatives from
national and state institutions across public health,
veterinary science, food safety, and international health.
Key milestones included alignment with national job
roles and international standards like the COHFE
framework, coordination between DAHD and NCDC to
avoid duplication, and leveraging existing resources
through partnerships with CDC India and Quadripartite
agencies. Challenges such as identifying appropriate
participants and harmonizing diverse sectoral needs
were addressed through structured engagement with
experts from field, research, and academic
backgrounds. Detailed reports of this journey are
available on NCDC’s website -
https://ncdc.mohfw.gov.in/teaching-training/?tab=2

Targeted Learners and Eligibility

The Sector Connect programme is targeted at officers
working at the state and district levels in public health,
animal husbandry & dairying, FSSAI, wildlife, airport
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& seaport authority, veterinary & medical universities,
water & sanitation, and other related departments.

Looking Ahead: SectorConnect Fellowship in One
Health

The SectorConnect Fellowship in One Health is
envisaged to be a one-year immersive fellowship for
state-level officers. For the Fellowship, two national-
level stakeholder consultations have been conducted for
finalisation of the target audience, training material and
curriculum. Currently, the modules for the training are
under development.
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Abstract ]

Rabies presents a significant challenge as a zoonotic disease that transfers from animals to humans. In India, the country faces a heavy burden of human deaths resulting from
rabies, with dog bites being responsible for more than 99% of fatalities. The region, particularly India, experiences a high number of deaths related to rabies and incurs a
considerable economic toll. Numerous obstacles hinder effective rabies control in India, including limited availability of vaccines and immunoglobulin, insufficient
epidemiological and laboratory surveillance, low community awareness, inadequate capacity building for healthcare professionals, and a lack of coordination across sectors.

To address these challenges and prevent human deaths caused by rabies, the National Rabies Control Programme (NRCP) was established. Initially piloted in five cities between
2008 and 2012, the programme demonstrated success, leading to its nationwide implementation. The programme's objectives encompass providing human rabies vaccines and
immunoglobulins, enhancing surveillance of animal bites and human rabies cases, improving laboratory diagnosis, establishing model anti-rabies clinics, conducting awareness
campaigns, and fostering intersectoral coordination. Adhering to a One Health approach, the NRCP aligns with the National Action Plan for Rabies Elimination (NAPRE),
launched in September 2021.

The NAPRE encourages states to develop comprehensive action plans encompassing both human and animal health aspects. Funding for interventions related to human health is
obtained through the National Health Mission, while animal health components explore various funding options. Implementation of the NAPRE aims to reduce the risk of rabies
through mass dog vaccinations, pre and post-exposure prophylaxis, and public education, with the ultimate goal of achieving "Rabies-Zero by 2030." Effective execution of the
NRCPand NAPRE is crucial to successfully combat rabies and safeguard public health in India.

Keywords: National Rabies Control Programme (NRCP), National Action Plan for Rabies Elimination (NAPRE), World Health Organization (WHO)

Background

Rabies, a zoonotic disease transmitted from animals to
humans, has been recognized for centuries and presents
a significant challenge in the context of One Health. The
majority of human deaths caused by rabies are attributed
to dog bites, accounting for over 99% of fatalities .
Annually, approximately 59,000 human deaths and a
loss of 3.7 million DALYs (disability-adjusted life
years) are associated with dog-mediated rabies, with
Asia and Africa bearing the highest burden . In Asia,
India alone accounts for 59.9% of rabies deaths and 35%
of global deaths, resulting in a substantial economic cost
estimated at $8.6 billion.

Rabies is endemic throughout India, except for the
Andaman & Nicobar and Lakshadweep Islands, and
human cases are reported nationwide throughout the
year. According to WHO estimates, India contributes to
36% of global rabies deaths and 65% of human rabies
deaths in the South East Asia region . Dog bites are
responsible for about 96% of the mortality and
morbidity associated with rabies in India, with children
being the most vulnerable group, constituting 40% of
individuals exposed to dog bites in rabies-endemic
areas."’ Studies provide varying figures on the incidence
of animal bites and deaths due to rabies in humans. The
WHO-APCRI 2004 study estimated 17.4 million animal
bites and 20,000 deaths per year in India “, while the

Million Deaths Study in 2012 reported an estimated
12,700 deaths due to furious rabies.

Current Scenario

Incidence of Human Rabies Cases in India

Various reports and studies ®”® provide estimates of
human rabies deaths in India. (Figure 1)

Estimated Human Rabies Deaths in India

2015 20847

2012 12700

2005 19713

2004 20565

1998 30000
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Figure 1: Trend of Estimated Human Rabies cases in India

The Central Bureau of Health Intelligence  has been
monitoring human rabies cases, and the trend of
reported deaths is illustrated in Figure 2
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Figure 2: Human Rabies Deaths reported in India
(Source: CBHI)
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Mortality due to Human Rabies (Information from the
National Rabies Control Programme)

The number of human deaths caused by rabies in India is
tracked under the National Rabies Control Programme.
Figure 3 shows the reported suspected human rabies
cases for period 2018 to 2022.
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Figure 3 : Human Rabies Cases Reported under NRCP
(Source: Programme Data)
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Figure 4 : Reported Animal Bite Incidents in India

(Source: IDSP)
Under the Integrated Disease Surveillance Programme
(IDSP), the number of reported animal bites has
increased from 4.2 millionin 2012 to 7.2 millionin 2019
(Fig 4). These include bites from dogs, cats, monkeys,
and other animals that require rabies post-exposure
prophylaxis.

In 2023, a nationwide population-based assessment of
burden of human rabies and animal bites was
undertaken by National Institute of Epidemiology
(NIE), Indian Council of Medical Research, Chennai. It
estimated annual human rabies deaths using a decision-
tree probability model with parameters from the
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community survey and laboratory data on rabies
positivity among suspected rabid dogs.

1. Challenges in Rabies Control in India: Availability
of Rabies Vaccine & Rabies Immunoglobulin: Ensuring
the timely availability of rabies vaccine and
immunoglobulin is crucial in preventing human rabies
cases. However, the procurement, distribution, and
availability of these biologicals vary significantly
between states, as it is the responsibility of individual
states. ® Studies have indicated inadequate facilities for
wound washing and a preference for the more expensive
intramuscular route of vaccination instead of the cost-
effective intradermal route. Stock-outs of vaccines and
immunoglobulin have also been reported. Recently two
rabies monoclonal antibodies have been produced in the
private sector and available in the country and are under
post-marketing surveillance (PMS).

2. Epidemiological Surveillance: There is a
considerable gap between the actual number of human
rabies cases and the estimated and reported cases in
India. Due to the lack of effective medical treatment for
clinical rabies and the severity of the disease, most
rabies victims die at home rather than receiving hospital
treatment. This underestimation of the health and
economic impact of rabies hinders effective public
health policymaking. Strengthening surveillance
systems would provide a better understanding of the
scale of the problem and the distribution of animal and
human cases across different states in the country .

3. Laboratory Surveillance: Timely and accurate
laboratory diagnosis of human and canine rabies is
essential for reliable surveillance data and decision-
making regarding post-exposure prophylaxis (PEP).
However, the infrastructure and utilization of laboratory
services for rabies diagnosis are grossly inadequate "

4. Awareness: Awareness Generation Rabies is a disease
that affects both rural and urban areas. However, many
rabies patients do not seek proper PEP from healthcare
facilities and may instead visit traditional healers.
Community participation plays a vital role in any

o . 9
disease control programme for rabies .

5. Capacity Building: Continuous education and
training of medical and health professionals regarding
PEP are necessary to ensure the provision of quality
medical services to individuals bitten by dogs.

6. Intersectoral Coordination: In many countries,
including India, the responsibility for rabies control falls
under multiple ministries. However, there is often a lack
of coordination and collaboration among these line
agencies, leading to inadequate technical and financial
resources for effective rabies control measures.



Evolution of the National Rabies Control

Programme

The National Centre for Disease Control (NCDC) in
Delhi has played a crucial role in the implementation
of Rabies Control activities in India. In 2002, NCDC
organized a consultation to establish national
guidelines for rabies prophylaxis, aiming to
standardize post-exposure prophylaxis practices .
These guidelines were revised in 2007 and 2013,
recommending the use of modern cell culture
vaccines (CCVs) for post-exposure prophylaxis after
the discontinuation of Nervous Tissue Vaccine
production in 2004. However, the high cost
associated with the intramuscular administration of
CCVs limited its widespread use. To address this, the
Drugs Controller General of India (DCGI) approved
the safe, effective, and cost-effective intra-dermal
(ID) route of CCV inoculation in February 2006,
following WHO recommendations and a feasibility
study conducted by National Institute of
Epidemiology, Chennai, in 2005.  The national
guidelines for rabies prophylaxis have been further
revised and updated in 2019

In the 11th Five-Year Plan (2007-2012), the Ministry
of Health and Family Welfare initiated efforts to
control human rabies through pilot projects,
allocating funds for this purpose. For the first time,
the plan also included animal welfare components
such as rabies control in animals, animal birth
control, and vaccination of stray dogs, to be managed
by the Animal Welfare Board of India (AWBI).

The pilot project, known as the "National Rabies
Control Programme: Initiative," was implemented
by NCDC in five cities from 2008 to 2012. Its
objectives included preventing human deaths from
rabies, raising community awareness, training
healthcare professionals, strengthening diagnostic
facilities, and improving surveillance. The successful
implementation of the pilot project demonstrated the
feasibility and reproducibility of the strategy, leading
to the approval of the National Rabies Control
Programme (NRCP) for nationwide implementation
during the 12th Five-Year Plan. The NRCP was fully
funded by the central government, and funds were
disbursed to states and stakeholders through the
Ministry of Health & Family Welfare "".

Currently, the Ministry of Health and Family Welfare
is responsible for implementing the human health
component of the NRCP programme in all states and
union territories. State-level activities are carried out
through the National Health Mission, following
approval from the 8th Empowered Programme
Committee (EPC) meeting"”. Funds are allocated for

various activities related to the NRCP at different
administrative levels, following the National Health
Missions Programme Implementation Plan mechanism.
The objective of the programme is to prevent and
control deaths due to rabies in humans, with the ultimate
aim of achieving the global target of "Rabies-Zero by
2030," starting from the fiscal year 2021-22.

Institutional Mechanism for programme
implementation

At Centre: The nodal ministry for the programme is the
Ministry of Health and Family Welfare. It is proposed to
use the current NHM’s mechanism of Mission Steering
Group (MSG) & Empowered Programme Committee
(EPC) for policy decisions. National Technical
Advisory Committee chaired by DGHS to advise on all
technical aspects of the programme.

At State & district: The programme is implemented
through the State Health Society At state level and
District Health Society atdistrict level.

To achieve these objectives, the programme has adopted
key Strategies as under:

(A) Provision of Human Rabies Vaccine & Human
Rabies Immunoglobulins (ARV & ARS): Rabies is
preventable if timely and appropriate administration of
post-exposure prophylaxis is given. The programme
division has revised National Guidelines for rabies
prophylaxis based on WHO Expert Consultation on
Rabies"”. The direct cost of PEP including ARV & RIG
ranges Rs. 3,104 (1,180-3,662). The objective of this
component is to facilitate and ensure the regular
availability of Anti Rabies Vaccines and RIG for prompt
and appropriate management of human-animal bite
victims free of cost in all districts. As envisaged under
the programme the objective is to promote ID use of
Anti Rabies Vaccine (ARV) and Rabies
immunoglobulin (RIG) to the animal bite victims as per
national guidelines. ARV & RIG are already included in
the National Essential Drug List. The procurement to be
done by states/UTs out of funds allocated under
National Free Drug Initiatives or State Revenue.

To ensure availability of ARV & RIG as per NHM’s
Essential Drug list Rabies vaccine should be available at
all PHC & above health facilities while RIG should be
available at CHC & above health facilities. The
programme division recommends use of cost-effective
intradermal route of Rabies vaccination to animal bite
victims.

(B) Capacity Building by Training of Health care
Professionals: Training and capacity buildings of
health care professionals at all levels on, appropriate
animal Bite management, ID route of rabies vaccine
administration, RIG infiltration and other technical
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aspects will be held periodically. The training may be
conducted for Medical & Paramedical personnel
including students, private practitioners and others.

(O)Strengthening Surveillance of Animal Bites and
Rabies Cases in Human: Rabies surveillance is the key
index for the success of any intervention programme. It
involves the collection of essential data to determine the
rabies situation, to monitor and evaluate the progress
and impact of the intervention, to manage potential
human exposures adequately, to calculate the cost-
effectiveness of control efforts and to demonstrate
absence and freedom of disease in a given area. The
Standard case definitions for rabies surveillance
through IDSP have been formulated. Animal bites are
reported in the P form on the IDSP portal. Standardized
recording and reporting formats finalized for
streamlining reporting. As a part to strengthen Human
Rabies surveillance, Secretary (Health), MoHFW has
advocated the states to declare Human Rabies as a
notifiable Disease. So far, 20 states have declared
Human Rabies as a Notifiable Disease (Fig 5).

Human Rabies Is Notifiable Disease

.
0 1

o

Figure 5 : Status of Declaration of Human Rabies Notification
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(D) Strengthening Laboratory Diagnosis of Human
Rabies: The vision of programme is to Elimination of
Dog Mediated Human Rabies. For this each and every
case of Human Rabies needs laboratory confirmation.
Laboratories have the following role in Rabies
Elimination:

(I) Confirmation of clinical diagnosis-especially in
paralytic/atypical cases

(IT) Patient Management/Barrier Nursing/Disinfection
of ICU facilities

(IIT) Prophylactic vaccination to relatives, clinical &
nursing staff

(IV) Characterization of causative agent/molecular
epidemiology

(V) Surveillance and estimation of disease burden

(VI) Confirmation/Monitoring of disease-free status

In view of this, the programme division has envisaged to
develop a network of Rabies Diagnostic Laboratories.
Programme division is strengthening identified
institutes as Rabies Diagnostic Facility. NCDC, Delhi
and Virology laboratory of NIMHANS, Bangalore have
been identified and have been working as National
Reference Laboratories. So far, nine institutes all over
the country are being strengthened as Rabies Diagnostic
facilities.

(E) Model Anti-Rabies Clinic: The existing resources
of district hospitals will be strengthened as Model
Animal Anti Rabies Clinics as per proposed IPHS
standards. These centres will provide comprehensive
Animal Bite Management facilities which include
animal bite wound washing facility, Availability of
Rabies post-exposure prophylaxis- Anti-rabies vaccine
and RIG, counseling of Animal Bite victims, and referral
services for suspected Rabies patients, Surveillance
activities and Intersectoral Coordination with other
stakeholders. These sites will act as sentinel sites for
animal bite surveillance in the initial period. A trained
staff nurse, under the guidance of the Medical officer in
charge, will manage these centres. Their objective is to
deliver quality animal bite management services over
time. Till the NRCP surveillance mechanism gets
streamlined, these centres will act as sentinel
surveillance site for PEP coverage.

(F) IEC Activities: Rabies is a practically hundred per
cent fatal disease. Once bitten by a rabid dog, the deaths
of the victim are sure if treatment is not instituted timely.
Misconceptions about managing animal bite wounds are
prevalent in the community. Raising awareness among
at-risk populations is crucial for rabies prevention “* It is
essential to educate the general public about the
appropriate actions to take in the event of an animal or
dog bite to prevent rabies-related deaths. Therefore, the



programme aims to conduct Information, Education,
and Communication (IEC) activities to increase
awareness of the disease and emphasize the importance
of seeking timely and suitable treatment for animal
bites. These IEC activities include developing materials
for dissemination to states, creating audio and video
content for professionals and the community,
conducting mass media campaigns through electronic
channels, organizing public lectures, scientific
symposiums, and communication workshops on rabies.

(G) Intersectoral Coordination: Rabies represents a
prime example of the One Health approach, requiring
collaboration among various sectors such as animal
welfare, public health, veterinary medicine, and civil
administration. Dogs, as primary source of rabies
transmission, play a crucial role in its prevention and
control. The active involvement of veterinary sectors,
municipal corporations, and community engagement is
necessary for effective rabies control. Strengthening
inter-sectoral coordination and adopting a One Health
approach at the national, state, district, and block levels
are key strategies for the programme. Advocacy
workshops, joint training, and Information, Education,
and Communication (IEC) activities will be conducted
to support these efforts. Establishing state and district-
level joint steering committees will facilitate
programme monitoring and review of rabies
elimination activities.

In September 2021, the Ministry of Health and Family
Welfare (MoHFW) and the Ministry of Fisheries,
Animal Husbandry, and Dairying (MoFAHD) jointly
launched the National Action Plan for Rabies
Elimination (NAPRE). This action plan was developed
with the involvement of various ministries,
stakeholders, and experts to systematically reduce
rabies risk through mass dog vaccinations, pre- and
post-exposure prophylaxis for humans, and public
education until the country becomes free of dog-
mediated human rabies. The NAPRE identifies key
stakeholders, supporting stakeholders, and partner
institutes based on their mandates and responsibilities.

(H) Plan of Implementation of the National Action
Plan for Rabies Elimination: Based on the strategic
components, it is envisaged that States will prepare a
comprehensive action plan for both human and animal
health components. The implementation of the NAPRE
will involve comprehensive action plans prepared by
each state, covering both human and animal health
components. Funding for the human health component
will continue to be sourced from the National Health
Mission (NHM), while animal health components will
explore funding options through existing schemes or

revenue available with municipal corporations or state
veterinary departments. Delivery of animal health
services will utilize existing veterinary infrastructure,
including the Animal Husbandry Department,
urban/rural governing bodies, NGOs, and municipal
cooperation. However, implementation of NAPRE is a
resource intensive activity. Hence, in January, 2023
Government of India as an initiative of “Rabies Free
Cities” has recommended to the states to prioritize
densely populated Tier 1 & Tier 2 cities and then
gradually progress to cover the remaining areas of the
states. A list of Tier 1(Number of Cities7) and Tier 2
(Number of Cities :103) cities have been provided to the
states.

Since the human health component under the National
Rabies Control Programme is already in progress,
designated state and district nodal officers will continue
implementing its activities. For the animal health
component, states will identify and nominate state and
district nodal officers who will coordinate with their
counterparts in the human health component to
implement the activities effectively.
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Abstract I

Leptospirosis is a zoonotic disease of significant public health concern globally and in India, where a diverse range of animal hosts contribute to its perpetuation and spread. This
paper reviews the epidemiology of leptospirosis in various animal species in India and underscores the importance of the One Health approach in overcoming complacency
towards its management. The interconnectedness of human, animal, and environmental health is central to understanding the disease's dynamics. This approach exposes the
shortcomings of isolated efforts and the necessity for comprehensive strategies that foster intersectoral collaboration, supported by appropriate policies, educational initiatives,
and technological advancements. This review highlights the critical roles of various stakeholders, from government and policymakers to health professionals and the general
public in implementing and promoting One Health initiatives. Despite the challenges, the review illustrates the significant potential of the One Health approach in mitigating the
impact of leptospirosis in India, with insights valuable for other zoonotic diseases. This review concludes by outlining future directions and recommendations, focusing on
advancements in leptospirosis prevention and control and identifying areas necessitating further research. By addressing complacency and promoting proactive, integrated

actions, we can effectively manage leptospirosis, thereby protecting both animal health and public health in India.

Keywords: Leptospirosis, One Health, India, Epidemiology, Livestock, Wildlife, Disease control

Introduction

Leptospirosis: An Invasive Zoonotic Threat
Leptospirosis, a zoonotic disease caused by the
pathogenic bacteria of the Leptospira genus, thrives
with alarming pervasiveness across the globe." *
Leptospirosis afflicts an extensive array of mammalian
species, encompassing humans, livestock, and a diverse
array of wildlife. ™ With an unusual ability to occupy
diverse mammalian hosts, the organism has a complex
life cycle. The life cycle involves a maintenance host
harboring a chronic renal infection, contrasting the
incidental host susceptible to acute disease episodes
with potential severe outcomes including Weil's disease
or pulmonary hemorrhagic syndrome.” Leptospirosis
has a protean clinical presentation, ranging from mild,
flu-like conditions to potentially fatal complications
including jaundice, renal failure, and hemorrhage.” The
broad spectrum of manifestations and symptomatic
overlaps with other febrile illnesses pose significant
diagnostic challenges, often culminating in
underreporting and misdiagnoses.”’ Transmission of
this disease to humans and other animals is primarily via
direct or indirect contact with urine from infected
animals, entering the body through skin cuts or mucous
membranes of the mouth, nose, and eyes. Flooded
regions and water bodies contaminated with the urine of
infected animals serve as hotspots for leptospirosis
transmission.'”’ Global incidence estimation is a
complex task, rendered challenging due to variations in
surveillance and reporting across countries.
Nevertheless, the yearly worldwide tally of severe

leptospirosis in humans is estimated to surpass a million
cases, with a death toll approximated at 58,900 cases.""
Resource-limited, tropical countries bear the highest
burden, due to their conducive conditions for survival
and propagation of Leptospira.

The One Health paradigm recognizes the intricate
relationship between human health, animal health, and
the environment health, with the objective of optimizing
health outcomes.”* This concept is critically relevant to
leptospirosis, a zoonotic disease hosted in animal
reservoirs.” This review addresses the application of
One health concept for understanding the epidemiology
and control of leptospirosis in India, emphasizing the
importance of a One Health approach for effective
disease management. The One Health strategy has
proven effective in managing leptospirosis through
veterinary health measures, such as screening and
vaccinating domestic animals in high-risk areas, and
environmental health initiatives that improve sanitation
and water quality."” These measures reduce human
infection risk and environmental burden of Leptospira.
The approach fosters multi-sectoral data sharing,
enabling early detection of leptospirosis outbreaks and
swift intervention to limit disease spread.'"
Nonetheless, there is a prevailing complacency in
implementing the One Health approach to
leptospirosis.™'” This complacency can delay diagnosis
and treatment, inhibit effective prevention strategies,
and obfuscate disease patterns (Table I)."*"

The root causes of this complacency include
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coordination gaps due to institutional and professional
barriers, lack of awareness of the One Health approach,
and resource constraints in both human and veterinary
health sectors. Limited availability of diagnostic tools
and surveillance systems compounds the problem,

Table 1: Types of Complacency in Leptospirosis
Research and Management in India

Type of Complacency Description

Geographic Complacency Focus on Guijarat, Maharashtra,
and Kerala, neglecting other

endemic regions.

High-Risk Group
Complacency

Underrepresentation of certain
high-risk groups, ignoring their
specific risks

Absence of studies on diverse
interventions like dialysis,
human vaccines, and personal

Intervention Research
Complacency

Community-Level Limited focus on systemic

System and Policy-Level
Complacency

Lack of research on governance
and health system readiness.

Inconsistent consideration of
seasonal risks like monsoons
and flooding

Seasonal Risk Complacency

Disease Course
Complacency

Few studies explored alternative
therapeutic measures for
leptospirosis.

Limited focus on animal
vaccines or birth control
programmes to control disease
spread.

Animal Transmission
Complacency

Health System Response
Complacency

Inadequate studies evaluating
health system readiness.

Innovative Approach
Complacency

Limited use of multicomponent
interventions in studies

Minimal focus on non-endemic
regions in leptospirosis
management studies.

Non-Endemic Areas
Complacency

Absence of studies on novel
interventions like dialysis or
vaccines.

Lesser-Known Intervention
Complacency

Limited research into healthcare
infrastructure.

Health System Infrastructure
Complacency
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reducing capacity to detect and monitor leptospirosis in
human and animal populations.[15] Overcoming this
complacency is imperative to enhance leptospirosis
management and reduce its impact on human and animal
health. The review further explores the ethical
dimensions of the One Health approach (Fig.1),
underscoring principles like harm minimization, duty of
care, solidarity, healthcare equity, and research ethics.
By fostering interdisciplinary collaboration and a
holistic understanding of leptospirosis, the One Health
approach can significantly contribute to strategies to
reduce the disease's impact on human, animal, and
environmental health in India.

2. Leptospirosis

2.1.An Overview

Leptospirosis is caused by spirochete bacteria from the
Leptospira genus, falls within the phylum Spirochaetes
and comprises over 64 species based on molecular
classification, differentiated through a variety of genetic
techniques such as DNA-DNA hybridization and 16S
rRNA phylogeny.[16] However, for practical
epidemiological and diagnostic purposes, the
serological classification, which identifies over 300
serovars based on surface-exposed lipopolysaccharides
(LPS), is frequently used."” The Leptospira genome is
unique among bacteria for its two circular chromosomes
and the presence of lateral gene transfers and multiple
pathogenicity islands, indicating its genomic plasticity
and evolutionary adaptation to diverse environments.""

Morphologically, Leptospira bacteria are slender,
helically coiled, and possess internal flagella or
endoflagella that are located in the periplasmic space.
The coordinated rotation of these endoflagella provides
Leptospira with their distinctive translational motility,
which is not only important for their survival in aqueous
environments but is also aid in host tissue invasion
during infection (Fig. 2)."” The Leptospira bacteria
thrive in warm and humid conditions and can survive for
months in damp soil and stagnant water bodies,
especially those rich in organic matter and with slightly
alkaline pH. This remarkable environmental resilience
helps to maintain the transmission cycle in nature,

particularly in areas with frequent flooding or swamps.
20]

2.2 Transmission Dynamics

Leptospira, a bacterium with a broad host range,
primarily persists in the environment due to the
widespread distribution, high population density, and
chronic infection nature of rodents.”’ Humans,
incidental hosts, usually contract the disease through
direct or indirect exposure to the bacteria found in the
urine of infected animals, water, or soil.”" Upon entering
a host, Leptospira spreads, affecting various organs,
notably the liver and kidneys.
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Figure 2: The Ethical Principles Guiding
the One Health Approach

This targeting induces jaundice and renal impairment -
classic severe leptospirosis symptoms. Moreover, the
bacteria can colonize renal tubules, promoting urinary
shedding and further spread of the disease.”” ' The
complex transmission dynamics incorporate multiple
hosts and environmental factors. Rats, primary
Leptospira reservoirs, harbor the bacteria in their renal
tubules and excrete it in their urine, often
asymptotically.” This shedding, especially prevalent in
urban areas with dense rodent and human populations, is
instrumental in spread of leptospirosis Here, humans
frequently contract the infection through exposure to
rodent urine-contaminated water or soil, especially in
sanitation-poor areas."”

Livestock, such as cattle, pigs, and horses, heavily
influence epidemiology of leptospirosis in rural and
agricultural settings. These animals, infected similarly
to humans, often suffer from reproductive disorders and
milk drop syndrome, causing economic losses.” They
can become chronic Leptospira shedders, contaminating
the environment and contributing to reinfection cycles
in livestock and potential transmission to other animals
and humans.” Wildlife also plays a key role in
leptospirosis transmission dynamics. Wild rodents,
marsupials, and carnivores can harbor and shed
Leptospira, potentially contaminating natural water
sources, soil, and vegetation.”” This contamination
poses risks to humans engaged in recreational activities
and domestic animals in these areas. Humans contract

Figure 1: The Ethical Principles Guiding the One Health Approach

the infection through occupational or recreational
exposure to Leptospira-contaminated environments
(Fig. 3)". Farming, mining, abattoir work, veterinary
practice, and certain water-related recreational activities
notably heighten Leptospira exposure risk. The intricate
interplay of these hosts and environments sustains the
lifecycle of Leptospira, underscoring the need for a
multi-sectoral and transdisciplinary approach,
epitomized by the One Health Concept, in leptospirosis
control and prevention (Fig. 4)."”

2.3. Human leptospirosis, its Impact on Human
Health, Livestock Productivity and Economy
Estimates suggest that leptospirosis affects more than
one million people annually, leading to 58,900 deaths
worldwide."" Livelihoods, particularly in resource-
limited settings, are also severely affected by
leptospirosis. The disease frequently affects vulnerable
populations such as farmers, slaughterhouse workers,
and others exposed to infected animals or contaminated
water or soil.”) Among the Asian countries, it has been
estimated that China has the second largest burden
estimate (301,688 DALYs, 95% UI: 119,388-525,491
or 22.05 DALYs per 100,000 population, 95 Ul:
8.82-38.81) after India (684,369 DALYs, 95% UL
290,213-1,217,287 or 56.35 DALY per 100,000
population, 95% UI: 23.90-100.23).”" A country-level
evidence gap map in India highlighted limited data and
research gaps on the epidemiology of leptospirosis,
indicating the need for more comprehensive studies to
understand the disease burden and risk factors better.””

Despite these valuable studies, a country-level evidence
gap map highlighted limited data and research gaps on
the epidemiology of leptospirosis in India, signaling the
need for more comprehensive studies to better
understand the disease burden and risk factors.”” A few
of seroprevalence studies in India have provided
valuable insights into the prevalence and distribution of
leptospirosis in different regions. For instance, a study
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Figure 3: Leptospirosis Transmission Cycle: A diagram showingthe zoonotic transmission cycle of leptospirosis,
including the roles of different animal reservoirs, the environment, and human.

conducted in the South Andaman Island found an
overall seroprevalence of 10.9%, with higher rates in
rural subjects compared to urban subjects. The most
common infecting serogroup was Icterohaemorrhagiae,
followed by Grippotyphosa, and the study suggested a
shift in infecting serogroups possibly linked to changing
trends in the animal population.”” Another population-
based case-control study in the Kodagu district of
southern India identified environmental and
occupational factors associated with leptospirosis risk,
including flooding or water collection near houses,
proximity to open sewers, direct contact with mud or
water during work, animal farming, and the presence of
rodents in houses.”

In Lucknow, Uttar Pradesh, a study focused on pediatric
patients with acute febrile illness and found a
seropositivity rate of 10% through IgM ELISA. Contact
with infected animals and contaminated environments
were highly associated with seropositivity, and common
clinical symptoms included fever, chills, myalgia,
headache, abdominal pain, and cough.” An outbreak
investigation in Keerakadu village, Tamil Nadu, traced
leptospirosis to contaminated water from an
unprotected well. The outbreak was controlled through
patient isolation and treatment, prophylactic antibiotics
for the community, and recommendations for regular
water chlorination and well protection.”™

Studies have also explored the clinical profile,
management strategies, and outcomes of patients with
leptospirosis in different regions of India. In North
India, an increase in leptospirosis incidence was
observed over the years, with severe complications such
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as renal failure, respiratory failure, neuroleptospirosis,
and disseminated intravascular coagulation (DIC).
Early diagnosis and treatment were emphasized to
reduce mortality. " In South India, a study investigated
the co-infection of dengue and leptospirosis, revealing
significant associations between clinical features like
rashes and bleeding gums and co-infection. Laboratory
parameters like thrombocytopenia were also linked to
co-infection.”” During the Coronavirus disease-2019
outbreak, one study described the clinical profile and
outcome of leptospirosis patients and stressed the need
to consider leptospirosis as a differential diagnosis for
acute febrile illnesses, especially in tropical regions with
specific risk factors.””

Southern India recorded a notable positivity rate of
25.6%, followed by 8.3%, 3.5%, 3.1%, and 3.3% in the
north, west, east, and central regions, respectively.
Rapid urbanization, climate change, poor sanitation, and
improper waste management have contributed to an
increase in leptospirosis outbreaks in recent years. "

The economic repercussions are due to various factors,
such as reduced milk yield, weight loss, infertility,
abortion, and even death in severe cases, which directly
reduce the productivity of livestock.” *' In cattle,
leptospirosis is often associated with reproductive
disorders, including abortion, stillbirths, and infertility.

Besides, the illness may also lead to decreased milk
production and anorexia, which directly influence the
dairy industry’s profitability. Furthermore, the need for
veterinary care and treatments for infected animals adds
to the cost burden.”™
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Table 2: Preventive Measures: This table outlines the main preventive measures for leptospirosis, the rationale behind them,

and their expected impact on disease control.

Strategy

Stakeholders Expected Outcome

Joint Surveillance programmes

Public health officials, veterinarians, Early detection and prevention of outbreaks
environmental health specialists

Coordinated Vaccination programmes | Veterinarians, livestock owners, public health | Reduced disease prevalence in animal

officials reservoirs, reduced transmission to humans.

Environmental Risk Management Environmental health professionals, urban Reduced environmental exposure to
planners, community leaders Leptospira, reduced transmission

Public Health Education Stakeholders: Public health officials, Increased awareness and adoption of
community health workers, educators preventive measures, reduced exposure to

the disease.

Livelihood Support programmes Government agencies, NGOs, community Reduced dependence on high-risk activities,

leaders and decreased exposure to the disease.

Table 3: Preventive Measures: This table outlines the main preventive measures for leptospirosis, the rationale behind them,

and their expected impact on disease control.

Stakeholders

Government Health Agencies

Development and implementation of policies, surveillance programmes, funding research and control
initiatives, public health education

Non-Governmental
Organizations (NGOs)

Disease awareness campaigns, support in executing control measures, conducting research, providing
resources and aid

Veterinary Professionals

Disease diagnosis and control in animals, public education on zoonotic diseases, reporting cases to
health agenciesinterventions like dialysis, human vaccines, and personal protective equipment.

Medical Professionals

Diagnosis and treatment of human cases, health education, reporting casesand WASH interventions.

Academia and Research
Institutions

Conducting research on disease pathogenesis, diagnostic methods, treatments, and prevention
strategies; training future professionals

Communities/General Public

Adherence to prevention measures, reporting suspected cases, participation in awareness programmes

Agricultural Sector

Implementing animal health practices to prevent disease, reporting suspected cases in livestock
therapeutic measures for leptospirosis.

Pharmaceutical Companies

Development of effective treatments and vaccines, research and developmentvaccines or birth control
programmes to control disease spread.

Technology Companies

Development of health technologies for disease surveillance, diagnostics, data sharing
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Similarly, in pigs and small ruminants such as sheep and
goats, leptospirosis has been linked to reproductive
problems and failure to thrive in newborns, leading to
significant productivity losses. Anorexia, weight loss,
and other clinical symptoms can also affect the growth
rate and market weight of pigs, sheep and goats. ”*” The
impact of leptospirosis on the equine industry is also
considerable. Horses infected with Leptospira can
develop recurrent uveitis, potentially leading to
blindness, and suffer from kidney disease and abortion,
affecting their health and performance.”

Moreover, the disease has implications for wildlife and
the associated tourism industry. Rodents and other
wildlife species often serve as asymptomatic carriers,
contributing to the spread of disease.”” Overall, the
economic burden of leptospirosis on livestock
productivity is vast and extends to various sectors,
including dairy, meat, wool, and hide production, as well
as the associated industries such as tourism.

2.3. Animal Leptospirosis in India

Animal leptospirosis in India exhibits marked regional
variability due to different climatic conditions, farming
practices, and the diversity of potential animal
reservoirs.”” Prevalence rates and implicated serovars
differ from region to region, with studies reporting
evidence of the disease in animals such as dogs, swine,
horses, rodents, and even captive wild animals (Fig. 5).
Understanding this geographical and host variability is
crucial for developing targeted control strategies to
mitigate the impact of leptospirosis in India.””

In the case of bovine leptospirosis, India faces a matter of
particular concern, given the considerable variation in
prevalence rates and serovar distributions across its
diverse regions. “ Studies conducted in various states
have reported a complex epidemiological landscape. For
example, in Andhra Pradesh, “**" it was found
leptospirosis prevalence rates of 56.23% and 19.65%,
respectively, with multiple serovars identified, including
Hebdomadis, Pomona, Sejroe, Ballum, Australis,
Grippotyphosa, Autumnalis, Javanica, and Canicola.
Similarly, in Gujarat, prevalence ranged from 5.77% to
38.55%, with several serovars detected, such as Sejroe,
Hebdomadis, Ballum, Australis, Pomona, Canicola,
Icterohaemorrhagiae, Autumnalis, and Tarassovi.” *
Such variations underscore the necessity for region-
specific surveillance and targeted control measures.””

Leptospirosis in sheep and goats also presents a unique
epidemiological landscape in India. The prevalence
rates vary across regions, with states reporting rates from
7% to 63%. “* ! In the northern region,™' prevalence
rates of 13% in Jammu and Kashmir, 10% in Rajasthan,

and a slightly higher rate of 11% in Uttarakhand were
reported. The western state of Gujarat demonstrated a
notably high prevalence ranging from 12% to 52%, with
a wide array of serovars identified. " In the southern
states of Karnataka and Kerala, prevalence rates of 29%
and 28% to 36% were reported, respectively, with
Pomona, Australis, and Grippotyphosa being the most
common serovars."” * Such variations emphasize the
need for tailored surveillance and control measures to
address this public health concern.”™

Canine leptospirosis, a significant zoonotic disease in
India, presents diverse epidemiological profiles across
different regions. Studies have reported prevalence rates
ranging from 10.98% to 77.7 %.”" *" The regional
prevalence and serovar distribution underscore the need
for sustained surveillance and region-specific control
measures. ”For instance, in northern India, Uttarakhand
reported a prevalence of 20%, with prominent serovars
including Autumnalis, Icterohaemorrhagiae,
Grippotyphosa, and Canicola.”" *" In contrast, Kerala
reported an alarming prevalence of 71.12% with a wide
array of serovars identified.”

Swine leptospirosis poses an emerging public health
challenge in India, with varying seroprevalence rates
across different regions. For example, a study in Assam
reported a seroprevalence of 38.8%, predominantly
identifying Ballum as the leading serogroup in swine. "’
In contrast, Kerala reported a seroprevalence of 35.92%,
with a variety of serogroups identified. ™"

Leptospirosis poses a significant health risk to the equine
population in India. A study in Chennai reported a
distressing seroprevalence rate of 76.05% in horses,
with predominant causative serovars being Leptospira
Pomona and Leptospira Grippotyphosa.”™ The high
prevalence in urban centres like Chennai requires
stricter surveillance measures, particularly due to the
significant public health risk posed by asymptomatic
carriers.”

Leptospirosis extends beyond rodents to various animal
species in India. Captive sloth bears have shown
seropositivity, with Pyrogenes being the most common
serovar.”” Wild animals like Sambhar, Cheetal, Tiger,
and Elephant also showed seroPositiVity, indicative of
the disease's broad host range.”” Additionally, captive
elephant handlers have demonstrated antibodies against
multiple Leptospira serovars, highlighting the disease's
risk for individuals in proximity with potential animal
reservoirs.”” Zoological parks and animal rescue centres
often house leptospirosis, with significant seropositivity
reported among various animal species and staff." *
Continued research and collaboration across disciplines
are essential to address this public health challenge
effectively.
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IMPLEMENTING ONE HEALTH APPROACH IN LEPTOSPIROSIS
CONTROL IN INDIA
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Figure 6: Challenges and Barriers to implementing the One Health approach in leptospirosis control in India
and their potential solutions

3. Recommendations for future research, policy, and
practice

Addressing the spread and impact of leptospirosis in
India necessitates a multifaceted, interdisciplinary
approach. This strategy encompasses numerous spheres,
from research to diagnostics, policy integration,
surveillance systems, public awareness, and increased
funding.

a. Enhanced Interdisciplinary Research: This is a
pivotal aspect of managing the complexities of
leptospirosis. A collaborative effort between various
stakeholders such as public health and veterinary
professionals, policymakers, researchers, and the private
sector can lead to better disease management.”” The
interdisciplinary approach combines human and
veterinary medicine, epidemiology, environmental
science, and social science. Research should focus on the
epldemlology and ecology of leptospirosis, the role of
various animal reservoirs, environmental factors
contributing to Leptospira survwal and transmission,
and socioeconomic and cultural factors influencing
disea?g] exposure and health-seeking behaviours (Table I
&10).

b. Improved Diagnostics and Technological
Innovations: The limitations of current diagnostic
methods necessitate investment in research and
development of rapid, accurate, and affordable
diagnostic tests.”***! Novel technologies such as point-
of-care diagnostics, advanced vaccines, and digital
health platforms can greatly enhance disease detection,
prevention, and management. In addition, Al can aid in
predictive modelling and risk mapping, enhancing
surveillance capabilities.””

c. Effective Vaccines: For both humans and animals,
the creation of cross-protective vaccines that can
provide 1mmun1ty against a broad range of Leptospira

serovars is vital.'”

d. Integrated Surveillance Systems and
Standardization: Surveillance systems need to
amalgamate data from human, animal,
environmental health to track disease trends and
detect outbreaks early. This integration necessitates
digital technologies for real-time data reporting,
visualization, and analysis.
diagnostic and reporting protocols, along with
centralized data management platforms, will enhance
the surveillance system.

e. Policy Integration: Policies should address
leptospirosis across different sectors, including
strategies for rodent control, waste management,
water and sanitation, land-use planning, and livestock
management. Inclusion of leptospirosis in the national
list of notifiable diseases at least in the endemic areas
can enhance disease reporting and response.

f. Community Engagement, Education, and Public
Awareness: Efforts need to be made to increase
community knowledge about leptospirosis, especially
among high-risk groups. Education programmes and
public advocacy campaigns can inform about personal
protective measures, safe water and sanitation
practices, and responsible pet and livestock

management.

g. Capacity Building and Funding: Investing in
training programmes for health professionals,
veterinarians, laboratory staff, and field workers is
crucial. A well-trained workforce is key to effectively
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diagnosing, preventing, and controlling leptospirosis.
Additionally, advocating for more resources to support
research, control programmes, and capacity-building
initiatives related to animal leptospirosis is essential.

h. Climate Change Adaptation: With climate change
potentially influencing the transmission dynamics of
leptospirosis, research into its impacts and the
development of climate-adaptive control strategies are
required.””

With these strategies in place, India can make
substantial strides toward a more integrated, effective,
and sustainable approach to controlling animal
leptospirosis, ultimately benefiting the health of
humans, animals, and the environment (Fig. 6)."”

4. Conclusion

It is evident that leptospirosis remains a significant
public health challenge in India, especially in regions
where there is close interaction between humans,
animals, and the environment. This zoonotic disease
not only poses a significant threat to human and animal
health but also reflects the broader systemic and
environmental issues at play, such as sanitation, waste
management, and land use.

A One Health approach — emphasizing the
interconnectivity between human, animal, and
environmental health — offers a promising strategy for
managing leptospirosis. This strategy recognizes the
need for collaboration among various stakeholders,
including veterinary and public health professionals,
policymakers, researchers, and the private sector. Yet,
the effective implementation of One Health approach
in India faces challenges due to complacency, resource
constraints, and lack of public awareness.

The review emphasized the need for interdisciplinary
research, improved diagnostics, effective vaccines,
integrated surveillance systems, policy integration,
community engagement, capacity building, climate
change adaptation, and the importance of
technological innovations such as Artificial
Intelligence in managing leptospirosis. Investments in
these areas can facilitate the early detection and rapid
response necessary to control the spread of
leptospirosis and limit its impacts on public health. It's
also imperative to advocate for increase funding and
resources to support research, control programmes,
and capacity-building initiatives related to
leptospirosis. These efforts must be complemented
with community engagement and public awareness
campaigns about the risks and preventive measures
associated with leptospirosis.
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Abstract I

In recent decades, numerous emerging and re-emerging diseases have extended their reach to diverse global regions, collectively contributing to around 25% of annual global
mortality. Over the past decade, highly contagious viruses such as Crimean-Congo Hemorrhagic Fever, Nipah Virus, and Kyasanur Forest Disease have emerged, causing
severe outbreaks in various regions of India. However, it is evident that these viruses have now re-emerged in newer areas, resulting in significant morbidity and mortality
among the human population. Given the changing epidemiological landscape, there is a good chance that these viruses will continue to appear in new places in the future. In
light of this context, we present a comprehensive account of the incidence, prevalence, and the growing trend of these viruses appearing in various geographical locations
throughout India.

Keywords: Crimean Congo Hemorrhagic Fever, Kyasanur forest disease, Nipah, India

Introduction

Being one of the world's most densely populated
nations, India grapples with a multitude of infectious
diseases, creating significant public health challenges.
Among the prevalent infectious diseases reported in
India are Malaria, Cholera, Hepatitis, Tuberculosis,
Rabies, Dengue, Plague, Chikungunya, Japanese
Encephalitis, Typhoid, HIV, Influenza, and Diarrhoeal
illnesses.' However, the last two decades has been truly a
menace to the public health of India. During this period,
India has witnessed many outbreaks of deadly viral
disease viz., Avian Influenza H5N1 (2006)%;
Chikungunya (2006-2023)°; pandemic influenza
(2009)*; Crimean Congo hemorrhagic fever (CCHF)
(2011-2023)*", Kyasanur Forest disease (KFD) (2014,
2016, 2017-2023)""*; Nipah virus (2001, 2007 & 2018,
2019, 2021, 2023)™"; Zika virus (2016, 2017, 2018,
2021,2022,2023); and SARS-CoV-2 (2020-2023)"".

Among these, CCHF, KFD, and Nipah viruses stand out
as the most significant and highly contagious emerging
viral infections in India during the 21st century.”™ They
have triggered periodic outbreaks in various parts of the
country, despite originally being endemic to specific
regions. In this report, we shed light on the occurrence,
prevalence, and emergence/re-emergence of these
viruses in various parts of India.

Crimean Congo hemorrhagic fever (CCHF)

CCHF is a zoonotic illness caused by ticks that affects
humans and animals. A nairovirus, which is a member of
the Nairoviridae family, is the causal agent. Human
infection can occurs via direct contact with the blood of
infected people or cattle or by the bite of an infected
Hyalomma tick. There have been reports of human to
human transmission, especially when the virus is in its
acute viremic phase and involves close interactions.
According to international classification, the CCHF
virus is considered highly infectious due to its high
pathogenicity, established human to human
transmission, and high case fatality rate. This deadly
disease has been documented in Africa, Asia, Middle
East, southern and eastern Europe,””' and has
significantly impacted human and animal health in
India.”™

The initial identification of CCHF in India was made in
2011 after a nosocomial outbreak in Ahmedabad,
Gujarat State, by the ICMR-National Institute of
Virology (NIV) in Pune. The development of novel
molecular and serological assays for the diagnosis of
CCHF was made possible by the establishment of a
state-of-the-art Biosafety Level (BSL)-4 Laboratory at
ICMR-NIV, Pune. These tools were essential for the
rapid diagnosis of suspected CCHF cases as well as for
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Figure 1: CCHF outbreaks in India — Outbreak investigations, surveillance, and R&D

monitoring populations of ticks, cattle, and humans.
Numerous nosocomial and sporadic CCHF outbreaks
were investigated and confirmed in fifteen districts of
Gujarat State between 2011 and 2023.”"" Although anti-
CCHF IgG antibodies were found in livestock in
Rajasthan State in 2010, the first human case of CCHF
was reported in the Sirohi area of Rajasthan in 2014."
Subsequently, a nosocomial outbreak of CCHF was
identified among healthcare workers in a private hospital
in Jodhpur, Rajasthan, in 2015."” A nationwide
serosurvey conducted by NIV, Pune revealed
widespread seroprevalence of CCHF among sheep,
goats, and cattle in 23 states and one union territory in
India." In recent years, two imported cases of CCHF
were identified in individuals traveling from Omanl3
and the UAE, and they were successfully managed in
Gujarat and Kerala states in 2016 and 2018, respectively.
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From 2011 to 2023, 138 cases of CCHF were confirmed,
with 57 fatalities, accounting for a Case Fatality Rate
(CFR) of 41.3%.”"" These CCHF cases were
documented in 15 districts within Gujarat state,
including Ahmedabad, Kutch, Patan, Surendranagar,
Morbi, Jamnagar, Amreli, Aravali, Anand, Gandhinagar,
Rajkot, Bhavnagar, Botad, Kheda, and Sabarkantha.

Additionally, CCHF cases were reported in 4 districts of
Rajasthan state: Jodhpur, Jaisalmer, Barmer, and Sirohi.
Since 2019, over 900 close contacts of CCHF cases have
been monitored, and a very low sub-clinical infection
rate of less than 0.3% was observed.

Many guidelines were developed for recognizing cases,
diagnosing, putting isolation measures in place, and
tracing contacts due to the high risk of CCHF in India as
well as the possibility of the virus spreading through



animal trade and international travelers. The
responsibility for managing sporadic CCHF outbreaks
in India was shared among the Indian Council of
Medical Research (ICMR), the Integrated Disease
Surveillance programme (IDSP), and the National
Centre for Vector Borne Diseases Control (NCVBDC).
This collaborative effort enabled the timely detection,
diagnosis, and efficient containment of CCHF
outbreaks.

Following the larger outbreak of CCHF in 2019, a
laboratory network equipped with BSL-3 facilities was
established and staffs were trained across India for
CCHF diagnosis, supported by an ICMR-funded
project. Currently, seven active laboratories have the

capacity to test for CCHF, including SMSMC, Jaipur;
KGMU, Lucknow; ICMR-RMRC, Port Blair; AIIMS,
Jodhpur; ICMR-NICED, Kolkata; ICMR-RMRC,
Dibrugarh; and ICMR-NIRTH Jabalpur.

There are currently no licensed vaccines or
approved treatments for CCHF, hence the primary
strategy to treatment is supportive care. Although
Ribavirin has displayed some efficacy in laboratory
settings and has been employed during outbreaks, there
is limited and uncertain evidence supporting its
effectiveness.”” In July 2023, Turkey initiated the first
Phase-1 clinical trial for intravenous Ribavirin and
Favipiravir as potential treatments.” Additionally, there
is a pressing need for the development of monoclonal

KFD in India: Outbreak investigations, Surveillance and R&D
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Figure 2: KFD outbreaks in India: Outbreak investigations, surveillance, and R&D
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antibody therapies to address CCHF cases and
individuals at high risk of infection.

A significant challenge in the quest for CCHF vaccines
and therapeutics has been the absence of suitable and
standardized animal models. The emergence of new
animal models that are susceptible to CCHFV infection,
such as IFNAR-/-mice, STAT-1 mice, and cynomolgus
macaques, has enhanced the screening and validation of
potential vaccines in preclinical studies.” Nonetheless,
these models must be refined and standardized further,
including the selection of appropriate viral strains,
reagents, and challenge methods. This will better
replicate clinical characteristics observed in humans,
while bridging data on animal and human
immunogenicity and facilitate the selection of vaccine
candidates for human evaluation.

Kyasanur forest disease (KFD)

Kyasanur Forest Disease (KFD) was first discovered in
1957 following a study into a large number of monkey
deaths in Karnataka's Shimoga district. The KFD virus,
a member of the Flaviviridae family, causes the disease.
Humans and monkeys are the main hosts that the virus
primarily affects in its natural cycle, which is
maintained in Haemaphysalis ticks, mammals, and
birds. KFDV is transmitted to humans via tick nymph
bites or contact with carcasses of deceased monkeys.”"’

Ever since its discovery, Kartaka State has had a number
of outbreaks and occasional instances of KFD, mostly in
five districts: Shimoga, Chikmagalur, Uttara Kannada,
Dakshina Kannada, and Udupi. These areas have
experienced an average of around 400 to 500 cases per

year.""

Apparently from around 2012, KFD has been reported
in new areas, involving either monkey deaths or human
cases. These regions include the districts of
Chamarajanagar in Karnataka State (2012), the
Mudumalai Tiger Reserve in Tamil Nadu State (2012),
the districts of Wayanad and Malappuram in Kerala
State (2013-14, 2018), the state of Goa (2015-2023),
and the state of Maharashtra (2016-2023)."*

The mortality rate associated with KFDV infection is
reported to range from 2% to 10%. Higher fatality rates
have been observed in non-endemic areas, primarily due
to a lack of awareness about the disease and lower levels
of herd immunity to the virus. In Karnataka's KFD-
endemic areas, a formalin-inactivated chick embryo
tissue culture vaccination has been used since 1990.
However, studies have indicated low vaccination
coverage in the population and reduced vaccine
effectiveness compared to initial reports.™

As a result, the use of the KFD vaccine has been
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discontinued, and ongoing efforts are focused on
developing a new vaccine. Currently, supportive care is
the main method of managing infected cases of KFD as
there is no particular treatment for the disease.

Time-sensitive and affordable molecular and serological
tests, such as nested RT-PCR and real-time RT-PCR, as
well as KFD IgM and IgG ELISA, were developed for
KFDV identification after a BSL-3 laboratory was
established at ICMR-NIV in Pune.” These advances
have greatly improved the screening for KFDV among
human, monkey, and tick populations in various
geographic locations across India. ICMR-NIV, Pune has
taken significant steps in ecological, entomological, and
virological research on KFD, shedding light on this
enigmatic "monkey fever.”

A number of variables, including deforestation, monkey
migration, changes to agricultural land use methods, and
changes in people's socioeconomic behavior, may have
contributed to the disease's spread into new regions.
Infected monkeys and rodents, along with ticks,
contribute to the disease's expansion into new regions.
Therefore, the KFD virus continues to spread through
wildlife-tick-human interactions, and the Western
Ghats' extensive densely forested areas provide the
perfect environment for tick cycles to complete. While
KFD is endemic to India,”" it has the potential to spread
to neighboring countries through animal transportation
or the diverse migratory bird population.

Studies on the genome and phylogeography have shed
light on the evolution of the virus and the areas
connected to KFDV transmission dynamics. Recent
KFDV isolates (from 2006-2017) displayed
approximately a 3% difference compared to early strains
from Karnataka.™ Laboratory mice and Bonnet
macaques have been extensively studied as animal
models to understand KFD disease pathogenesis and
progression. Rodent models exhibit neurological
disease, while Bonnet macaques experience prolonged
disease with relatively few fatalities. Studies on viremia,
virus shedding in differentsecretions, antibody
responses, and viral RNA loads in different organs have
all benefited from the use of these animal models.”

In conclusion, KFD is a serious threat to public health,
especially in India's Western Ghats. To manage and
prevent future outbreaks and, ultimately, protect the
health and well-being of at-risk communities, vigilance,
research, and cooperative efforts are essential. This tick-
borne viral disease, caused by KFDV, has demonstrated
its potential to trigger periodic outbreaks of varying
severity.



Nipah virus disease

Nipah virus (NiV), belonging to the paramyxovirus
family, is a recently identified zoonotic virus capable of
causing severe and fatal infections in humans. The first
known case of N1V infection in humans was discovered
in 1998-1999 during a major encephalitis outbreak in
Malaysia.™ The Nipah virus has been known to spread
from animal to human and from human to human
during a number of outbreaks. NiV can cause an
extremely deadly respiratory and encephalitic disease
in humans. From 1998 to 2023, cases of the disease
were documented in a number of countries, including
Singagore, Malaysia, Bangladesh, the Philippines, and
India.

During January and February of 2001, the Siliguri area
of West Bengal in India experienced the first Nipah
virus outbreak, which resulted in * deaths out of 66
cases (CFR 68%). The majority of the afflicted people
had symptoms such as fever, headache, myalgia,
vomiting, altered sensorium, acute respiratory distress,
and convulsions. During that period, India was devoid
of the diagnostic tests required to identify the Nipah
outbreak and the containment facilities required to
manage high-risk viruses.”” In April 2007,
the Nadia district of West Bengal had the second Nipah

virus outbreak. This was an intra-familial outbreak,
affecting all five family members, who unfortunately
succumbed to the infection (CFR 100%).” In 2015,
ICMR-NIV, Pune conducted a multi-site virological
survey that established the presence of NiV in Pteropus
giganteus bats in the Cooch Bihar district of West
Bengal and the Dhubri district of Assam.”

During May 2018, the third Nipah virus outbreak
occurred, resulting in 16 fatalities out of "* confirmed
cases (CFR 89%). The first Nipah outbreak in southern
India was recorded in the Kerala state's Kozhikode
district. This outbreak occurred far from the two earlier
outbreaks in 2001 and 2007 in West Bengal, which is
located in eastern India. Patients primarily presented
with symptoms such as fever, cough, altered sensorium,
acute respiratory distress syndrome, vomiting,
headache, and signs of myocarditis.” During this
outbreak, therapeutic monoclonal antibodies (m102.4),
developed by the University of Queensland, Australia,
were provided to India, and emergency use
authorization was granted by the Drug Controller
General of India in June 2018. Guidelines for the use of
m102.4 monoclonal antibodies on Nipah cases were
developed through global research collaboration in
2019.

Nipah Virus in India: Outbreak investigations, Surveillance and R&D
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One significant development following the outbreak
was the creation of a point of care (PoC) assay for NiV
diagnosis. This PoC assay was standardized and
employed in the field for Nipah diagnosis during the
outbreaks in 2019 and 2021. NiV surveillance was made
possible by the development of human IgM and IgG
tests as well as an IgG screening assay for pigs and bats
following the isolation of the virus. Only 3 out of 239
contacts (1.2%) tested positive for [gM and IgG during
the 2018 outbreak, indicating an extremely low
seroprevalence among close contacts."

Only one case—who showed signs of fever and
encephalitis-like symptoms—tested positive for the
Nipah virus disease during the fourth outbreak that
occurred in the Ernakulam district of Keralain June
2019. During this outbreak, none of the patient's close
contacts showed signs of seropositivity, and the patient
survived with supportive treatment.46 Amidst the
COVID-19 epidemic, the Kerala district of Kozhikode
recorded the fifth Nipah outbreak in August-September
2021, which claimed one life (CFR 100%). Affected
individual presented with fever and late-onset
encephalitis.”

In all three of the outbreaks in 2018, 2019, and 2021,
Pteropus medius bats were found to be the likely source
of infection and transmission in the vicinity of the index
case, based on positive results from real-time RT-PCR
or IgG ELISA tests. The NiV sequences from the 2018
outbreak belonged to the B genotype, while sequences
from the 2019 and 2021 outbreaks were identified as I
(Indian) genotype. All of these human sequences were
consistent with the bat sequences.****

The Pteropus species of fruit bats, also referred to as
flying foxes, are identified as the Nipah virus's known
reservoirs. Previous ICMR-NIV investigations in Nipah
outbreak-affected areas have detected the virus in fruit
bats from a number of locations, including Dubri in
Assam, Myanaguri and Cooch Behar in West Bengal in
2015, Maharashtra in 2020, and Kozhikode, Kerala in
2018."** The paucity of information on the virus's
presence among Pteropus bat species in the other parts
of the country motivated the ICMR-NIV to initiate a
nationwide survey. This survey has so far been carried
out in fourteen states and two union territories, namely
Kerala, Tamil Nadu, Karnataka, Telangana, Goa,
Maharashtra, West Bengal, Gujarat, Punjab, Himachal
Pradesh, Odisha, Bihar, Assam, Meghalaya,
Chandigarh, and Puducherry. The presence of Nipah
viral antibodies was detected in bats from seven states
and one union territory,” suggesting evidence of virus
circulation within the bat population. This study aims to
identify areas at risk of spill-over and, as a result,
facilitate the implementation of necessary
precautionary measures and control strategies to
prevent future outbreaks in the country.
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In the most recent Nipah virus outbreak, the sixth
occurrence, which was declared on September 13,2023,
in Kozhikode, Kerala, three out of five suspected cases
were diagnosed as NiV positive by ICMR-NIV, Pune.
Nipah virus was confirmed in six cases, resulting in two
fatalities (CFR 33.33%). All close contacts and other
suspected cases not epidemiologically linked were
found to be negative for Nipah virus infection.” Further
investigations are essential to delve into the underlying
factors contributing to recurring spillover events in
Kerala State. While bats in this region have tested
positive for N1V RNA, the precise mode of transmission
to the initial cases remains to be determined.

As of the now, there is no approved vaccine or therapies
for Nipah virus infections. Since 2018, the Coalition for
Epidemic Preparedness Innovations (CEPI) has
supported the NiV vaccine development and continues
to provide significant funding to scientific endeavors
such as the creation of International Standards for N1V
antibodies, assay development, and epidemiological
research.” Numerous Nipah virus vaccine candidates

are undergoing preclinical trials and clinical trials.”*

Nipah virus is an extremely contagious and lethal virus.
Because there is no specific treatment for Nipah virus
infection, supportive care may enhance the patient's
prognosis. Taking preventive measures is of paramount
importance to prevent Nipah virus infection. This entails
refraining from contact with bats and their excrement,
consuming only well-cooked fruits and vegetables, and
maintaining regular hand hygiene by washing hands
with soap and water.

Current interventions and prospects

At present, there are no vaccines or antiviral drugs that
are useful in treating Nipah virus disease and Crimean-
Congo hemorrhagic fever (CCHF). Supportive care is
the main strategy used to manage these diseases, and the
main focus of current preventative efforts is increasing
awareness in the affected areas. It is noteworthy that the
WHO R&D Blueprint list of pandemic threats requiring
immediate R&D initiatives includes both the CCHF and
the Nipah virus. Recently KFD immunization
campaigns have been discontinued due to a paucity of
information regarding the immunogenicity of the
currently available vaccine.” Cases of KFD are treated
with supportive care because ofthe absence of antiviral
treatment.

Reducing the chain of transmission, treating infectious
diseases appropriately, and eventually saving lives all
depend on accurate diagnosis. Given extensive scale of
the outbreaks caused by these viruses, a more
comprehensive examination of their areas of origin is
necessary. Timely and affordable molecular and
serological tests for the identification of CCHF, KFD,



and Nipah viruses have been established with the
development of containment laboratories (BSL-3 &
BSL-4 laboratories) at ICMR-NIV in Pune, India.

The implementation of these technologies has
facilitated the identification of these diseases in various
geographical locations across India, subsequently
aiding in the application of effective control measures.

Furthermore, various training programmes have been
organized for laboratories, healthcare officials,
hospitals, and medical colleges, with a specific focus on
biosafety, bio-risk mitigation, the transportation of
infectious samples, and laboratory diagnosis of
emerging and re-emerging viruses. This proactive
approach has contributed to the development of
emergency preparedness strategies to address
significant public health challenges in India.
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Abstract

Preventing and controlling zoonotic diseases requires coordination among various national, regional, state, and local stakeholders in the health, veterinary, and wildlife
departments. These stakeholders rely on each other for laboratory diagnosis and timely response. Unfortunately, there is a lack of standardized procedures and approved kits for
diagnosing these diseases, which limits laboratory capacity for diagnosis. Additionally, limited technical expertise and the absence of internationally recognized EQAS agencies
further complicate the diagnostic process. Therefore, it is crucial to prioritize zoonotic diseases that require a laboratory network and integrate them at the veterinary and human
levels based on focus areas outlined in this manuscript. This article offers a roadmap for developing policies for each prioritized zoonotic disease using the 4C model

(Communication, Coordination, Collaboration, and Capacity building) of One Health.
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Introduction

Classical infectious diseases like rabies and plague, well
known for centuries, are zoonotic infectious diseases that
have not been eradicated despite significant efforts from
human and veterinary health sectors. The zoonotic
diseases of major public health importance in India are
Dengue/CHK, Japanese encephalitis, leptospirosis,
plague, rabies, anthrax, Kala-azar, Kyasanur Forest
Disease, Rickettsial diseases, cysticercosis, hydatid
disease, trypanosomiasis and toxoplasmosis, some of
which cause outbreaks at a great frequency.

Recently, new zoonotic entities with pandemic/ outbreak
potential in humans such as Monkeypox (2022) and
SARS-COV-2 (2019 onwards), Crimean Congo
Hemorrhagic fever (2011 onwards), Nipah virus
infection (2001 onwards), Ebola virus (2014 onwards),
Avian Influenza (2006 onwards) & HINI1 Influenza
(2009 onwards) have stirred the public health machinery.
Apart from these, the country is threatened by the import
of exotic zoonotic infections like Yellow Fever,
Hantavirus infection, Rift Valley fever, etc. The
infections/diseases, as evident, can travel across the
world and result in not only loss of human and animal
lives but also devastating effects on economies. As the
disease transcends beyond more than one species, the
approach to protecting lives from these infections also is
multidimensional, involving many Stakeholders.

One Health is an integrative approach that aims to
achieve active participation from all the stakeholders.
One Health requires all the stakeholders from human,
veterinary, and environmental health to come together

and address the health challenges and issues. One Health
High-Level Expert Panel (OHHLEP) was established
under a quadripartite collaboration between Food and
Agriculture Organization (FAO), World Health
Organization (WHO), World Organization for Animal
Health (WOAH), and United Nations Environment
[Il’]rogramme (UNEP) has defined one health as follows

“One Health is an integrated, unifying approach that
aims to sustainably balance and optimize the health of
people, animals, 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
healthy food, water, energy, and air, taking action on
climate change and contributing to sustainable
development.”

The definition emphasizes a 4C model based on
Communication, Coordination, Collaboration, and
Capacity building to transform OH from a concept to
reality. Defining OH in this way is a milestone as it
identifies equity, parity, equilibrium, stewardship, and
trans-disciplinarity as critical underlying principles for
OH. The present manuscript aims at identifying focus
areas for strengthening diagnostic capacity for zoonotic
infections and employ the 4C model for developing a
policy framework for implementation.
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As apolicy framework, the present text does not include
sections on policy analysis, including budgetary
provisions, as it is outside the purview of this
manuscript. The policy framework for focus areas for
diagnostic capacity strengthening are outlined in
Figure-2.

Challenges posed and proposed solutions based on one
health approach for each focus area will be discussed in

the subsequent sections of this manuscript. As different
zoonotic infections will have specific requirements in
terms of diagnosis, this framework will need to be used
for developing policies for each zoonotic infection on a
case-by-case basis based on expert consultation.

~——>» A. PRIORITIZATION OF DISEASES

FOCUS AREAS FOR STRENGTHENING DIAGNOSTIC CAPACITIES IN ONE HEALTH

> B.GAP ANALYSIS OF DIAGNOSTIC CAPACITY

» C.STRENGTHENING OF COLLABORATIONS

> D.CAPACITY BUILDING

= » E.DIAGNOSTIC STEWARDSHIP

- » F.RESEARCH AND DEVELOPMENT

» G.SUPPLY CHAIN MANAGEMENT

» H. BIOSAFETY AND BIOSECURITY

Figure 1: Focus areas for strengthening diagnostic capacities in one health

Strengthening Diagnostic Capacity in One Health

A. Prioritization of diseases:

The foremost issue to be resolved for initiating any OH-
based approach is prioritizing the diseases. As a
concept, OH should encompass all the diseases that
humans and animals share. In practice, however, the
system must be systematically strengthened to ensure
the OH approach’s success. The prioritization is a
collaborative task and requires a multi-sectoral
consensus-building effort of experts from various
stakeholders. The criteria for prioritization of diseases
can be defined based on the following factors with
expert consultation [2].

1. The severity of human disease

2.Role of animals in human diseases

3. Availability of therapeutic intervention
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4. The burden of animal disease (endemicity)
5. Any existing intersectoral collaboration

B. Gap analysis of diagnostic capacity:

The immediate step after prioritization of disease is to
understand the diagnostic capacity of India for each
disease. Gap analysis, again, is a multi-sectoral exercise
and involves identifying diagnostic gaps in the country
across the sectors. Two broad areas considered for gap
analysis are:

1. Diagnostic capacity mapping — the diagnostic
capacity can be mapped to identify laboratories
performing diagnostic tests in human and veterinary
sectors, availability of  equipment and infrastructure,
list of available diagnostic methods (preferably with



their diagnostic performance characteristics), and
workforce competency.

2. Diagnostic quality mapping — the diagnostic quality
can be mapped regarding quality control and quality
assurance protocols followed by the laboratories,
including participation in any External Quality
Assurance (EQA) programmes or inter-laboratory
comparison (ILC) programmes.

C. Strengthening of collaborations:

OH, as a concept, relies on collaborative efforts from
various sectors. The strength of collaboration can be
defined as the relative ease with which different sectors
can work together to achieve a common goal. In the
case of diagnostic capacities, the primary goal will be to
provide services for surveillance, preparedness, and

response for prioritized diseases. The gap analysis will
provide information about areas where strengthening is
required.

Collaborative efforts must engage all stakeholders to
build up a successful collaboration. The nature of
collaborative effort can have a significant effect on its
success. Collaboration can be classified into four levels
based on the extent of involvement between the sectors
I These levels are outlined in Figure 2 and are as
follows:

1.Sectoral contributions:

Various stakeholders are working in their respective
fields. There is no issue-based consensus or defined
common goals between the sectors. Sectoral
contributions from the baseline of response to any
public health concern in the community.

g

TRANS-SECTORAL ° SEAMLESS INTEGRATION
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Figure 2: Concept of strengthening of collaboration in One Health *'

2.Multi-sectoral collaboration:

Various stakeholders are working through coordination
and steering committees, which are mandated to
identify common goals and establish linkages between
sectors by identifying focal points. Achieving this level
is crucial for developing communication channels
between the sectors.

3.Inter-sectoral collaboration:

Various stakeholders have agreed on common goals,
have formalized the collaboration through
memorandums of understanding (MOUs) between the
sectors, and have developed resource and information-
sharing instruments. Achieving this level is essential for
capacity building.

4. Trans-sectoral collaboration:

Seamless integration between sectors to achieve a
common goal and real-time information sharing. This
level is essential for coordinating rapid response during
apublic health emergency.

Further, various factors may contribute to the success
of a collaboration. These determinants of successful
collaboration can be classified under three broad
categories: individual attributes, environmental
attributes, and procedural attributes [4]. In case of
strengthening of diagnostic capacity, the determinants
of collaborative success can be outlined as follows:
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i.Personal attributes: Personal attributes ensuring
successful collaboration include the expertise of the
focal person or collaboration contact points in the
organization, the relevance of their experience to the
goals of collaboration, their ability to carry forward
collaboration in a productive manner, and their
motivation to be a part of the collaboration.

ii.Environmental attributes: Environmental
attributes of collaborative success include institutional
support regarding the infrastructure required and
financial support in running the programme. These
attributes are also enabling and may help provide
motivation and collaborative skills in the persons
involved.
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Figure 3: Capacity building measures for strengthening the diagnostic capacity in One Health.
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(Example-Laboratory network of Rabies)
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iii.Procedural attributes: Procedural attributes may
include formalizing the collaboration through signing
MOUs, developing a common goal such as
strengthening laboratories for diagnosing a particular
disease, regular communication with all stakeholders
regarding the common goal and progress made, and
establishing conflict resolution mechanisms through
formal instruments like MOUs. Formalization of the
collaborative process results in developing a shared
responsibility and providing a conflict resolution
framework while preparing academic manuscripts or
sharing the credit among the stakeholders.

D. Capacity building:

The capacity building exercise aims to develop the
overall ability of the system to detect, diagnose, and
characterize pathogens causing diseases in a particular
geographical area. The capacity building exercise
requires understanding of various steps in the total
testing process (TTP). TTP includes pre-analytical,
analytical, and post-analytical aspects of a diagnostic
test. It is essential to understand that errors in diagnostic
tests span the entire TTP and are not limited to a single
step [5]. By an estimate, the analytical phase had only
15% of errors during reporting, while the pre- analytical
phase had 61.9% errors [6]. Therefore, it is essential to
put a concerted effort to identify the human resource
responsible for the successful completion of each step
and put efforts to minimize the error by using
appropriate capacity-building measures. Briefly, the
following capacity-building instruments can be utilized
to strengthen the diagnostic capacity in OH:

PRE-ANALYTICAL PHASE
Q RIGHT PATIENT
Q RIGHT SAMPLE

o RIGHT TIME

ANALYTICAL PHASE
& RIGHT TEST
€5 RiGHT QuALITY

@ RiGHTTOT

1.Advocacy workshops: Aim to inform clinicians
about the appropriate test based on the patient’s clinical
symptoms, the optimum sample based on the disease
stage, and available clinical management guidelines.
2.Guidelines: Guidelines about sample collection,
storage, and transport need to be developed for each
diagnostic assay and should be prepared in a language
that is easy to understand.

3.Hands-on training workshops: Hands-on training
workshops should aim to increase the proficiency of
laboratory personnel in sample processing and testing.

In the context of capacity-building measures for
strengthen diagnostic capacity may adopt vertical or
horizontal integration approaches (Figure 3).

1. Vertical-integration model: Laboratories already
engaged in analytical methods for other diseases can be
targeted for vertical integration of new assays. The
capacity-building measures should target all phases of
TTPirrespective of laboratory experience.

2. Horizontal integration model:Horizontal
integration involves sharing of resources across sectors.
In the case of OH, laboratories from the animal and
human sectors may be tasked to perform the analytical
phase of the diagnostic assay. However, as the
requirements for pre-analytical and post- analytical
phases will vary for different sectors, these phases
should not be integrated horizontally. For example, a
veterinarian should not prescribe the test to a human

POST-ANALYTICAL PHASE
Q RIGHT REPORT
Q RIGHT MANAGEMENT

o RIGHT DATA

Figure 5: Diagnostic stewardship applied across the total testing process. Areas of focus has been identified for pre-analytical,
analytical, and post-analytical phases.
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sample, but a veterinary laboratory can perform the assay
and report the results through established channels to
clinicians for further action. Further, capacity building
should focus on developing a tiered laboratory network
while considering the staff competency available at each
tier. A tiered laboratory network (example laboratory
network of Rabies) is mapped to the diagnostic methods
and competency of staff available is given in Figure 4.

E. Diagnostic stewardship in strengthening the
diagnostic capacity in one health

Stewardship is a concept applied to improve diagnosis in
healthcare based on the principal of minimizing diagnostic
errors . In a broader sense, diagnostic stewardship can be
used to minimize errors across the total testing process.
Championing diagnostic stewardship could provide
appropriate clinical management and help control
systemic issues in healthcare, such as antimicrobial
resistance. In the context of strengthening diagnostic
capacity in one health, diagnostic stewardship across the
Total Testing Process (TTP) is shown in Figure 5.

Briefly, the focus areas during the entire TTP are as
follows:

1. Pre-analytical phase: The focus of diagnostic
stewardship in the pre-analytical phase should be on
informing clinicians and sample collectors about the
laboratory tests available and the requirements of
laboratories to ensure that quality sample reaches for the
testing [8]. In addition to sample requirements, the pre-
analytical phase should also focus on packaging,
E[gr]ansportation, and sample identification in the laboratory
2. Analytical phase: The focus of diagnostic stewardship
in the analytical phase should be on diagnostic
laboratories. It is essential to understand what sample
should be collected and when. Understanding the
prioritized disease's pathophysiology and the kinetics of
various diagnostic markers will help address this issue.
For example, in dengue, understanding the dynamics of
the appearance of viremia, antigenemia, anti-dengue IgM
antibodies, and anti-dengue IgG antibodies can help select
appropriate test "". The focus should also be on the
analysis of the results as errors in analysis can result in
inferior quality of reporting. Providing quality diagnostic
assays is the mainstay of laboratory strengthening efforts.

ISO 15189 outlines the requirements of the quality
management system in a diagnostic laboratory. NABL is
the authority in India that accredits laboratories after
verifying their compliance with these requirements
(Document number NABL112). The ISO 15189 standard
also requires establishing quality assurance in the medical
laboratory. Laboratories can employ internal quality
control (IQC) and external quality assurance (EQA) as the
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main tools to ensure and improve the quality of
analytical methods through constant monitoring,
evaluation, and improvement ",

3. Postanalytical phase: The focus of diagnostic
stewardship in the post-analytical phase is on
developing guidelines on reporting results, undertaking
advocacy workshops to inform clinicians about how to
interpret the results, and ensuring that the data is being
used to generate evidence for future improvement in
control and management of the prioritized disease.

F. Research and Development

Focused research is required to establish diagnostic
protocols for prioritized diseases, and effort should be
put into developing these protocols as commercial kits
through Public Private Partnerships (PPP). Developing
disease-specific Target Product Profiles (TPP) remains
the best instrument to persuade stakeholders to do
focused research and development. TPP ensures the
assays are developed to fit the intended purpose "'*. TPP
requires extensive consultation to determine the scope
of TPP, including any unmet clinical needs, drafting of
TPP to include end user-specific requirements and
consultation among stakeholders to reach a consensus
" TPP can be used as guiding document by public and
private partners to develop required assays. Further,
assay developed by academic institutions can be used as
emergency diagnostic assays after proper analytical
validation. However, using a commercial kit as an
invitro diagnostic kit will require regulatory approvals.

G. Management of supply chain

Supply chain management remains a significant
bottleneck for the diagnosis of zoonotic infections. Non-
availability of commercial kits and unregulated pricing
make managing supply chains unpredictable. Logistics
management requires focusing on the following areas'”

1. Product selection: Product selection will depend on
the type of assay required for prioritized diseases.

2. Forecasting: Quantification depends on the
forecasting of the number of assays required to be
performed in the coming year. Previous year baseline
data, if available, can help in forecasting the number of
tests that the laboratory will perform during next year. A
proportional increase may also be estimated if yearly
data for the last five years is available with the
laboratory.

3. Procurement: The procurement process should
consider the government procurement rules and
availability of good quality commercial kits for the
prioritized diseases in local and international market.



There may be a need to reverify the manufacturer’s claims
to ensure that the kits perform their intended function.

4. Inventory management: Inventory management of
procured items, their distribution, and collecting
consumption records may help minimize resource
misutilization.

H. Biosafety and Biosecurity

Most pathogens causing zoonotic infections are also a
biosafety and biosecurity concern. The biosafety measures
must include the following attributes:

1. Monitoring and warning. A comprehensive
monitoring system may be established employing both
active and passive surveillance for prioritized diseases.
Additionally, real-time information sharing mechanisms
among all the stakeholders must be established enabling
prompt response to an adverse incident.

2. Detection and traceability. Detection of pathogens and
establishing their traceability through molecular methods
may help identify the source of the breach in the system,
thereby facilitating necessary improvements to prevent
future incidents.

3. Prevention and control. It is essential to establish
guidelines to inform laboratory personnel about the
prevention and control strategies for prioritized pathogens
which should be employed to ensure containment of any
adverse event in the laboratory itself.

4. Diagnosis and treatment. Comprehensive guidelines
should be provided regarding clinical symptoms,
diagnosis, and available treatment of prioritized diseases.
Such information may be pivotal in effective management
oflaboratory infections caused by prioritized disease.

5. Training and competency. Laboratory personals
should be trained regularly in biorisk management,
biosafety and biosecurity in public health laboratories to
enhance their competency.

Competent staff will ensure prompt identification and
containment of any adverse incident.
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Abstract

One Health is an interdisciplinary approach that recognizes the interconnections between human health, animal health, plant health and environment. It emphasizes
collaboration and coordination among multiple sectors to address complex health challenges at the human- animal-environment interface. This article explores various research
priorities within the One Health framework, including zoonotic disease surveillance and control, antimicrobial resistance (AMR), food safety, environmental impact on health,
and One Health policy and governance. By integrating research outputs from various disciplines, leveraging technology, and fostering collaboration, researchers and
policymakers can contribute to better health outcomes for humans, animals, plants and environment. The prime focus is to highlight the significance of the areas of research in
advancing One Health research and addressing national and global health challenges.

Keywords: One Health Research, Research Priority, Multidisciplinary Approach, Global Health, Surveillance, Health Outcome

Introduction

The One Health approach has emerged as a powerful
framework for addressing complex health challenges by
recognizing the interconnectedness of human health,
animal health, plant health and environment. By
understanding and addressing these interconnections,
better health outcomes can be achieved for all. The One
Health framework aligns closely with the Sustainable
Development Goals (SDGs) set forth by the United
Nations, as they share a common objective of promoting
health, well-being, and sustainability for all. Out of the
17 SDGs, eight (2,3,6,10, 13,14,15 & 17) are directly
related to One Health, highlighting the broad relevance
and impact of this approach. (Fig 1). Additionally, SDG
16 and 1 are indirectly related to One Health by focusing
on providing environmental justice and overarching
goal of “No Poverty”. Collectively, these SDGs
encompass a wide range of interconnected issues,
fostering a comprehensive framework to achieve global
health and sustainable development."*’

In the face of emerging infectious diseases,
antimicrobial resistance, and environmental
degradation, it is imperative to identify and prioritize
key research areas within the One Health paradigm
which involve multiple disciplines. These research
priorities aim to enhance our understanding,
preparedness, and response to global health threats,
while fostering collaboration between diverse
disciplines. The priority research areas within One
Health are (but not limited to,) (i) Zoonotic disease
surveillance and control (ii)) Combating antimicrobial

resistance (AMR) (iii) Food safety (iv) Environmental
impact on health.”

The aim of this article is to delve into these research
priorities, providing specific examples and references
to highlight the significance of these areas of focus in
advancing One Health research and addressing
national and global health challenges.

Zoonotic Diseases: Emerging and Re-
emerging infections

Zoonotic diseases, which originate in animals and can
be transmitted to humans, have the potential to cause
widespread illness, economic disruptions, and even
pandemics. Effective surveillance and control of
zoonotic diseases are paramount to prevent and
mitigate their impact on human and animal health.
Thus, robust research efforts focused on zoonotic
disease surveillance and control are critical within the
One Health framework.

Surveillance

Surveillance systems play a crucial role in detecting,
monitoring and setting up early warning signals for
emerging and remerging zoonotic diseases. By
actively monitoring animal populations, including
wildlife, livestock, and companion animals, the
potential reservoirs of zoonotic pathogens can be
identified and their transmission dynamics can be
tracked. Surveillance data provides valuable insights
into the geographical distribution, prevalence, and risk
factors associated with zoonotic diseases.

Research in this area aims to enhance surveillance
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Figure 1: One Health Approach priorities to improve health outcomes -- Alignment with Sustainable Development Goals

strategies by integrating multiple data sources and
developing innovative approaches using IT tools. For
example, advancements in remote sensing technologies
can contribute to zoonotic disease surveillance by
monitoring environmental factors linked to disease
transmission, such as vegetation indices, temperature,
and water bodies. These data can aid in identifying
high-risk areas and predicting outbreaks, enabling
targeted surveillance and intervention efforts. In
addition, mapping and layering, using Geographic
Information System (GIS), data on distribution of
human, animal, vector and environmental indices along
with the epidemiology of diseases may aid in detection

of “hotspots” and generating early warning signals for
prevention of disease outbreaks.™

Moreover, research efforts focus on understanding the
drivers of zoonotic disease emergence and
transmission. Factors such as land-use changes, climate
change, wildlife trade, and human behaviour can
significantly impact disease dynamics. Investigating
these drivers can provide valuable insights into risk
factors and inform preventive measures. For instance,
studies have shown that deforestation and habitat
fragmentation can increase interactions between
humans, wildlife, and domestic animals, thereby
elevating the risk of zoonotic disease spill over.’

Table 1: Research Priorities for Zoonotic Diseases, Vector Borne Diseases and Plant, Animal & Human Health

Zoonotic Diseases"” 1. Burden of disease

Intervention-oriented research issues
Community-led Total Sanitation

Chemotherapy and immunization

e AW e e N e o

5. Vector and intermediate host control

. Animal-targeted immunization
. Human-targeted vaccines

. Measures of mortality, morbidity and health associated life years.

. Measure health-adjusted life years (HALYS) for capturing associated duration, suffering and subsequent
disability due to disease. The two most common HALYs are quality-adjusted life years (QALYs) and
disability-adjusted life years (DALYS).

Measures of mortality and morbidity in animals

Economic (monetary) burden of zoonotic disease

Community-led or community-directed interventions
Research at the human-animal interface for spill over and disease transmission
Mass chemotherapy (mass-targeted, humans-animals)

6. Vaccination a control option for zoonoses -vaccination coverage, impact and drivers
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Zoonotic Diseases"”

7. Targeting animal reservoirs to control zoonotic diseases

8. Health education and health literacy

9. Cost—effectiveness analysis

10. Disease-specific research priorities

. Studies of disease burden in both humans and animals in both urban and rural settings in a manner that brings
the human and veterinary health communities together;

. Determination of the economic cost of these diseases for both the human and animal populations involved,;

. Studies of the efficacy of integrated interventions that address more than one disease and/or agent at the same
time;

. Determination of the cost-effectiveness of these interventions;

. Studies on promotion of health literacy and social mobilization to ensure maximal engagement of the affected
populations in the selected interventions.

Vector-Borne Diseases

1. Vector Biology and Ecology:

Investigate the biology, behavior, and ecology of vectors for understanding their distribution, abundance, and capacity
to transmit diseases. Identify factors influencing vector population dynamics, such as breeding sites, climate change
impacts, and vector control strategies.

2. Disease Surveillance:

Develop robust surveillance systems to integrate human, animal, environmental and vector surveillance data for
setting up early warning signals and rapid response to vector-borne diseases.Methods to enhance the accuracy,
timeliness, and spatial resolution of surveillance systems to effectively monitor disease transmission patterns and
identify hot spots and high-risk areas.

3. Integrated Vector Management:

Develop and evaluate the effectiveness, feasibility, and sustainability of integrated vector management strategies that
combine multiple approaches to control vectors such as insecticide-treated bed nets, indoor residual spraying, larval
source reduction, biological control, and community engagement.

4. Vector Control Tools and Technologies:

Develop novel vector control tools and technologies that are environmentally friendly, cost-effective, and sustainable
such as, evaluation of vector trapping systems, new insecticides, vector control products, and genetic control
methods (sterile insect technique, gene drive technologies etc).

5. Climate Change and Vector-Borne Diseases:
Investigate the impact of climate change on vector-borne diseases such as, how climate variability and environmental
factors influence vector distribution, vectorial capacity, and disease transmission dynamics.

6. One Health Approaches in Vector Control:

Understand the role of animal reservoirs and wildlife in disease transmission, assessing the impact of vector control
interventions on non-target organisms, and evaluating the effectiveness of community-based interventions involving
multiple stakeholders.

7. Vector-Borne Disease Vaccines:
Research focuses on vaccine development, efficacy, safety, and the impact of vaccination on disease transmission
dynamics of vector borne disease such as dengue, malaria, zika and tick-borne diseases

8. Health Education and Behavioral Interventions:

Research on studying human behavior, social determinants of health, and community perceptions to design effective
interventions that improve vector control practices, use of protective measures, and compliance with treatment and
preventive measures.

Plant, Animal and
Human Health®

. Surveillance, early warning and control systems capable of analysing disease emergence by developing
participatory health approaches and collective control;

Biocontrol and antimicrobial resistance;

Phytobiomes, microbiomes, holobiomes and interactions between communities of microorganisms;
Genome editing (resistance, vaccines, vectors, etc);

Big data, particularly text and environmental data and metagenomics;

Modelling, including spatial modelling, studies of human and animal mobility, landscape analysis;

Health economics and public-private sector partnerships;

Analyses of the socioeconomic and cultural factors that determine the behaviour of at-risk social players;
Support of territorial players adopting an integrated health management approach (including farmers,
consumers, decision makers, etc);

. Contributing to drafting and analyzing health policy.
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Prevention and control

This includes evaluation of diagnostic tools,
development of vaccines, and assessment of
interventions aimed at reducing disease transmission.
Research can focus on understanding the effectiveness
of vaccination campaigns, investigating the impact of
vector control measures, and identifying strategies for
promoting responsible pet ownership and animal
hygiene practices.’

One noteworthy example of research in zoonotic
disease surveillance and control is the surveillance of
zoonotic viruses in wildlife populations. By studying
wildlife species known to harbour zoonotic viruses,
such as bats and primates, researchers can detect
potential reservoirs and assess the risk of viral spill over
to humans. This approach was exemplified during the
Ebola and Nipah Virus outbreaks, where surveillance
efforts in bat populations helped identify potential
sources of the virus.”"""

The Global Virome Project (GVP) is also an exemplary
collaborative scientific initiative to discover zoonotic
viral threats. It is aimed to identify unknown viruses and
fill the knowledge gap, including their host(s), ecology
and drivers and learn where the greatest threats for
spillover exist. It will provide new strategies for
prevention and development of vaccines and
countermeasures. "

WHO’s Disease Reference Group on Zoonoses and
Marginalized Infectious Diseases of Poverty (DRG6),
published a report that highlights common research
priorities for all zoonoses and disease specific research
priorities which will help policy-making decisions for
improved surveillance, interaction between the health,
livestock, agriculture, natural resources and wildlife
sectors in tackling zoonotic diseases, and true
assessment of the burden of zoonoses (Table 1).

Vaccine Development

Vaccine development is a crucial research priority for
addressing zoonotic diseases and emerging pathogens,
protecting both human and animal populations. This can
enhance preparedness and response efforts against
emerging Zoonotic infections like Ebola, Middle East
Respiratory Syndrome (MERS), and emerging
coronaviruses like SARS-CoV-2 and ultimately
reducing the impact of outbreaks and preventing future
pandemics.

Research in vaccine development aims to achieve
several key objectives. First, it involves identifying
target antigens that can elicit a robust immune response
against specific pathogens. This involves studying the
characteristics of the pathogen, such as its surface
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proteins or genetic components, to identify suitable
vaccine candidates. Researchers also explore various
vaccine platforms and delivery systems to optimize the
immune response generated by the vaccine, vaccine
safety and efficacy through extensive pre-clinical and
clinical trials.

In the context of One Health, vaccine development
research often involves collaborations across
disciplines. For example, human and veterinary
scientists collaborate to understand the transmission
dynamics of zoonotic pathogens and identify potential
reservoirs in animal populations. This collaboration
helps in identifying suitable vaccine targets and
evaluating the impact of vaccination on reducing
transmission and preventing spill over events.

One notable example of vaccine development research
within the One Health framework is the development of
vaccines against the HSN1 avian influenza virus. Avian
influenza represents a zoonotic threat, with the potential
for human-to-human transmission and severe disease
outcomes. By understanding the genetic diversity of the
virus, conducting surveillance in poultry populations,
and assessing vaccine candidates, significant progress
has been made in developing effective vaccines to
protect both human and animal populations."*

Moreover, the ongoing COVID-19 pandemic has
highlighted the importance of vaccine development in
addressing emerging pathogens.15 The rapid
development and deployment of vaccines against
SARS-CoV-2 have demonstrated the power of global
collaboration and accelerated research efforts. Vaccine
development research has not only focused on achieving
high efficacy but also on ensuring equitable access,
vaccine distribution, and overcoming vaccine hesitancy
to control the spread of the virus.

Antimicrobial Resistance (AMR)

Antimicrobial resistance (AMR) is a global health crisis
that occurs when microorganisms develop the ability to
survive and grow in the presence of antimicrobial drugs,
rendering these medications ineffective. AMR poses
significant threat to human, animal, plant and
environmental health, leading to increased mortality,
prolonged illnesses, and higher healthcare costs (use of
expensive drugs, greater use of diagnostics etc). The
emergence and spread of resistant pathogens have
profound implications for public health, food security,
and the effectiveness of medical interventions
worldwide."

Addressing AMR requires a multi-faceted approach,
and research efforts focus on several key priorities
within the One Health framework. The policies in this
regard are, by and large, in place. The important research



priority is the implementation and responsible use of
policies. This involves promoting appropriate
prescribing practices in human medicine, reducing
unnecessary antimicrobial use in animal and
agriculture, and implementing surveillance systems to
monitor antimicrobial consumption and resistance
patterns. Additionally, research aims to develop
strategies to educate healthcare providers, veterinarians,
and the general public about the prudent use of
antimicrobials and the importance of infection
prevention and control measures, biosafety, biosecurity
and environmental contamination.

Another research priority is the exploration of
alternative antimicrobial strategies. This includes the
development of new classes of antimicrobial agents,
repurposing of existing drugs, and investigation of novel
therapeutic approaches such as bacteriophage therapy or
immunotherapies. By diversifying antimicrobial
arsenal, resistance mechanisms employed by pathogens
can be overcome to ensure effective treatment options.’

Infection prevention and control plays a vital role in
combating AMR. Research in this area focuses on
identifying effective interventions to reduce the
transmission of resistant pathogens. This includes
improving and monitoring hygiene practices,
optimizing sterilization techniques, and implementing
surveillance systems to detect outbreaks and monitor
healthcare-associated infections. By preventing the
spread of infections, the selective pressure on microbes
can be reduced, thereby limiting the emergence and
dissemination of resistance.

WHO has prioritized 40 research topics for evidence
generation to inform the AMR policy. The research
findings will be critical in guiding policy-makers,
researchers, funders, implementing partners, industry
and civil society in generating new evidence to inform
antimicrobial resistance policies and interventions as
part of collective efforts to address antimicrobial
resistance. These research priorities have been
categorized under five heads- AMR prevention,
diagnostics, treatment and care and cross cutting issues
and drug-resistant TB."

FAO-ICAR experts identified about 20 research priority
projects in animals and fisheries reflecting antimicrobial
usage in India, antimicrobial resistances, links between
Antimicrobial use and AMR, direction of transmission
of antimicrobial resistance, rate of development of
antimicrobial resistance, surveillance and monitoring of
counterfeit and fake usage of antibiotics, rapid
diagnostic development, alternatives to antibiotics
usage and other preventive methods of vaccines and
probiotics.”

Within the One Health framework, numerous research
initiatives have addressed AMR and demonstrated the
effectiveness of interdisciplinary collaboration. For
instance, studies have investigated the transmission
dynamics of resistant bacteria between animals and
humans, highlighting the interconnectedness of human
and animal health. This knowledge informs strategies
to control the spread of AMR and emphasizes the
importance of coordinated efforts between healthcare
sectors, veterinary medicine, and environmental
agencies.

Food Safety

Foodborne zoonoses are diseases that can be
transmitted to humans through the consumption of
contaminated food of animal origin. These diseases
pose significant public health risks and highlight the
interconnections between human health, animal
health, and the environment. Causative agents of
foodborne zoonotic diseases include Salmonella sp,
Campylobacter sp, Escherichia coli, Toxoplasma sp,
Hepatitis E, Listeria monocytogenes and others. These
diseases can be transmitted through direct contact with
infected animals, consumption of undercooked or raw
meat, eggs, dairy products, contaminated water, or
fruits and vegetables contaminated with animal feces.

One of the major issues in food safety has been the lack
of cross-sectoral collaboration across the food
production chain. Major food safety events have been
significantly affected by the lack of collaboration
between animal health, food control, and human health
sector. The One Health approach emphasizes the need
for coordinated actions to prevent, detect, and control
foodborne zoonoses. This includes collaboration
between human health agencies, veterinary authorities,
agriculture departments, food safety agencies, and
environmental agencies. By working together, these
sectors can implement strategies to ensure the safety of
the food from “Farm to Fork™ by addressing issues in
food production chain, supply chain, protect animal
health, and safeguard public health. This includes
implementing good agricultural practices on farms to
minimize the risk of contamination, ensuring proper
animal health and hygiene measures, conducting
regular monitoring and surveillance of food products,
and promoting safe food handling practices during
processing, distribution, and preparation.”

One Health research plays a crucial role in
understanding the transmission dynamics, risk factors,
and control strategies of foodborne zoonoses.
Researchers investigate the sources of contamination,
the impact of agricultural practices on disease
prevalence, and the effectiveness of interventions such
as vaccination, improved sanitation, and hygiene
practices. This knowledge informs the development of
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evidence-based guidelines and policies to mitigate the
risk of foodborne zoonoses.

Furthermore, surveillance systems are vital for early
detection and response to foodborne zoonotic
outbreaks. These systems involve monitoring and
analyzing data on human cases, animal diseases, and
environmental factors. By integrating data from
multiple sources, public health authorities can identify
patterns, trace the source of contamination, and
implement appropriate control measures to prevent
further spread.

The integration of the One Health approach into food
safety regulations and policies is crucial. This involves
developing and implementing regulations that
encompass the entire food production chain, including
primary production, processing, transportation, and
retail. It also requires collaboration between agencies
responsible for human health, animal health, and food
safety to ensure effective coordination and enforcement
ofregulations.

Environmental Impact on Health

Probably the oldest written document about on
environmental impact on health is ‘On Airs, Waters, and
Places’, written by Hippocrates which describes how
human health is influenced by its interaction with the
environment. *'

Research on the environmental impact on health focuses
on studying the effects of various factors, such as
climate change, pollution, habitat loss, and biodiversity
decline, on disease transmission and overall health
outcomes. These factors can directly or indirectly
influence the emergence and spread of zoonotic diseases
and pose risks to both human and animal populations.

One significant environmental factor of concern is
climate change. Rising temperatures, changing
precipitation patterns, and extreme weather events
associated with climate change have direct and indirect
effects on health. For instance, shifts in temperature and
rainfall can influence the distribution and abundance of
vectors (such as mosquitoes and ticks) and alter the
geographical range of infectious diseases. Research in
this area aims to understand the specific impacts of
climate change on disease transmission and develop
strategies to mitigate these risks.

Pollution, both air and water, is another critical
environmental factor affecting health. Exposure to
pollutants, such as particulate matter, toxic chemicals,
and heavy metals, can lead to respiratory diseases and
other non-communicable diseases such as
cardiovascular problems, and other adverse health
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outcomes. Research efforts focus on assessing the health
impacts of pollution, identifying sources of
contamination, and implementing measures to reduce

pollution levels and protect human, animal and plant
health.”

Habitat loss and biodiversity decline are also areas of
concern within the One Health framework. Destruction
of natural habitats and loss of biodiversity can disrupt
ecological balance and increase the risk of disease
transmission. Deforestation can lead to increased
contact between humans, vectors, wildlife, and
domestic animals, facilitating the spillover of zoonotic
pathogens. For example, scrub typhus, a disease which
was primarily reported from foothills of Himalayas is
now being reported from atleast 2/3rds of the country.
This may be due to deforestation, urbanization leading
to removal of scrub vegetation exposing mite islands
and decrease of human-vector interface. Research in this
area explores the complex relationships between
biodiversity, ecosystem health, and disease dynamics to
inform conservation efforts and mitigate disease risks.

Additionally, the impact of environmental degradation
on water and food security is a crucial research area
within the One Health approach. Contamination of
water sources and foodborne illnesses can have severe
health consequences. Understanding the sources of
contamination, developing effective monitoring
systems, and implementing appropriate interventions
are vital to ensuring access to safe water and food for
both human and animal populations.

One example of research on the environmental impact
on health is the study of vector-borne diseases, such as
malaria, dengue, Lyme disease, CCHF, KFD etc.
Researchers investigate how environmental factors,
such as temperature, precipitation, and land use,
influence the distribution and abundance of disease-
carrying vectors. By understanding these relationships,
interventions can be designed to minimize vector
populations and reduce disease transmission risks.
(Table 1).The integration of environmental
considerations in health policies and interventions is
essential for fostering resilient and sustainable health
systems in the face of global challenges.

The European consortium has identified six overarching
research agenda covering 30 specific research priorities
under the Health and Environment Research Agenda
(HERA) project for the environment, climate & health,
2021-2030.”

French Agricultural Research Centre for International
Development (CIRAD) works with its partners to build
knowledge and solutions and invent resilient farming
systems for a more sustainable, inclusive world. In the
field of plant, animal and ecosystem health, CIRAD's



research fits into a systemic, integrated approach that
addresses the links between agriculture and health. It
acts as a leading contact for ministries in charge of
health management, international organizations and the
French Ministry of Agriculture, on various topics such
as epidemiological surveillance and global health
monitoring. It is involved in the integrated One Health
approach covering a range of disciplines (from biology
to the social sciences), sectors (environment,
agriculture, public health, etc), and players (political,
institutional, research, private, and beneficiaries such as
producers and livestock farmers). The One Health
research includes several fields that are vital for
implementing integrated approaches: entomology,
microbiome studies, knowledge of disease-resistant
local varieties and races, ecology on every level,
epidemiology and modelling, risk analysis and
improvement of surveillance systems.” (Table 1)

Xenotransplantation and One Health
Xenotransplantation refers to the transplantation of
organs, tissues, or cells from one species to another,
usually from animals to humans. This emerging field of
medical science holds promise for addressing the
critical shortage of human organs available for
transplantation.

However, xenotransplantation also raises important
considerations related to human health, animal welfare,
potential zoonotic disease transmission, use of
Genetically Engineered Animals, ethical
considerations, and ecological implications of using
animals as organ donors for humans.”

By adopting One Health approach, researchers,
clinicians, policymakers, and stakeholders in
xenotransplantation can ensure that human health
advances are pursued while minimizing risks to animal
welfare, environmental sustainability, and zoonotic
disease transmission.

Collaborative research, multidisciplinary engagement,
and ethical considerations are critical for advancing the
field of xenotransplantation.

One Health policy and Governance

One Health policy and governance research is crucial to
effectively implement the One Health approach.
Evaluating the impact of current policies, identifying
gaps and barriers to collaboration within various
disciplines, strengthening collaborative national and
international networks, developing effective
intersectoral and multidisciplinary/transdisciplinary
training programmes for capacity building and
developing strategies for integrating One Health into
national and international health systems are vital for

successfully addressing global health challenges within
this framework.

The latest definition of One Health by the CDC has
expanded the approach from multidisciplinary to
transdisciplinary. In a multidisciplinary approach,
different disciplines contribute their knowledge and
expertise to address a common problem, but they
typically remain within their disciplinary boundaries.
On the other hand, a transdisciplinary approach
involves researchers from various disciplines working
together to create new ideas, theories, methodologies,
and practical applications that go beyond the limitations
of individual disciplines**

By prioritizing research in these areas, the One Health
approach can generate evidence-based strategies and
interventions to mitigate the risks of emerging diseases,
improve public health outcomes, and promote
sustainable and resilient health systems.
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Abstract I

The 21st century has witnessed a surge in emerging and re-emerging diseases, posing a grave threat to global public health and economies. Outbreaks such as SARS, swine flu,
Ebola, and the COVID-19 pandemic have had profound and devastating impacts on lives and livelihoods worldwide. India, in particularly vulnerable to emerging and re-
emerging infectious diseases, and is designated as a global hotspot for these diseases. These infectious diseases are driven by a complex interplay of ecological, environmental,
and climatic factor and is augmented by various factors which includes anthropogenic activities, urbanization, globalization, travel, trade, antimicrobial resistance, and shifting
demographics. Understanding the multifaceted factors contributing to the emergence of infectious diseases is paramount for effective prevention, prediction, and response. The
interconnectedness of the various factors contributing to the emergence and spread of infectious diseases underscores the importance of a collaborative and holistic approach
towards the emergence of these infectious diseases. Recognizing the intricate interconnectedness of human, animal, and ecosystem health, the One Health approach has gained
prominence as a comprehensive and pragmatic strategy. One Health underscores collaboration, communication, and coordination among these sectors to proactively address
global health threats. In an era marked by a globalsurge in emerging infectious diseases, India has also emerged as a steadfast advocate for the One Health approach. Prioritizing
research in One Health can help towards developing evidence-based interventions, developing collaborative efforts among stakeholders, enhancing preparedness and response

to infectious disease and securing the health and well-being of'its population.

Keywords: One health; emerging and re-emerging diseases; Research priority; India; ICMR

Introduction

The twenty-first century has seen a significant increase
in the number of outbreaks caused by emerging and re-
emerging diseases threatening the health of millions of
lives and livelihoods around the globe. ' The emergence
of outbreaks and novel infectious diseases not only
poses a significant threat to public health but also exerts
a substantial burden on global economies. The emerging
and re-emerging diseases outbreaks of infectious
diseases such as avian influenza (H5N1) (1996), Nipah
(1999), SARS (Severe Acute Respiratory Syndrome)
(2003), swine flu (HINI influenza) (2009), MERS
(Middle East Respiratory Syndrome) (2012), Ebola
(2013-2016), Zika virus (2015), and the most recent
COVID-19 pandemic (2019) have collectively had a
profound and devastating impact on lives and
livelihoods around the globe.” These diseases have a
multi-faceted and wide-ranging impact on not only on
public health, but also livestock, wildlife, food and
nutrition security and the economic security. According
to the report published by World Bank, it is reported that
the global economy in 2020 contracted by 4.4 %
amounting to about US$3.6 trillion worth of lost goods,
services, and other outputs from the impacts of the
COVID-19 economic shutdown. "

The emergence of infectious diseases, especially of
zoonotic origin is a complex process and is influenced
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by several interconnected factors which include
ecological, environmental and climatic changes,
increased scale of anthropogenic activities,
urbanization, globalization, travel and trade,
antimicrobial resistance and demographic shifts.
Majority of the emerging infectious diseases and all
known human pandemics in the past century have been
reported to be caused by the zoonotic spill-over,
principally, from wildlife reservoirs.”'It is reported that
the pace of spread of the emerging infectious diseases
(EIDs) has accelerated at an annual rate of 6.7% from
1980, with the number of outbreaks growing to several
hundred every year since 2000. "’

Zoonotic diseases are estimated to constitute 60% of all
EIDs, of which more than 75% are reported to be
associated with or originating from wildlife. " South
East Asia has recently been described as one of the main
hotspots for emerging infectious diseases, including
those diseases with pandemic potential. " India has also
been designated as a global hotspot of emerging
infectious diseases risk due to various factors such as the
country’s rich biodiversity, high rates of deforestation,
change in land-use and agricultural practices, high
human population growth and density, rapid
urbanization, high livestock population densities and
spatial overlap between human and wildlife
populations, and also due to the underperforming

healthcare systems. ”



These diseases are caused by either bacterial, viral or
parasitic pathogens and can cause different types of
infections in human and animals, ranging from mild to
serious illness and even death. " The health of humans,
animals, and ecosystems is intricately connected, and
this interdependence have profound implications for
the emergence and spread of these diseases. The
interconnectedness of factors contributing to the
emergence and spread of infectious diseases
underscores the importance of a collaborative and
holistic approach. “One Health”, is a concept that has
gained increasing recognition and is considered a
pragmatic and comprehensive approach to address
these complex challenges. It is considered as holistic
and collaborative approach that recognizes the
interconnection between human health, animal health,
and the health of ecosystems underscoring the
importance of collaboration, communication, and
coordination among these sectors. The One Health
approach is particularly important towards
strengthening partnership and accelerating
coordinated strategy on human, animal and ecosystem
health to prevent, predict, detect, and respond to global
health threat. ™ In recent decades, the One Health
approach has gained significant traction and has
become increasingly important in combatting the
complex and interconnected health challenges at the
human—animal-environment interface. In light of
thevarious disease outbreaks in the recent years, the
One Health strategy has gained substantial momentum
at both the national and global levels, and it has
garnered widespread support and endorsement from
leading international agencies such as the Food and
Agriculture Organization (FAO), the World
Organisation for Animal Health (OIE), and the World
Health Organization (WHO) giving an additional
impetus to the need for cross-sectoral engagements.

In line with the World Health Organization (WHO) and
other organizations, India has also initiated efforts
towards mitigate health challenges more effectively
implementing the One Health approach. Adopting the
One Health approach can be a significant step toward
mitigating health challenges more effectively,
particularly in a country as diverse and complex as
India.

For example, in line with the global strategic plan to
eliminate dog-mediated rabies by 2030, India has also
set the target of eliminating dog mediated rabies by
2030 through One Health Approach. In 2021, a joint
inter-ministerial declaration support was made for the
elimination of dog mediated rabies from India by 2030
through one health approach. " The launch of India's
first 'One Health' consortium by the Department of
Biotechnology (DBT) in 2021 is a significant
development in the promotion of the One Health

approach in the country. The consortium consists of 27
organizations from various sectors, with a budget
allocation of Rs. 31.1 crores for a period of 3 years, the
primary objective of the consortium was to establish a
network of laboratories at both the central and field
levels. "' The consortium's primary aim was to study the
prevalence and analyze the risks of ten selected zoonotic
diseases across the country and also to focus on five
trans-boundary animal diseases, primarily from the
northeast boundary states of India. Moreover, the
consortium was envisaged to initiate a One Health
strategy towards establishing a cross-cutting
collaborations between animal, human and wildlife
health stakeholders. "”

The approval of the ‘National One Health Mission’by
the Prime Minister’s Science, Technology, and
Innovation Advisory Council (PM-STIAC) in 2022 is
also a significant step toward addressing health
challenges holistically in India through a ‘One Health
Approach’. " The mission aims towards addressing
health challenges of both human and animal sectors and
coordinate towards achieving overall pandemic
preparedness and integrated disease control against
priority diseases. The mission’s objectives reflect a
comprehensive One health approach to emerging
epidemic or pandemic threats with a strong emphasis on
early warning systems and response readiness. The
launch of the Animal Health System Support for One
Health (AHSSOH) and the Animal Pandemic
Preparedness Initiative (APPI) in 2023 aligning with the
One Health approach for Animal Health System Support
is also another a significant step towards enhancing the
country’s preparedness and response readiness to
potential animal pandemics. """

The decision to establish the ‘Centre for One Health’
[now being called as National Institute of One Health
(NIOH)] at Nagpur, Maharashtra under the aegis of
Indian Council of Medical Research (ICMR) was taken
in 2019 and, is a significant milestone for India as a
substantial boost to the country's health research and
infrastructure. The ICMR has indeed initiated the
preparatory activities for establishment of the institute
which will also house a biosafety level 4 (BSL-4)
laboratory facility."” This infrastructure underscores the
commitment of ICMR to the One Health approach and
its dedication to addressing the complex health
challenges posed by infectious and emerging diseases.
The institute will employ the comprehensive and
integrated approach of the One Health strategy and will
be an important infrastructural milestone for India with
focus on increasing preparedness and laboratory
capabilities for investigation of outbreaks and
novel/unknown disease agents. It will help in expediting
India's efforts towards enhancing health research and
addressing the needs of vulnerable populations. The
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upcoming National Institute of One Health (NIOH) is
being developed in the campus and close proximity of

Mabharashtra Animal and Fishery Science University
(MAFSU), Nagpur.

Collaboration forms an essential component of the One
Health approach, it recognizes the interconnectedness
across disciplines, sectors, and organizations which is
essential towards successfully implementation of One
Health approach. The existing and thriving
collaboration between different partners like the ICMR
and the Indian Council of Agricultural Research (ICAR)
serves as an exemplary example of how collaboration
can be instrumental in implementing the One Health
approach effectively. As a part of collaborative research
activities between ICMR and ICAR, three collaborative
research projects were initiated in 2015 - 2019 at Nagpur
Veterinary College (NVC), Nagpur, Mahatma Gandhi
Institute of Medical Sciences (MGIMS), Sewagram,
and Central India Institute of Medical Research
(CIIMS), Nagpur, to carry out the epidemiological
surveillance of selected zoonotic diseases (brucellosis,
listeriosis, tuberculosis, leptospirosis and scrub
typhus)."” The joint research work on these diseases
funded by ICMR and ICAR paved the way for robust
future collaborations. The collaboration between
different partners/stakeholders like the Indian ICAR,
ICMR, and the Department of Animal Husbandry and
Dairying under the One Health consortium through
various programmes has led to research in the area of
surveillance and epidemiology of various zoonotic and
trans-boundary diseases. "

Such collaborations are crucial and essential in
addressing complex health challenges that involve both
human and animal health, as well as agriculture. The
apex organizations of ICMR and ICAR were actively
committed and involved towards the creation of the
NIOH at MAFSU, Nagpur."” The involvement of apex
organizations, often government agencies, regulatory
agencies or institutions at the highest level of authority,
play a crucial role in facilitating necessary support,
expertise, and resources towards advancing research.

Under the Prime Minister-Ayushman Bharat Health
Infrastructure Mission (PM-ABHIM), the ICMR is
collaborating with eight premier scientific organisations
in India to establish the NIOH to roll out the National
One Health Mission across the country in order to
strengthen multidisciplinary approaches in health
research. In addition, ICMR is also working towards
expanding its network of BSL-3 and BSL-4
laboratories, to strengthen diagnostic infrastructure and
enhance access to laboratory services across nation. "
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In order to strengthen multidisciplinary approaches in
health research, the ICMR is working with eight of
India's top scientific organizations to establish the NIOH
and implement the National One Health Mission
throughout the nation under the Prime Minister-
Ayushman Bharat Health Infrastructure Mission (PM-
ABHIM). To improve access to laboratory services
across the country and reinforce diagnostic
infrastructure, ICMR is also striving to grow its network
of BSL-3 and BSL-4 facilities. """

These initiatives reflect a proactive approach towards
addressing the complex challenges posed by emerging
infectious diseases especially in a country as diverse and
populous as India. Identifying and understanding
specific factors that precipitate disease emergence are
also crucial for preventing and mitigating the impact of
such diseases. To effectively combat these diseases, it is
imperative to establish robust research priorities that
considers the country's specific challenges, ecological
diversity, and public health needs. Research priorities
for infectious and emerging diseases are paramount for
safeguarding public health, strengthening healthcare
infrastructure, and contributing to health security. These
priorities encompass a wide spectrum of challenges, and
addressing them effectively often requires a
multidisciplinary approach involving experts from
various fields.

Safeguarding public health and preparing for future
health crises, especially in the context of infectious and
emerging diseases, requires addressing key research
priorities. These priorities should focus on
understanding, preventing, and responding to infectious
disease threats effectively. some key research priorities
include

1. Disease surveillance and early warning systems:
Disease surveillance and early warning systems are of
paramount importance as a preventive and control tool
for any infectious diseases especially emerging zoonotic
diseases where animal and environment systems are
involved in the transmission chain. This includes
creating mechanisms for jointly reporting and tracking
outbreaks, as well as establishing early warning systems
to detect and respond to potential outbreak of a known or
new infectious condition.Some specific aspects that
could be addressed in research on disease surveillance
and early warning systems include, (a) enhancing
surveillance networks (b) data sharing and integration
(c) harnessing of advanced technologies (d) sentinel
surveillance (e) risk mapping and (f) predictive
modeling. These aspects of disease monitoring and early
alert systems research, can strengthen the preparedness
for tackling infectious diseases effectively and
efficiently.



2. Pathogen discovery and characterization for
development of robust diagnostics: Understanding the
nature of pathogens, their reservoirs, and transmission
routes is crucial for effective disease prevention,
diagnosis, and control. Prioritizing research in pathogen
discovery and characterization such as identifying new
and emerging pathogens, understanding the
transmission dynamics, assessing host range and
reservoirs, evaluating virulence factors can help towards
gaining a deeper understanding of the agents responsible
for these diseases and developing evidence-based
strategies to prevent and control them effectively.
Research in enhancing diagnostic capabilities of
diseases can significantly improve the preparedness and
response to infectious disease threats. Some of the
important research areas which can be looked into
diagnostics includes (a)improving diagnostic
capabilities for identification of emerging pathogens (b)
enhancing diagnostic tools for differentiation of similar
diseases (c¢) developing diagnostic capabilities for
monitoring of antimicrobial resistance(d) developing
point-of-care testing (e)validating and improving the
performance of new diagnostic technologies.

3. Antimicrobial resistance (AMR): emergence and
spread of AMR in humans or animals poses a significant
public health threat especially in the in low and middle-
income countries. Prioritizing research is essential to
investigate the prevalence and mechanisms of
antimicrobial resistance, devising targeted interventions
to prevent the spread of resistant strains, advocating the
responsible use of antibiotics thereby ensuring the
availability of effective treatment options.

4. The priority areas requiring essential research in
antimicrobial resistance include (a) assessment of
treatment/drug efficacy studies (b) monitoring the
transmission of resistant strains (c) understanding the
reservoirs and routes of transmission of AMR (d) impact
on food Safety (¢) AMR in environmental reservoirs (f)
investigating alternate treatment options. This research
is essential for safeguarding public health, promoting
responsible antimicrobial use, and mitigating the impact
of AMR on global health security.

5. One Health Approach: One Health approach is
considered a pragmatic strategy to address the
challenges of emerging and re-remerging diseases
effectively as it emphasizes collaboration, data
integration, and a holistic understanding of disease
dynamics. Prioritizing research under the One Health
framework for diseases can yield numerous benefits
such as (a) early detection of diseases (b) understanding
disease transmission dynamics (c) identifying reservoirs
and amplifiers (d) assessing environmental
determinants (e) cross-sectoral policy development.

6. Risk factors and behavioral studies: Understanding
risk factors and behaviors is crucial and essential for
designing effective prevention and control strategies.
Analyzing the several social, cultural, and behavioral
factors influencing the transmission pattern of these
diseases can help towards identifying/developing
targeted interventions and awareness campaigns. Some
of the areas which can be studied include the
identification of high-risk activities, assessment of
cultural practices, migration patterns and understanding
the impact of livestock farming practices, urbanization,
deforestation and preventive risk perception.

7. Development of drugs and vaccines: Developing
targeted drugs/vaccines and investing in drug
development are essential components of a
comprehensive strategy to prevent and respond to future
emerging threats/outbreaks effectively. The key priority
towards newer drug development include identification
of potential targets, drug screening, investigating
combination therapies, developing novel drug delivery
systems, monitoring antimicrobial resistance and drug
efficacy studies. The research priorities in the area of
vaccines and vaccination strategies include the
development of innovative and versatile
vaccines/vaccine technologies, optimizing vaccine
schedules, evaluating vaccine safety and adverse effects
for successful implementation of vaccination
programmes and understanding public attitudes and
perceptions about vaccines.

8. Capacity Building: Prioritizing research in capacity
building can have several significant impacts such as
focusing on improving disease surveillance and
reporting systems, identifying gaps in knowledge and
training needs among healthcare professionals and
researchers, developing expertise in field epidemiology
and outbreak responses, establishing and strengthening
laboratory networks, improving risk communication
and public awareness campaigns, antimicrobial
stewardship for addressing the responsible use of
antimicrobials and developing evidence-based policies
and implementation. Prioritizing research and investing
in capacity building can help in fostering long-term
improvements in disease management and contribute to
a safer and healthier society.

9. Public awareness and education: Research to
develop and identify the best model to enhance public
awareness and education for emerging diseases can go a
long way to help empowering communities for
proactive measures in timely prevention and
management of infectious diseases. Research priority in
this area includes : research in knowledge and
understanding can help in identifying gaps and
misconceptions, perception of risk, cultural relevance
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influencing disease transmission and prevention,
Identifying high risk groups; factors influencing
behavioral changes in response to disease awareness
campaigns; development of innovative and effective
communication channels/mediums; measuring impact
of public awareness and education initiatives
/interventions; developing strategies for outreaching
the vulnerable populations and reporting of illness.

Conclusion

India's status as a global hotspot for emerging and re-
emerging infectious diseases underscores the critical
importance of addressing these health challenges
comprehensively to safeguard the health of its vast
population and its diverse ecosystems. The country’s
unique socio-environmental context necessitates an
inclusive and tailored approach to mitigate on these
emerging and infectious diseases. The One Health
approach can play a crucial role, particularly in a
country as diverse and complex as India in its efforts to
mitigate infectious and emerging diseases. The holistic
and collaborative nature of this approach is well-suited
to address the complex and interconnected challenges
posed by various infectious diseases in a country with
such diverse ecosystems and a vast population. A
multi-pronged One Health approach, is instrumental in
India's efforts to address and combat emerging and
infectious diseases. By adopting this approach, India
can enhance its preparedness, response capabilities
and ability to safeguard public health, its ecosystems,
and contribute to global efforts in addressing emerging
infectious disease threats.
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Abstract e

The One Health approach emphasizes the interconnectedness of human, animal, plant, and environmental health. It mobilizes various sectors and communities to address health
threats and promote well-being. In India, zoonotic diseases pose significant risks, particularly to livestock-rearing communities. Human brucellosis, scrub typhus, and anthrax
are prevalent, with specific risk factors identified. Vector-borne diseases like malaria and dengue also threaten communities. Community engagement is crucial for
implementing sustainable One Health interventions, integrating local knowledge, building capacity, and promoting risk communication. Despite challenges, such as resource

intensity, community engagement fosters inclusivity, participatory decision-making, and improved health outcomes.

Keywords: One Health, Community engagement

Introduction

The One Health approach recognizes the
interdependence of the health of humans, domestic and
wild animals, plants and the wider environment
(including ecosystems) and seeks to mobilize multiple
sectors, disciplines and communities at varying levels of
society to work together to foster well-being and tackle
threats to health and ecosystems. Communities form an
integral part within the one health framework as they can
be vulnerable to one health threats such as zoonotic
transmission of diseases and also play a key role in the
implementation of sustainable one health interventions.
Risks reported for India are several.

Pastoralist or livestock rearing communities are often at
risk of acquiring zoonotic infections. Many zoonotic
diseases are prevalent in livestock and are occupational
zoonosis in the livestock farmers in India. Lack of
knowledge on the disease transmission, prevention and
control measures are potential risk factors in livestock
rearing communities. Human brucellosisis common in
rural India. Close contact with goats and sheep, and raw
milk ingestion are the major risk factors.

Villagers of Gorakhpur are at risk of infection with scrub
typhus, which might lead to Acute Encephalitis
Syndrome (AES). Some of the risk factors identified for
occurrence of scrub typhus has been storing of firewood
in houses and children playing in bushes infested with
mites. Another example is the anthrax outbreaks that
affect communities in Orissa every year. The soil in the
forest is highly organic with good moisture and supports

anthrax spores. Due to scanty agriculture, tribals mainly
depend on forest for livelihood. Risk of infection
increases due to anthrax spores in the wild. Outbreaks of
anthrax in these indigenous populations occur as food
poisoning following consumption of contaminated
cattle meat.

Communities also face the threat of vector borne
diseases due to common close environment. Important
vector-borne diseases for India include malaria, dengue,
Japanese encephalitis, kala-azar, lymphatic filariasis
and chikungunya. Community awareness and
participation is key to successful implementation of
vector control measures for mosquitoes.

Community engagement is a pillar in the
implementation of a sustainable one health framework.
which ensures active participation and regular
communication with the community to achieve positive
health impact and outcomes. It has many facets in the
domain of One Health, including knowledge
integration. All communities are endowed with local
knowledge and perspectives regarding their own health,
of their livestock and also their environment.
Understanding and utilizing this knowledge in risk
factor ascertainment can help recognize inter-linkages
and plan integrated health delivery strategies for
humans and animals that are locally relevant and
sustainable.

Capacity building is another facet of community
engagement. It is possible to involve the community in
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surveillance and active reporting mechanisms for
zoonotic diseases and spillover threats and also increase
their knowledge and promote safe practices. ,

Risk communication is another sphere that can facilitate
desirable behavioral changes and health promotion
activities. Community members can be sensitized on
various zoonotic diseases that are prevalent regionally
and their modes of transmission. Such workshop scan
aid in improving awareness, especially in the context of
information about the complex inter-relationship
between human, animal and environmental health, as
well as building solutions against spillover mechanism .
For instance, in settings where the human and animal
population lives together such as livestock rearing
communities, integrated one health camps can be
organized for detection of diseases in the human
population and animals, the assessment of the risk
factors in the community, the prevalent knowledge,
attitudes and practices, the nutritional status of the
community, tick surveillance in animals, etc. The Indian
Council of Medical Research (ICMR) had the
opportunity to join in the excellent initiative of One
Health Support Unit (OHSU), Department of Animal
Husbandry & Dairying, to participate in such One
Health Camps.

IInclusivity is an important feature of community
engagement. It gives the local level stake-holders an
opportunity to participate in the decision making
process, which promotes social equityin the process of
addressing one health concerns. The interventions
designed through participatory processes find greater
acceptance amongst the community members and
create a sense of ownership in the health interventions
and health outcomes of the community.

There are also some limitations. Community
engagement as an approach can be resource intensive as
the needs of various communities are different and
individual programmes need to be tailor-made. Such
interventions may lack reproducibility and care must be
taken to use local perspectives in conjunction with
scientific research methods .

Summarily, community engagement can be a tool for
knowledge integration, risk-communication, capacity
building, surveillance for zoonotic diseases, behavioral
change, participatory decision making, inclusivity and
empowerment of the community to optimize its health
outcomes. It strengthens the health system in a holistic
manner through bringing last-mile connectivity by
reaching out to the community through bottom-up
approach.
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Abstract I

Recent public health events like SARS, Avian Influenza, Ebola, Monkeypox, and COVID-19 have highlighted the need to understand emerging risks at the animal-human
interface. Pandemics cause significant morbidity, mortality, and economic consequences, emphasizing the importance of pandemic prevention through a One Health strategy.
Zoonotic pathogens often originate from the wild but can spill over to humans via domestic animals. Major drivers of zoonotic spillover include deforestation, wildlife trade,
livestock farming, urbanization, and habitat fragmentation. Implementing the One Health approach helps understand disease risk factors and develop proactive strategies for

preventing future pandemics.
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Introduction

Recent public health events such as SARS, Avian
Influenza, Ebola viral disease, and Monkeypox — as well
as the unprecedented health, economic, and societal
impact of the COVID-19 pandemic — have refocused
attention on the need to comprehensively understand
emerging risks at the animal-human interface. As a
result, countries are nearly unanimous on one point: The
world cannot afford another pandemic'.

Pandemics can lead to considerable morbidity and
mortality, particularly in vulnerable populations such as
children, the elderly, and immunocompromised
individuals’. They can also have severe economic
consequences, including healthcare costs, disruptions to
businesses and supply chains, and long-term
socioeconomic impacts. This highlights the significance
of investing in pandemic prevention through a One
Health strategy and adopting proactive measures to
forestall pandemics rather than waiting for them to arise.

Zoonotic pathogens typically originate from the wild
but can spill over to humans from domestic animals
because of their close interaction with wild animals3. In
a recently issued white paper by the One Health High-
Level Expert Panel (OHHLEP) on zoonotic spill-over
prevention, the document states, “It’s clear that
pandemic prevention at the source cannot continue as an
afterthought —a much larger commitment is overdue and
sorely needed to prevent future pandemics™.

Understanding the Risk Drivers

In the 21st century, zoonoses has relentlessly and
consistently threatened public health and produced
devastating pandemics’. Around 80% of pathogens
infecting animals are “multi-host,” meaning that they
move among different animal hosts, including
occasionally infecting humans. Domestic animals and
peri-domestic wildlife also act as bridges for the
emergence of human diseases’.

Tropical deforestation, wildlife trade, intensification
of livestock

Farming, unplanned urbanization, and habitat
fragmentation are throwing ecosystems out of balance
and are considered to be major drivers of zoonotic
disease spillover. Close encounters between people and
wild animals are relatively uncommon compared to
those with domestic animals, but the recent emergence
of diseases like Ebola, SARS, and Nipah, highlights the
danger that wildlife pathogens pose to global health
security’. For example- in Bangladesh, bats harboring
Nipah virus — which can kill 40-75% of infected people
— now roost in areas of high human population density
because their forest habitat has been almost entirely
cleared.

To understand the rising frequency of spillover events
more comprehensively, the OHHLEP is suggesting
investigating the following upstream drivers using a
systematic review: hunting of wild animals, captive wild
animals, live wild animal trade, trade in wild animal
products, agricultural expansion for farming livestock,
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intensification of livestock farming, extensive livestock
farming, climate change, urbanization, and habitat
fragmentation’.

By implementing the One Health approach we can gain
a deeper understanding of the complex web of factors
contributing to disease risk and develop proactive
strategies to prevent and mitigate potential outbreaks.
This requires transdisciplinary approaches, with a
systemic focus on the health of animals, humans, and
ecosystems, and it will be only through a collaborative
risk-based approach that prevention and preparedness
for future health emergencies can be ensured.

Risk reduction Measures

Strategies to address upstream determinants for risk
reduction at the animal side include (but are not limited
to): Improved biosecurity measures at livestock farms
and wet markets, better veterinary care, strengthened
surveillance, and increasing awareness for hot spot
areas for pathogen spillover and related risk reduction
measures, reporting for animal diseases and instituting
early quarantines to limit pathogen spread.

In addition, investing in conservation initiatives would
have the potential to safeguard biodiversity and global
health security. Wildlife conservation efforts should aim
at reducing human-wildlife interactions in the wildlife
trade by protecting wildlife habitats and providing local
communities with alternative protein sources.

Conducting joint risk assessments to evaluate the
potential impact of a pathogen and developing strategies
to reduce the associated risk is a proactive approach9.
This includes assessing the pathogen's transmissibility,
severity, and potential for spillover from animals to
humans. Continuous monitoring of high-risk areas, such
as wildlife markets and areas experiencing ecological
disruptions, can help identify and mitigate potential
threats.

How can the sectors work together?
“Just as health emergencies have impacts across many sectors,

so must our preparedness and response efforts span sectors,
disciplines, and pathogens. It is critical, too, that community
engagement and equity are the centre of our efforts, especially for
those populations that are marginalized and most at risk.”- Tedros
Adhanom Ghebreyesus, WHO Director-General speaking at the
launch of PRET (Preparedness and resilience for emerging
threats), 26 April 202312.

While One Health may need no further advocacy",
given the clarion calls after the COVID-19 pandemic,
the real test of its adoption will lie in the field
implementation at both national and sub-national levels.
The quadripartite (WHO, FAO, OIE, and UNEP) have
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revisited the entirety of the definition of ‘One health’
which is defined as an integrated, unifying approach that
aims to sustainably balance and optimize the health of
people, animals, and ecosystems. It recognizes the
health of humans, domestic and wild animals, plants,
and the wider environment (including ecosystems) are
closely linked and interdependent.

In most cases, the sectors do come together briefly for
the reactive response phase, only to be dismantled once
the acute public health event is over. The siloed
approaches of thinking and working and short-term
address of the acute issues at hand, will not be able to
generate the vision needed for protecting the health of
the animals, people, and the planet.

For countries where one health needs greater traction at
the national/ field level, periodically looking at the
country profile of emerging zoonoses threats (for a large
country- this to include subnational/local epidemiology
as well) and jointly addressing risk assessments, risk
profiling and planning for targeted strategies,
recognizing specific local vulnerabilities and concurrent
health threats/disasters opens considerable room for
multi-sectoral dialogue across the one health landscape.

Moreover, addressing public health events through a
One Health approach has significant subsequent
economic co-benefits; for example, reducing
deforestation is estimated to create $4 billion per year in
social benefits from reduced greenhouse gas
emissions'’. Recurrent episodes of Nipah virus
outbreaks in Kerala for instance require an
understanding complex relationship between the
ecological niche within which the spillover events
occur, including addressing the risk drivers, habitat loss,
role of sentinel animals, and the potential for further
zoonotic disease transmission.

Rethinking health emergency preparedness- Moving
towards an ecosystem approach

The latest document from WHO on health emergency
preparedness and response (HEPR) calls for a strategic
shift towards an ecosystem approach with a focus on
strengthening core health emergency components:
collaborative surveillance; community protection; safe
and scalable care; access to countermeasures; and
emergency coordination. Furthermore, with the
formation of a Quadripartite following the formal
inclusion of the UN Environmental Programme (UNEP)
into the Tripartite (FAO-WOAH-WHO) in 2022", and
with the subsequent launch of the global One Health
Joint Plan of Action (OH JPA) (2022-26)", the
commitment towards ecosystem approach has further
strengthened.

Strong integrated disease surveillance, efficient
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laboratory capacity and diagnostics for pathogen and
genomic surveillance, and collaborative approaches for
event detection, risk assessment, and response
monitoring are all necessary to strengthen collaborative
surveillance.

While efforts are being made to achieve a truly equitable
and globally accessible genomic surveillance network,
it remains a challenge that requires sustained
investment, collaboration, and support from the
international community. Evidence has shown that low-
income countries continue to have limited genomic
surveillance capabilities'°. Following the pandemic, the
need for a robust genomic surveillance capability has
become even more pressing' .

The pandemic brought many opportunities- for
coordination beyond the health sector, and these lessons
need to be institutionalized and well-documented.
Sustaining whole of society- whole of government
approaches should be possible for preparedness and
readiness activities but requires clear leadership and
strong governance models.

A system thinking approach for readiness and
community resilience needs to be at the heart of the
health security agenda, including addressing contextual
vulnerabilities. The complexity and connectivity of
multi-source surveillance need to be addressed while
recognizing the benefit of sharing intelligence, early
information sharing, and data sharing best practices.
This may necessitate formal administrative
arrangements (such as a Memorandum of
Understandings/legal/administrative framework) to
provide an agreed institutional framework for sectors to
converge.

Assilent pandemic of antimicrobial resistance
(AMR)

The silent pandemic of antimicrobial resistance (AMR)
also continues to take a toll on patients and their
families, leading to prolonged infections, extended and
costly hospital stays, and preventable deaths. Sub-
optimal infection control practices, agricultural
contaminants in the environment, improper
management, and consumption of antimicrobials both
in animals and humans, together with the migration of
animals/people infected with drug-resistant pathogens
continue to facilitate the spread of resistance. If
treatment is not administered in accordance with a
stringent AMR policy and without adhering to
prescription guidelines during a health emergency, it
may aggravate AMR and treatment results.

Effective management of antimicrobial resistance
(AMR) necessitates stringent and effective regulation of
antimicrobial types and dosages used in medical and
veterinary practices, in addition to tracking and
controlling the spread of resistant bacteria into the
environment by implementing the One Health strategy
outlined in the AMR national action plan. "

What gets measured gets done

WHO has provided several tools for monitoring and
evaluating core capacities under the IHR (2005) and the
legal instrument itself is being reviewed globally to
incorporate some of the recommendations being made
by the Member States. However, its full application and
implementation would be possible through continuous
improvements for pandemic preparedness made
through regular exercises (tabletop/ drills/simulation
scenarios), using after-action reviews to improve
National Action Plans for Health security, and
assessing/elevating public health workforce capacity
with an all-hazard approach. Capacities at Points of
Entry (Ports, airports, and ground crossings) can be
assessed using available tools for PoE, and contingency
plans need to be tested regularly based on periodic risk
assessments and functional exercises.

Exercises planned well can encourage multi-sectoral
involvement and cooperation. There is a need for greater
advocacy for multisectoral participation in the conduct
of e SPAR and the use of other tools such as Joint
External evaluation (including at the sub-national level)

Along similar lines, the World Organization of Animal
Health (WOAH) (an intergovernmental organization
responsible for developing standards for animal health)
has developed the Performance of Veterinary Services
(PVS) Pathway, which is composed of a range of tools to
assist countries to objectively assess and address the
main weaknesses of their Veterinary Services. To
analyze and improve the collaboration between the two
sectors in the prevention, detection, and response to
Pandemics arising from zoonotic diseases, the two
organization recommends conducting a WHO-WOAH
IHR-PVS National Bridging Workshops (NBWs) to
identify bridging opportunities between the two sectors,
as well as next steps and activities needed to strengthen
national capacities relevant to the animal-human
interface”.

The OH Joint Plan of Action provides comprehensive
technical guidance to countries for collective and
coordinated action to mainstream the One Health
approach.” Build around six interdependent action
tracks, the OH-JPA provides a clear roadmap to
countries to collectively contribute to achieving
sustainable health and food systems, reduced global
health threats and improved ecosystem management.
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Conclusion

Preventing pandemics necessitates a shift from a
reactive to a proactive (multi-pronged- One Health)
approach thereby recognizing and resolving possible
pandemic risks before they become global crises. By
considering the broader impacts of pandemics, we must
involve multiple sectors and disciplines in a way that
protects not only individual health but also the stability
and well-being of communities, societies, animals, and
ecosystems. Preparedness efforts should not be limited
to specific pathogens but rather focus on building
systems that can respond to a wide array of infectious
agents. By taking such proactive measures with a strong
focus on the ecosystem approach, we can prevent future
pandemics from emerging at the animal-human
interface.
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Key One Health Events

National Conclave on Uniting for One Health - Summary Report &
Recommendations

Simmi Tiwari'*, Ajit Dadaji Shewale, Tushar Nale, Vineet Srivastava, Preetishirin Katapur, Dipti Mishra, Aastha Singh

'National Centre for Disease Control (NCDC), Delhi

Executive Summary

The interconnected world creates a pathway for
devastating pandemics to emerge. Ecological
circumstances provide opportunities for spillover
events, which evolution capitalizes on, transforming
them into global health crises. The Influenza pandemic
0f' 1918-1920 and the emergence of SARS CoV-19 virus
in December 2019 illustrate the severe consequences of
such crises. Factors such as rapid population growth,
urbanization, increased human-wildlife interactions,
deforestation, and global travel have all facilitated the
transmission of once- isolated viruses to larger human
populations. With a global burden of 2.5 billion cases of
infection and 2.7 million human deaths worldwide each
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year, zoonotic diseases (originating in animals and
jumping to humans) constitute 60 percent of known
infectious diseases and up to 75 percent of new
infectious diseases; hence, significantly burden global
health.

The National One Health Programme-Prevention and
Control of Zoonoses (NOHP- PCZ), National Centre
for Disease Control, Ministry of Health and Family
Welfare, Government of India decided to plug the gaps
that the COVID-19 revealed; the inadequacy of the
Indian health system in providing an integrated One
Health response. The health system already burdened
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with various health challenges needed a prioritized and
competent multisectoral platform for One Health. As a
next step, NOHP-PCZ, NCDC held a National
Conclave on “Uniting for One Health on 6th-7th July,
2023, in Delhi.

The conclave witnessed unprecedented convergence
with the engagement of high-level delegates from
multiple ministries and representatives from various
departments like public health, animal health,
environment, agriculture, forestry, climate change, and
wildlife and development partners, including USAID,
WHO, CDC, and PATH. It was a first-of-its-kind
convergence experience with scope for future
collaboration that will remain a landmark event within
the realm of public health.

* Expand the surveillance network for critical
zoonotic diseases. Integrate data from various
sources using advanced analytics and Al

The conclave witnessed participation from over 160
distinguished guests from 28 states. The participants
convened at the Conclave signed the "Pledge Wall",
accompanied by a message advocating for the
unification of efforts and affirming their commitment to
work cohesively for One Health. The objectives of the
conclave were primarily met, and the outcomes were
achieved. Much was learned from the deliberations and
the discussions on implementation and collaboration
issues and how to proceed.

As a next step, overcoming the challenges will be
crucial in safeguarding the health and well-being of

The objectives of the conclave were

*  To enhance intersectoral surveillance for zoonoses
to consolidate and merge diverse data reporting
platforms, facilitating data integration.

* Prototype Development for Multi-Sectoral
Zoonoses Data Reporting in relevant sectors to
record and report zoonotic data from multiple
sectors, fostering collaboration and coordinated
efforts.

* Emphasize Data Integration in Zoonoses
Surveillance to promote a cohesive approach in
data collection, analysis, and reporting by
prioritizing data integration, foster multi-sectoral
and inter-departmental collaboration, facilitating
jointrisk assessment.

humans, animals, and the environment in India. By
consolidating efforts, expanding knowledge,
integrating data, embracing technology, prioritizing
collaboration among sectors, and engaging
communities, the spread of infectious and emerging
threats of zoonotic diseases can be mitigated.

However, addressing the challenges and implementing
the recommendations will require collective action and
commitment from all sectors involved. The National
Conclave is an essential step towards achieving this
shared vision and assuring the well-being of humans,
animals, and the environment.
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Recommendations

1. Strengthen Collaboration & Information
Sharing: In light of the interconnected nature of
human, animal, and environmental health, it is essential
for countries and international organizations to
collaborate and share information on disease
surveillance, outbreaks, and response measures. This
will facilitate early detection and rapid response to
potential health threats, enabling a proactive approach
to preventing and controlling zoonotic diseases.

2. Foster Multisectoral Collaboration: To effectively
address zoonotic disease outbreaks, collaboration and
coordination among various sectors, such as health,
agriculture, environment, and wildlife, must be
promoted. Breaking down silos and facilitating
information sharing will enable joint risk assessment
and response planning, leading to comprehensive
strategies for disease control.

We pledge

to unite for
#0OneHealth
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3. Invest in Robust Surveillance and Early Warning
Systems: Allocation of resources and funding is
necessary to establish and enhance surveillance
networks for zoonotic diseases with animal origins.
Early warning systems will provide timely alerts,
enabling swift and targeted interventions to contain
outbreaks at their source. Investing in prevention now
is far more cost- effective than dealing with the
consequences of large-scale pandemics later.

4. Prioritize Comprehensive Disease Surveillance:
The programme should prioritize establishing
comprehensive disease surveillance systems for
zoonotic diseases, focusing on priority diseases like
Food and Mouth Diseases, Avian Influenza, Rabies, etc.
This will help streamline resources and efforts,
enabling timely detection, monitoring, and response to
potential outbreaks.




Key One Health Events

National Conclave on “Augmented Zoonotic Diseases Surveillance at
Human Wildlife Interface”

Simmi Tiwari'*, Ajit Dadaji Shewale, Tushar Nale, Nidhi Khandelwal, Gajendra Singh, Priyanka Khuda

'National Centre for Disease Control (NCDC), Delhi

Background

The National Conclave on “Augmented Zoonotic
Diseases Surveillance at Human-Wildlife Interface”
commenced on October 17, 2023, at the Nalanda Hall,
Dr Ambedkar International Centre, New Delhi. The
event was facilitated by the Centre for One Health,
National Centre for Diseases Control, under the
Chairmanship of Shri. Sudhansh Pant, Secretary,
MoHFW, Government of India. The objective of the
national conclave was to understand the outbreaks of
zoonotic disease events, strengthening of wildlife
pathogen surveillance for early detection of emerging
zoonotic disease events, address human-wildlife
conflict and inter-sectoral collaborations.
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present:

. The Inter-Ministerial One Health Support
Statement on NAPSE

. Technical Guidance on Zoonotic Diseases
Prevention, Preparedness, and Response

. Comprehensive guide on Medically Important
Snakes in India.

The session concluded with a vote of thanks by Dr. Ajit
Shewale, Deputy Director, COH, NCDC, expressing
gratitude to all participants and stakeholders for their
contributions and commitment to the cause.

The conclave witnessed participation from over 160

Dog Bite
mpepam—

Following the welcome address, a symbolic lamp
lighting ceremony took place, graced by all dignitaries
present. Ms. Payden, Deputy WR to India, Dr. Ashok
Kumar, Addl. DG-ICAR, Prof.(Dr.) Atul Goel,
DGHS, MoHFW Gol, Shri Abhijit Mitra,
Commissioner Animal Husbandry, and Mrs R. Jaya,
Additional Secretary, MoTA delivered impactful
addresses, highlighting the significance of the
initiatives being undertaken. During the Inaugural event
a rabies helpline number 120-602-5400 and following
technical documents were launched by all dignitaries’

distinguished guests from 28 states/UTs. The
participants convened at the Conclave signed the
“Pledge Wall”, accompanied by a message advocating
for the unification of efforts and affirming their
commitment to work cohesively for One Health. The
objectives of the conclave were primarily met, and the
outcomes were achieved. Much was learned from the
deliberations and the discussions on implementation
and collaboration issues and how to proceed.
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Recommendations

As a next step, overcoming the challenges will be
crucial in safeguarding the health and well-being of
humans, animals, and the environment in India. By
consolidating efforts, expanding knowledge,
integrating data, embracing technology, prioritizing
collaboration among sectors, and engaging
communities, the spread of infectious and emerging
threats of zoonotic diseases can be mitigated. However,
addressing the challenges and implementing the
recommendations will require collective action and
commitment from all sectors involved. The National
Conclave is an essential step towards achieving this
shared vision and assuring the well-being of humans,
animals, and the environment.

The following recommendation has been given in both

session

1. Dr. Gyanendra Gongal, Senior Public Health
Officer (Food safety, Zoonoses and One Health)
WHO SEARO gave comprehensive presentation
on zoonotic diseases, covering their types, and
providing insights into the global and Indian
scenarios.

2. Dr Ritu Chauhan, NPO, IHR, WHO India Office
presented a comprehensive overview of the
COVID-19 pandemic. She elucidated the primary
drivers of biodiversity loss and introduced
initiatives aimed at fortifying health emergency
preparedness and response. Stressing the

ent ef National “Action Pian for
it i by S

S

imperative for collaborative efforts in the realm of
One Health, she articulated the need for
multisectoral involvement in risk assessment. She
underscored the inadequacy of single surveillance
systems and proposed Quadripartite approach for
One Health framework. Dr Chauhan emphasized
the importance of a strengthened global architecture
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for health emergency preparedness and response.
Dr. Lesa Thompson, Regional Project Officer,
WOAH then discussed factors contributing to
spillovers events, emphasizing the importance of
understanding and managing the associated risks.
She highlighted the crucial role of wildlife disease
surveillance, the need for wildlife disease reporting
requirements, and the significance of risk analysis
in evaluating disease risks.During the Q&A
session, stakeholders sought suggestions for
establishing a Human-Wildlife interface. Dr
Thompson stressed the importance of input from
stakeholders, the prioritization of zoonotic
diseases, and the need for strategies related to dog
birth control.

Dr. Vineeta Shrivastava, Health Advisor Ministry
of Tribal Affairs, Gol provided a behavioral
perspective, underscoring the necessity for tribal
affairs to be actively involved. She highlighted the
challenges faced by rural areas, including financial
burdens, poor awareness, language differences, and
a lack of health facilities. Dr Vineeta proposed
strategies to mitigate the risk of emergency
zoonoses, including recognizing community
perceptions, mapping stakeholders, conducting
training programmes, fostering shared learning,
and collaborating with community partners to
instill a sense of ownership. To address existing
gaps, Dr Vineeta recommended advocacy for

¢ on "Augmented Zoonotc Diserf
Human-Wi riace
718 31

prioritizing zoonoses, mapping health facilities,
estimating the burden of zoonoses, and effective
communication through mass media. The
importance of convergence was emphasized. Some
initiatives of the Ministry of Tribal Affairs (MoTA)
were presented, including dedicated health cells,
the development of the Swasthya portal, massive
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awareness campaigns, tribal Tuberculosis
initiatives, the launch of tribal health collaboration
and the early childhood development initiatives etc.

5. Dr. HV Girisha, Additional Director at the Wildlife
Crime Control Bureau (MoEFCC), then presented a
global perspective on wildlife trade, animal
movement and its associated risks of zoonotic
diseases. He defined wildlife broadly to include
animals, aquatic life, and land vegetation,
describing it as a transnational organized activity.
The global magnitude of wildlife trade was
outlined, with an overview of species listed in the
Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES).
Spillover risk factors linked to wildlife trade, such
as hunting, transport, and unhygienic practices,
were discussed, along with challenges like the lack
of SOPs for human, veterinary and wildlife for
handling of seized animals and medical research,
etc. Institutional arrangements to prevent spillover
were presented, encompassing risk understanding,
assessment, and reduction strategies to enhance
ecosystem, human, and animal health.

The pivotal takeaways highlighted the critical need for
collaboration, a clear institutional framework, financial
support, and a culture of trust to address the complex
challenges posed by health emergencies and wildlife
trade.

* The post lunch technical session, chaired by Dr Anil
Kumar, Principal Advisor, NCDC MoHFW, GOI,
commenced with a focus on biodiversity hotspots by
Dr. J. Soundrapandi, Project Officer- UNDP,
National Biodiversity Authority. The discussion
highlighted the National Mission on Biodiversity
and Human well-being, emphasizing habitat
destruction and wildlife trade as significant drivers
of zoonotic diseases.

* During the Q &A session, the absence of quantitative
indicators for tracking species progress or extinction
was addressed. The challenge lies in the lack of a
surveillance system to assess population or species
status. Population variability assessment, a tool to
gauge the extinction of fauna and flora, was
mentioned.

6. Dr. Sanket, Joint Director, IDSP provided an update
on zoonotic outbreaks, detailing two surveillance
systems: event-based surveillance and
routine/indicator-based surveillance. He highlighted
the Integrated Disease Surveillance Programme (IDSP)
objectives, incorporating early signals, rapid response
teams, and a decrease in mortality and morbidity.
Challenges in the Nipah outbreak in Kerala, particularly

the inability to identify the index case, were discussed.
During the Q&A session, the integration of health and
zoo surveillance systems and the regular sharing of
information were addressed. The need for a technical
person to share user credentials for seamless
integration was emphasized. The technical team
session focused on the ongoing establishment of the
National Referral for Wildlife and solicited ideas and
suggestions from experts to enhance effectiveness

Panel Discussion 1: Understanding Prevailing gaps
to detect and Address the zoonoses emergence at
Human-Wildlife interface

During the panel discussion, the eminent panelist
engaged in a thoughtful discourse on the crucial topic
of “Understanding prevailing gaps to detect and
address the zoonoses emergence at Human- Wildlife
interface”. Dr. Simmi Tiwari, the Joint Director and
Head of the Centre for One Health at NCDC, expertly
moderated the session. The panel included Dr.
Gyanendra Gongal from WHO SEARO, Dr. Ritu
Chauhan from the WHO India Office, Shri Sunil
Sharma, Joint Director (WL) at MoEFCC, Dr Manoj
Kumar, Senior Scientist at NIHSAD, Bhopal, Dr
Abhijit Pawde, Senior Scientist at [VRI, Izzatnagar,
Bareilly, Dr. Ranjana Devi, Professor and Head,
Regional Institute of Medical Science, Imphal,
Manipur.

This panel discussion unfolded with valuable insights
and recommendations from distinguished experts:

Q) Which are the countries who have any such
surveillance mechanism in existence?

Dr. Gyanendra Gongal, WHO SEARO, advocated the
need for indicator based and event-based surveillance
in every country to achieve the goal of surveillance. He
emphasized that sustained community driven
surveillance should be in place; Anganwadi, self-help
groups, and other community-centric channels should
be used, as they are the main contact point to
community; stressing the necessity for funding and
resources to establish surveillance.

Q) What are gaps and challenges WHO and
Quadripartite identified globally in this area? What
is the way forward for member countries as per
JPA-One Health?

Dr. Ritu Chauhan, NPO, WHO India, highlighted the
significance of conducting gap analysis, stimulation
exercise; joint external evaluation for comprehensive
action plans in National Health Security and foster
coordination. She emphasized the need to advocate
One Health at all levels and importance of involving
local community champions and media; setting up
laboratories; bridging workshops; risk assessment;
coordination and communication is the key.

114 Epi-Dis-Phere (Publication of Health Resilience) | Volume 01 | Issue 01 | January 2025 .



Q) What is the current scenario of wildlife disease
surveillance in India both in free ranging and captive
animals? What gaps do you realize in the present
scenario? What are the challenges and way forward
to surmount these?

Shri Sunil Sharma, Joint Director (WL), MoEFCC
stated that there is an established disease monitoring
system for captive animals (Zoo) however no such
system is available for free ranging animals currently.
The existing surveillance system for wildlife disease is
event based. He proposed measures such as capacity
building for the veterinarian, sponsoring advance
course for wildlife management; training of forest
officials; vaccination of animals within 5 km of
protected areas; technical partnership with veterinary,
wildlife and health departments.

Q) What s your understanding regarding prevailing
gaps in laboratory diagnostics for zoonotic
pathogens (both endemic and emerging, and novel
pathogens) in your sector (Human, Veterinary, and
Wildlife): wider country perspective

Dr. Manoj Kumar, Senior Scientist, NIHSAD stated
that NIHSAD mainly deals with diagnosis of Avian
Influenza and CCHF Genomic detection.

Dr. Abhijit Pawde, Senior Scientist, [VRI, Izzatnagar,
Bareilly stressed the need for a comprehensive data
base.

Dr. Mala Chhabra, Sr. Consultant, Dr. RML Hospital
and ABVIMS urged the use of GIS/remote sensing for
hotspot identification and the need for joint training for
clinicians and community. She emphasized that for
diagnosis of zoonotic disease clinical suspicion is very
important and there is an urgent need of own validated
diagnostic kits. A major challenge towards the diagnosis
of zoonotic disease is slow preparedness of the
laboratories and hence the laboratories should be
strengthened.

Dr. Ranjana Devi, Professor and Head, Regional
Institute of Medical Science, Imphal, Manipur
recommended that since there is no gap in the existing
laboratory facilities infrastructure following COVID-
19 pandemic, there is a need for a protocol for everyone
to follow. She informed that it is mandatory that every
medical college should have BSL2 and hence our
country has a well-equipped laboratory infrastructure
for human disease diagnosis.

The meeting concluded with Dr Ajit Shewale, Deputy
Director, COH, NCDC facilitated the panelists with
memento, and Dr Simmi Tiwari, Joint Director and
Head Centre for One Health, NCDC expressing

gratitude in her vote of thanks, highlighting the
collective commitment to addressing the gaps and
challenges in zoonotic diseases and management.

Addressing Emerging Zoonoses Risk at Human
Animal Interface- Status of Ongoing Effort

On the second day of the conference, October 18,2023,
the technical session was chaired by Dr Sunil Gupta,
Principal Consultant at the National Centre for Disease
Control (NCDC), with Dr. Runa Gokhale, Associate
Director for Science and programmes, CDC, India and
Dr C. Sreekumar, Professor & Head of Madras
Veterinary College, serving as co-chairs. The day
commenced with a recap of the discussion and key
insights from the previous day, ensuring that
participants were aligned with the outcomes and
conclusion drawn.

Dr Pragya Yadav, Scientist “F” NIV Pune provided a
comprehensive update on ICMR’s surveillance of
emerging zoonotic diseases of wildlife origin,
emphasizing the lab aspects. She covered key topics as
the overview of zoonotic diseases, the history of
pandemics, and the impact of urbanization on infectious
diseases. Dr Yadav highlighted the importance of
anticipating, preventing, preparing, detecting, and
responding to outbreak. She pointed out the challenges
faced, including the shortage of medical workforce and
diagnostic labs. She recommended to strengthen the
existing infrastructure, capacity building, and
coordination, early detection of biothreats through
surveillance, data should be at one place, developing
strategies to prevent and detect biothreats, training of
biosafety workers, pro-active surveillance for wildlife,
mapping of animals, do molecular testing. The Q&A
session addressed safety measures for research
personnel in forest, which included risk assessment
before field work, use of antibiotics and rabies vaccine.

Dr. Lallianpuri Kawlni, Scientist “D” Wildlife
Institute of India presented on Wildlife health
management and disease surveillance in relation to
zoonotic diseases — Ongoing projects, and discussed
about field training courses, endangered species
recovery programme.

Dr. Mayank Dwivedi, PHS and Lab Advisor, CDC
India representative presented laboratory aspects for
detecting emerging zoonotic pathogens of epidemic
potential, testing for pathogens in wild animal. He
discussed about need of diagnostic facility, resilient and
integrated human disease surveillance and lab network,
community engagement along with technology. He
emphasized on the need of tiered system of laboratory
network. Shri Rajesh S, IFS, CCF, Arunachal Pradesh
addressed emerging zoonoses risk at Human Animal
Interface status of ongoing efforts, and the challenges
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and status of ongoing efforts from a wildlife and forest
management perspective, unregulated wildlife trade,
and importance of community engagements. His
presentation also covered the remarkable contributions
of wildlife surveillance in zoonoses control.

Technical Session 4: Global Initiatives for detection
of emerging diseases and cross species spill over
events

* The session was chaired by Dr. Bharthi Malhotra,
Senior Professor, Microbiology, SMS Medical
College Principal Consultant at the National Centre
for Disease Control (NCDC), with Dr. Meghna
Desai, Director, CDC, India and Dr. C. Sreekumar,
Professor & Head of Madras Veterinary College,
serving as co-chairs.

* Dr. Nitish C Debnath, PREZODE Steering
Committee Member presented on PREZODE
Initiative

* Strategies and Lessons Learnt

* Dr. Shiyong Wang, Senior Health Specialist, World
Bank Experience from the spillover of Congo
Crimean Hemorrhagic Fever (CCHF) in Mongolia
and Avian Influenza in Vietnam

* Dr. Abhijit Pawde, Sr. Scientist, [IVRI presented the
existing facilities and network for diagnosis and
surveillance of zoonotic pathogens at IVRI.

* Dr. Manoj Kumar, Sr Scientist NITHSAD Bhopal
presented Existing facilities and network for
diagnosis and surveillance of zoonotic pathogens at
NIHSAD. He stated that the mandates of NIHSAD
includes basic and strategic research on exotic,
emerging and re-emerging animal diseases and the
bio-risk management and capacity building in the
areas of biosafety, biosecurity and biocontainment
for handling high risk pathogens. He briefed about
the diagnostic facilities available at NIHSAD and the
network of regional disease diagnostic laboratories
and the animal quarantine centres present across the
country.

Panel Discussion 2: Leveraging Sectoral Expertise
for Optimally Utilizing Existing Resources for
establishing augmented zoonotic disease
surveillance at the Human-Wildlife Interface

During the panel discussion, the focus centered on the
critical topic of “Leveraging Sectoral Expertise for
Optimally Utilizing Existing Resources for establishing
augmented zoonotic disease Surveillance at the Human-
Wildlife Interface.” Dr. Mala Chhabra, Senior
Consultant at Dr RML Hospital and ABVIMS, New
Delhi, expertly moderated the discussion.

The panelists were:

1. Dr.Atul Anand, Consultant, One Health, UNDP
2.Dr. Manoj Kumar, Senior Scientist, I[CAR-
NIHSAD, Bhopal

3.Dr Monil Singhai, Joint Director CAZD, NCDC

4. Dr. Mayank Dwivedi, PHS and Lab Advisor, CDC
Atlanta USA.

5.Dr. Devi Shankar Suman, Scientist, Estuarine
Biology Regional Centre, ZSI

6. Shri Rajesh S, IFS, CCF, Arunachal Pradesh.

This panel discussion unfolded with valuable insights
and recommendations from distinguished experts:

Q) What role does animal husbandry departments
envisage in establishing augmented zoonotic disease
surveillance?

Dr Atul Anand, Consultant, One Health, UNDP
provided a comprehensive overview of the veterinarian
infrastructure across India, and stated that there are
RDDLS (Regional disease diagnostic Laboratories)
across India and nearly 220 labs are connected with
these RDDLs. National Animal disease control
programme regularly reports the vaccination of foot
and mouth disease and Brucellosis across PAN India on
INAF portal. National Digital Lifestock Mission
(NDLM) running in 5 states encompasses various
programmes, including data production, artificial
insemination, animal registration, vaccination. Hence a
tiered infrastructure is available in some form in animal
husbandry department and limited passive surveillance
of zoonotic disease is already in place which can be
utilized for generating early warning signal. With
proper coordination, collaboration and data sharing it
may be possible to generate an ealy warning signal in
terms of zoonotic disease outbreak.

Q) What role does Ministry of Environment and
Forest envisage in establishing zoonotic disease
surveillance system at human-wildlife interface?
Shri Rajesh S, IFS, CCF, Arunachal Pradesh
recommended that there is a need to collaborated with
the Wildlife preservation, Gol to make suitable changes
in the management plans for wildlife sanctuaries and
Zoo authorities of India so as to put in the protocols to
monitor the symptoms/signs of zoonosis, how can they
recognize a zoonotic disease and what steps may be
taken. This may be followed by Integration of
surveillance, Capacity building and skill development
for wildlife management, community engagement, and
leveraging the integration of diseases, cross cutting
agriculture. The application of various technologies,
akin to those used in managing COVID-19 was
advocated, with a call for clinicians to train, and
sensitize higher officers. There is a vaccination strategy
already in place for life stocks in the fringe area and that
may be expanded with, which spillover of zoonotic
disease may be restricted to certain extent.
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Q) How to source and integrate ecological parameters
into surveillance of emerging zoonotic diseases?

Dr. Devi Shankar Suman, Scientist, Estuarine Biology
Regional Centre, ZSI recommendations:

Vectors act as the bridge between the wildlife and the
Humans. There is a need to have a map of the micro
biome of prevailing vectors in the country. Since the
vectors differs in their ecology, habitat, disease
transmission capacity and feeding habits etc., a
surveillance should be set up on vectors before disease
spreads.

Q) What role can ICAR-NIHSAD play in setting up
Augmented Zoonotic Disease Surveillance?

Dr. Manoj Kumar, Senior Scientist, ICAR-
NIHSAD, Bhopal highlighted ongoing
collaborations/expansions like Influenza disease, and
recommended similar action may be taken for other
diseases also, harmonization of diagnostics/
infrastructure of animal and human health.

Q) What assistance ICMR, NCDC & CDC can
provide in strengthening lab and surveillance
capacity for AZDS?

Dr. Mayank Dwivedi, PHS and Lab Advisor, CDC
Atlanta USA recommended to support, strengthen labs
and epidemiological capacities, develop SOPs, etc.,
advancing of biosafety, enhancing genomic
surveillance, and establishing case definitions.
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Dr. Monil Singhai, Joint Director CAZD, NCDC
recommended there is a need to augment surveillance,
enhance existing infrastructure, and map capacities to
identify main centres. The Q&A session touched on
community based early warning signals, a
decentralized approach, active participation of
Panchayati Raj Institutions (PRIs), and considerations
for a One Health laboratory. The importance of
inclusivity, sensitization of institutes, avoiding resource
duplication, ensuring proper SOPs, and creating a One
Health repository for research were discussed to
address contamination issues and promote
collaborative efforts in the field.

Panel discussion 3: Surveillance strategies for
zoonotic spillover detection at human-wildlife
interface
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The panel discussion addressed the critical topic of
“Surveillance strategies for zoonotic spillover
detection at human-wildlife interface”.

Dr. Tenzin Dikid, Joint Director and Head CME VM
and PBA, NCDC, capably moderated the session.

Q) What preparedness do you envisage for natural
and man-made biological disasters in the country?
What are the initiatives taken by the disaster
management cell ?

Dr. Pradeep Khasnobis, DDG at Disaster
Management Cell, MoHFW, Gol, highlighted the
importance of prioritizing diseases, establishing a
unified data platform for One Health, ensuring data
integration and interoperability, conducting gap
analysis, and implementing joint risk assessments.



Q) What are the appropriate strategies do you
envisage to identify the target/at-risk human
population, livestock and wildlife host? & What
should be Information management System and
Data Sharing Strategy surveillance at Human -Wild
Life Interface?

Dr. Sanket Kulkarni, Joint Director at IDSP, NCDC,
emphasized the utilization of existing infrastructure,
including IDSP, district Public Health labs, Rapid
Response Teams at district and state levels, NARDE,
NADRS, and the NARDL Mission in five states. He
stated that Health IDSP is working with animal
husbandry team for developing an Al based tool for
early generation of reporting, to know the hotspot
arears with respect to zoonotic disease. He proposed the
integration of health personnel into joint forest
committees to facilitate the sharing of critical data.

Q) What are the appropriate strategies do you
envisage to identify the target/at-risk human
population, livestock and wildlife host?

Dr. Vrinda Menon, Associate Professor at the College
of Veterinary & Animal Science in Thissur, emphasized
the importance of educating school children,
addressing zoonoses in pets, strengthening laboratories
in state and central universities, considering food
safety, and conducting soil and water testing.

Dr. Devi Shankar Suman, Scientist E, Estuarine
Biology Regional Centre, ZSI, called for a focus on
peripheral and fringe areas for wildlife. These
recommendations collectively underscored the
significance of collaborative efforts, capacity building,
and the strategic utilization of existing resources for
effective surveillance and response in the realm of
zoonotic diseases.

Q) What should be the Criteria for prioritization of
pathogens for surveillance system at human-wildlife
interface?

Dr. A. M. Pawde, Principal Scientist at the Centre for
Wildlife, ICAR-IVRI, underscored the necessity for
capacity building, the development of databases, and
the establishment of a surveillance system Dr. Meera
Dhuria, Joint Director and Head of the Division of
Public Health Preparedness and NCD at NCDC,
recommended the formation of multisectoral rapid
response teams, the incorporation of biosafety
modules, and active community engagement.

Q) What should be the criteria for advanced
diagnostics for Zoonoses (including novel pathogen
diagnostics)?

Dr. Mala Chhabra, Senior Consultant Microbiology
at Dr. RML Hospital and ABVIMS, New Delhi,
suggested leveraging existing resources, regional
prioritization of diseases, a syndromic approach for
diagnosis of diseases and initiating surveillance with a
tiered system (certain rapid diagnostic tests should be
done at PHC level moving forward to the secondary
level and in case of such syndromes which cannot be
diagnosed at lower levels, tertiary levels may be
approached). She emphasized the need to expand the
mandates of existing diagnostic facilities, strengthen
diagnostics, and ensure quality assurance at the field
level.

The key highlights of the panel discussion were:

1. Augment human surveillance on basis of priority
list for known zoonotic diseases, with special focus
on states with high biodiversity/ hotspots. Use
stepwise approach for lab data capture.

2. For unknown spillovers, strengthen syndromic
surveillance through sentinel populations (animal
handlers, lab workers, forest fringe populations in
biodiversity zones). Subject a fraction of samples
to NGS metagenomics for pathogen discovery.

3. Enable the IHIP platform for plugins for
surveillance data inputs from sentinel sites for
wildlife/ animal husbandry/entomological zones,
to receive data on forward and backward zoonosis
as well as to capture conditions (through
entomological surveillance) for epizoonosis.

4. Work through inter-sectoral committees such as
joint forest committee. Periodic behaviour surveys
or joint outbreak investigations in high risk groups
to understand exposures

5. Capacity building need to be addressed in
developing and strengthening animal side
surveillance

6. Policy requirement should cover following: one
data platform, one health cell, ongoing disease
prioritization exercise.
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Key One Health Events

Asia-Pacific Quadripartite: One Health workshop
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One Health concept promotes collaboration across various sectors in order to identify and prevent health risks at the
interface of humans, animals, and the environment. The Asia-Pacific Quadripartite One Health workshop was
organized to address the unusual health events at the interface of humans, animals, and the environment. The goal of
the workshop was to evaluate the progress of One Health projects, with a particular focus on the recently launched
One Health Joint Plan of Action (2022-2026). The key points highlighted by Quadripartite partners was to implement
a One Health strategy promptly, emphasize the importance of combating public health issues and the role of
sustainable food systems in reducing impact of climate change. The workshop focused on the need of working
together to address the complex issues the Asia-Pacific countries are facing. The workshop outcomes were the
gathering of delegates from Asia-Pacific nations in one location, in-depth discussions about achievements and
difficulties, and the formation of action plans through group work sessions. The Quadripartite proposed
recommendations for the Member States, and emphasizing the implementation of One Health Joint Plan of Action by
countries, improved governance, and enhanced the involvement of environmental sector. The Quadripartite partners
effort to involve One Health stakeholders, provide support to Member States, and plan to organize a workshop in 2025
to review the progress of Asia-Pacific countries. In conclusion, the Asia-Pacific Quadripartite One Health workshop
showed a collaborative commitment to address health issues which in turn lead to sustainable and healthy future.

Abstract

Key words: World Health Organization (WHO), United Nations Environment Programme (UNEP), Agriculture
Organization (FAO), World Organisation for Animal Health(WOAH).

Background

One Health approach promotes collaborative efforts
across sectors to timely detect and prevent public
health risks at the interface of humans, animals, and
the environment'’. Recent pandemics have
highlighted the need of an integrated surveillance
system, and enhance communication between
humans, animals, and ecosystems interface. It can
enhance the recognition of vulnerabilities, concurrent
health threats through comprehensive risk assessment,
risk profiling, and focused strategy .

A One Health approach has increasingly been adopted
in national and international plans through
Quadripartite (Food and Agriculture Organization
(FAO), the United Nations Environment Programme
(UNEP), the World Health Organization (WHO) and
the World Organisation for Animal Health (WOAH),

with aim to strengthen collaboration, communication,
capacity building, and coordination equally across all
sectors responsible for addressing health concerns at

the human-animal-environment interface .

In response to global demands for preventing future
pandemics and promoting sustainable health, the
Quadripartite has come up with a comprehensive
strategy called the One Health Joint Plan of Action
(2022-2026). This approach aims to foster
international cooperation and coordination to achieve
better health outcomes for all .

In the view of above, The Asia-Pacific Quadripartite
One Health workshop was successfully organized
from September 5-8, 2023, in Bangkok, Thailand. The
meeting lasted for four days and included seven
technical sessions.
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Representing the Ministry of Health, actively engaged
in the group discussions and provided support for the
collective efforts of the Indian delegation. The
workshop gave an opportunity to network and share
knowledge and experiences on One Health initiatives
aimed to prevent pandemics in the future.

Goal

To assess the progress of countries, partners, and key
experts involved in One Health issues in the Asia-
Pacific region, specifically focusing on the recently
launched One Health — Joint Plan of Action (2022-2026)
by the Quadripartite.

Objectives

* To promote awareness and comprehension of the
One Health Joint Plan of Action and its
implementation guide, as well as One Health issues
that affect the animal-animal-plant environment.

UNEP. This ensured that both the Quadripartite
partners and the Ministry of Health and Animal
Husbandry were thoroughly represented. The
delegation from South-East Asia Region (SEARO-
WHO) & WHO Headquarters (HQ) as a key focal point
for the activity also participated (picture 1).

Key points highlighted by Quadripartite
partners

With the emergence and re-emergence of various
zoonotic diseases, regions are facing unusual public
health challenges. In this regard, the World Health
Organization is providing support to Member States in
addressing the COVID-19 pandemic and other public
health events.

The FAO’s role in addressing hunger, access to high-
quality food, mitigate the effect of climate change, and
now working to prevent diseases in livestock and

Picture 1: Delegates at the Asia-Pacific One Health Workshop

* Toassess the current situation and plan for the future
by examining the progress and challenges of One
Health at the national level, creating a structure for a
harmonized way

* To provide support to member States to adapt and
translate the One Health Joint Plan of Action
according to the national context.

Delegates

At the event, there were representatives from different
sectors of One Health, which included human health,
animal health, environment, wildlife, and other
domains relevant to One Health. The delegation
included representatives from the Member States in the
Asia-Pacific region, Quadripartite organizations
(WHO, FAO, OIE, UNEP), and other partners such as
USAID, GIZ, ADB, and the UK Health Security
Agency were also present. Additionally, the expert
panel from the One Health High-Level Group
(OHHLEP) were also present.

The Indian delegation included National Centre for
Disease Control, MoHFW, Department of Animal
Husbandry, MoAHDF, FAO India, WHO India, and

fisheries. The Food and Agriculture Organization's
(FAO) has now involved to implement all six action
tracks of One Health-Joint Plan action. It is to be
believed that the world needs to move towards a
sustainable transformation of food systems, including
adoption of sustainable agriculture, provide protection
to the environment, and need of collaboration with the
private sectors. It is important to consider that
pandemic prevention is cost-effective approach than
responsive measures. Therefore, we need to consider
how the Joint Plan of Action (JPA) could be effectively
implemented.

In addition to this, the environment provides us fresh
air, food, medicines, and so on. However, these are at
high risk due to environmental degradation that results
in climate change.

It is important to emphasize that the collaborative
efforts need to be undertaken to address the complex
challenges such as emerging zoonotic diseases,
pollution, antimicrobial resistance, chemical hazards,
etc. through an integrated One Health approach. By
adopting this strategy, world can shift towards
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sustainable development, conservation of environment,
and protect the well-being of human, animal, and
ecosystem.

The development of the One Health Joint Plan of Action
(2022-2026), which includes six action tracks were
discussed, and shown in Fig. 1

Group Work 1: Examining country successes within
the OH JPA framework.

Group Work 2: Identifying existing gaps in One Health
within the region.

Group Work 3: Identifying existing gaps in One Health

tion rack

Health capaciti

Integrating the
Environment into One Health

Action track 5: Curbing the silent
pandemic of Antimicrobial
Resistance (AMR)

1: Enhancing One
es to strengthen
health systems

Action track 4: Strengthening
the assessment, management and
communication of food safety risks

Action track 2: Reducing the risks
from emerging and re-emerging
zoonotic epidemics and pandemics

Action track 3: Controlling and
eliminating zoonotic, neglected
tropical and vector-borne diseases

Source: World Health Organization. One health joint planof action (2022—2026): working together

for the health of humans, animals, plants and the environment (who.int)

Figure 1: The Six One Health- Joint Plan action tracks

Notably, several high-level One Health initiatives are
currently underway in the Asia-Pacific Region,
including the ASEAN Leaders' declaration on OH
initiative, the G20 Health Ministers meeting, and
projects related to the Pandemic fund were also
discussed.

Discussions

One Health is not just a technical matter, it also has
political significance and involves additional
dimensions such as social and economic aspects. To
ensure success, it is needed that there is long-term
political commitment, inclusive community
engagement, and a compelling investment case.
Coordination and sustained fund flow are crucial factors
that were highlighted to address both preparedness and
respond to One Health approach. Integration of the
environmental sector is also important. The
Quadripartite (QPT) task force discussed a 'One Health
accelerator' and its potential to connect countries with
necessary funds for One Health initiatives.

The four group work sessions were conducted that used
the Theory of Change approach to delve into the detailed
implementation of the One Health Joint Plan of Action
(OHJPA).

These sessions included: -
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within individual countries.

Group Work 4: Formulating actions and strategies to
address the identified gaps in One Health within the
region and planning for the future.

The country presentations, particularly India's, were
enclosed and thoroughly discussed among all
counterparts from the Indian ministry and partners
present in the meeting, including representatives from
WHO, FAO, and OIE.

Way Forward and Recommendations by
Quadripartite: Member States

* Encourage country participants to take the lead in
implementing the national One Health Joint Plan of
Action (OH JPA), in collaboration with the
Quadripartite (QPT) and other partners.

* Enhance One Health (OH) governance, policy, and
implementation at the national level, through both
bottom-up and top-down approaches.

* Foster increased involvement of the environmental
sector in the One Health initiative by integrating
environmental considerations across all action
tracks.

¢ Strengthen the implementation of OH initiatives
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through identifying the needs and mapping out the
existing resources.

Quadripartite

Involve all One Health stakeholders, including
academic and research institutions, regional economic
communities, private and public sectors, NGOs, and
other entities, fostering coordinated actions.

Provide support to Member States (MS) in the
development of their national One Health Joint Plan of
Action (OH JPA), ensuring alignment with existing One
Health initiatives.

Organize a series of Asia-pacific webinars to promote
OH JPA implementation and priority issues under each
action tracks. Plan to organize a workshop in 2025 to
review the progress in implementing the One Health
Joint Plan of Action (OH JPA) at the country level.

Partners

Engaging in dialogue with partners is crucial to stay
updated on ongoing initiatives related to One Health
Regional coordination mechanisms should be identified
to facilitate collaborations among donors and partners
were encouraged to contribute to the use of OH JPA.

Conclusion

The Asia-Pacific Quadripartite One Health workshop in
Bangkok was a crucial step in advancing collaborative
efforts to address unusual public health events at the
human-animal-environment interface. Representatives
from various Ministries participated in productive
discussions, emphasizing accomplishments,
weaknesses, and approaches for further execution. The
event highlighted the extensive dialogue on zoonotic
diseases, environmental issues, and the need of
collective actions. The Quadripartite partners
emphasized the significance of national-level
initiatives, enhance governance, and the active
participation of environmental sector. Moreover, they
are committed to conduct discussions, webinars, and a
workshop in 2025 to achieve the One Health Joint Plan
of Action objectives for sustainable development.
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Introduction

Importance of “One Health” approach in bringing
together various sectors especially human health,
animal health and the environment is being recognized
increasingly across the world. This is based on the fact
that there is an intricate relationship between the
aforementioned three sectors. Working together or in
tandem using One Health approach can be effectively
used for early detection, prevention and launching
efficient response to several zoonotic diseases. This
approach is also vital for containing antimicrobial
resistance which is driven by excessive use of
antimicrobial agents in human and animal health
sectors and is facilitated by a conducive environment
for exchange of genetic material and survival of
resistant pathogens and genes.

While the One Health approach looks a great logical
concept with far reaching benefits, implementing it at
national and subnational levels is complex.
Traditionally, three major sectors have worked in silos
and have essentially collaborated during public health
emergencies, otherwise, there is minimum sustained
and productive collaboration. The environment sector
in most of the settings has remained aloof from
contributing significantly.

Recognizing the need for efficient execution of true One
Health approach, the Food and Agriculture
Organization of the UN (FAO) has published a guidance
document “National Framework on One Health”. This
has been developed through extensive consultations
with leading scientists from human health, animal
health, fisheries, environment sectors representing
research and academic institutions and international
agencies.

The document provides a simple to implement roadmap
in consonance with ground realities in the developing
countries. It highlights that One Health is not a de novo
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concept but is directed towards improved
collaboration, coordination and commitment of
relevant sectors in working together to minimize the
impact of these diseases on human health and nutrition
safety. It emphasizes that One Health is essentially a
multi-sectoral, interdisciplinary, and collaborative
approach towards optimal health of animals, humans
and the environment. It calls for strengthening of
capacity to prevent, detect, and respond to disease
outbreaks; establish efficient national emergency
response capacity; and promote cross-sectoral
collaboration and partnerships for improving human
and animal health.

Two core objectives for implementation of One Health
that have been highlighted in this document are: (i)
Improve national capacity for zoonotic diseases and
AMR for prevention, detection and response; and (i1)
Improve joint coordination and collaboration between
major stakeholders for control of zoonoses and AMR.
Within each of these broad objectives, several
outcomes can be defined as well as monitored through a
structured monitoring and evaluation framework.

The document explains One Health approach in simple
terms, provides technical and financial evidence in its
support, enunciates barriers that obstruct its
implementation and underscores its importance in
achieving Sustainable Development Goals.

The document promotes activities at human-animal-
environment/ecosystem interfaces by providing
generic guidance for comprehensive national response
to prevent, prepare, detect, respond to, and recover
from events especially pandemic and AMR, and assure
human and animal health security. It provides essential
elements in the shape of policy, programme and persons
for initiating and executing One Health approach. It
provides a step-by-step approach to implement the
framework and the possible points of entry. Various
objectives that can be met through this framework have
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been explained in detail with their predicted outcomes. It must be considered by the policy makers while

making decisions and allocating resources.
It is an extremely valuable document for all public

health professionals and their counterparts in other (Reviewed by Dr Mala Chhabra, Consultant
sectors simply because of its ease-of-reading and Microbiology ABVIMS & Dr RML Hospital, New
comprehensiveness for initiating and sustaining the Delhi.)

One Health approach.
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Agreement - FAO, WHO, WOAH, UNEP

Can be accessed at WHO One Health https://www.who.int/teams/one-health-initiative/quadripartite-secretariat-for-one-health

Introduction

The necessity for resilient health systems and
accelerated global action is evident in the face of recent
international public health emergencies, including the
COVID-19 pandemic, outbreaks of diseases like Mpox
and Ebola, and persistent threats from other zoonotic
diseases, antimicrobial resistance (AMR), food safety
concerns, as well as ecosystem degradation and climate
change. In response to these urgent and intricate
challenges, One Health emerges as the primary
approach to effectively address these and safeguard our
society.

The four international agencies, the Food and
Agriculture Organization of the United Nations
(FAO),the World Health Organization (WHO), the
World Organisation for Animal Health (WOAH : earlier
known as OIE), and the UN Environment Programme
(UNEP) have signed a ground breaking agreement to
strengthen cooperation to sustainably balance and
optimize the health of humans, animals, plants and the
environment.

On 17 March 2022, the heads of the four organizations
—Director-General of FAO, Director-General of WHO,
Director-General of WOAH, and Executive Director of
UNEP, -signed a Memorandum of Understanding
(MoU) for joint One Health works. With this UNEP
joined the former Tripartite (FAO, OIE and WHO) as an
equal partner to form a new Quadripartite Collaboration
for One Health.

The new Quadripartite MoU provides a legal and
formal framework for the four organizations to tackle
the challenges at the human, animal, plant and
ecosystem interface using a more integrated and
coordinated approach. This framework will also
contribute to reinforce national and regional health
systems and services.
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The One Health Joint Plan of Action
(OHJPA)

OH JPA was launched by the Quadripartite —FAO,
WHO, WOAH and UNEP on 17 October 2022,
developed through a participatory process, it provides a
set of activities that aim to strengthen collaboration,
communication, capacity building, and coordination
equally across all sectors responsible for addressing
health concerns at the human-animal-plant-
environment interface. It aims to create a framework to
integrate systems and capacity to collectively better
prevent, predict, detect, and respond to health threats.
Ultimately, this initiative seeks to improve the health of
humans, animals, plants, and the environment, while
contributing to sustainable development.

The five-year plan (2022-2026) focuses on supporting
and expanding capacities in six areas: enhancing One
Health capacities to strengthen health systems;
reducing the risks from emerging and re-emerging
zoonotic epidemics and pandemics; controlling and
eliminating endemic zoonotic, neglected tropical, and
vector-borne diseases; strengthening the assessment,
management, and communication of food safety risks;
curbing the silent pandemic of antimicrobial resistance;
and integrating the environment into One Health.

This technical document is informed by evidence, best
practices, and existing guidance. It covers a set of
actions which endeavour to advance One Health at
global, regional and national levels. These actions
notably include the development of an upcoming
implementation guidance for countries, international
partners, and non-State actors such as civil society
organizations, professional associations, academia and
research institutions.



The plan sets out operational objectives, which include:
providing a framework for collective and coordinated
action to mainstream the One Health approach at all
levels; providing upstream policy and legislative advice
and technical assistance to help set national targets and
priorities; and promoting multinational, multi-sector,
multidisciplinary collaboration, learning and exchange
of knowledge, solutions and technologies. It also fosters
the values of cooperation and shared responsibility,
multisectoral action and partnership, gender equity, and
inclusiveness.

The first annual face-to-face meeting was held on 27
March 2023, the heads of the Quadripartite
organizations working on One Health issued an
unprecedented call for enhanced global action.

Stressing the need for enhanced collaboration and
commitment to translate the One Health approach into
policy action in all countries, the Quadripartite leaders
urged all countries and key stakeholders to promote and
undertake the following priority actions:

 Prioritize One Health in the international political

agenda, increase understanding and advocate for the
adoption and promotion of the enhanced
intersectoral health governance. The One Health
approach should notably serve as a guiding
principle in global mechanisms; including in the
new pandemic instrument and the pandemic fund to
strengthen pandemic prevention, preparedness and
response;

* Strengthen national One Health policies, strategies
and plans, costed and prioritized in line with the
Quadripartite One Health Joint Plan of Action (OH
JPA), to foster wider implementation across
relevant sectors and at all levels;

* Accelerate the implementation of One Health plans,
including supporting of national One Health
governance and multisectoral coordination
mechanisms, development of situation analyses,
stakeholder mapping, priority setting, and metrics
for One Health monitoring and evaluation
frameworks;

e Build intersectoral One Health workforces that
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l Inger Andersen, Executive

have the skills, capacities and capabilities to
prevent, detect, control, and respond to health
threats in a timely and effective way, by
strengthening joint pre-service and continuing
education for human, animal, and environmental
health workforces;

* Strengthen and sustain prevention of pandemics and
health threats at source, targeting activities and
places that increase the risk of zoonotic spillover
between animals to humans;

* Encourage and strengthen One Health scientific
knowledge and evidence creation and exchange,
research and development, technology transfer and
sharing and integrating of information and data and
facilitate access to new tools and technologies;

* Increase investment and financing of One Health
strategies and plans ensuring scaled up
implementation at all levels, including funding for
prevention of health threats at source.

To build one healthier planet we need urgent action to
galvanize vital political commitments, greater
investment and multisectoral collaboration at every
level.

The Quadripartite has been playing a central role in
promoting and coordinating a global One Health
approach, in line with the OH JPA. To further support
countries and governments putting the One Health
approach into practice, the Quadripartite partners
developed an OH JPA implementation guide released
in2023.
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While the One Health concept has long been recognized
as a vital approach, its implementation has often faced
challenges and remained largely confined to theoretical
discussions. However, the dawn of a new era has arrived
with the Quadripartite Agreement, poised to breathe life
into One Health initiatives. Actions of the Quadripartite,
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by fostering tangible results and transforming realm of
paperwork to bring about real-world impact, will ignite
enthusiasm within nations across the globe.

(Excerpted by Dr Mala Chhabra, Consultant
Microbiology ABVIMS & Dr RML Hospital, New
Delhi.)
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