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Abstract ]

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.
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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

Maharashtra 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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