Review Articles

Research Priorities in One Health

Mala Chhabra'*, Ruchita Chhabra’, Nandini Duggal”

'Atal Bihari Vajpayee Institute of Medical Sciences and Dr. Ram Manohar Lohia Hospital, New Delhi,
’Institute of Liver & Biliary Sciences, New Delhi

*Corresponding author
Dr. Mala Chhabra, M.D.
Department of Microbiology, Atal Bihari Vajpayee Institute of Medical Sciences & Dr. Ram Manohar Lohia Hospital, New Delhi

malachhabra@yahoo.co.in

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.
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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 (i1)) 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

disability-adjusted life years (DALYS).

2. Intervention-oriented research issues
. Community-led Total Sanitation
4. Chemotherapy and immunization

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

. Measures of mortality and morbidity in animals
e Economic (monetary) burden of zoonotic disease

. Community-led or community-directed interventions
3. 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 . Surveillance, early warning and control systems capable of analysing disease emergence by developing
Human Health® 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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