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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) & HIN1 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
[lzrogramme (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.
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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
. 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.
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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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Figure 4: Tiered laboratory network mapped to available tests and competency of the staff at each level.
(Example-Laboratory network of Rabies)
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