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Zoonosis 

Endemicity 



Zoonosis 

Zoonosis are infectious diseases that can be 
transmitted between animals and humans, or vice 
versa.



Endemicity is the consistent presence
of a disease within a specific
geographic area or population. Unlike
an epidemic, an endemic disease has a
relatively stable and predictable rate of
infection. it implies a constant 
presence and refers to the baseline
level of occurrence. Its impact is
manageable.

Endemicity 



Why One Health?
• 75% of infectious diseases are zoonotic.
• Human, animal, and environmental health are interconnected.
IBSA Context (India, Brazil, South Africa):
• High biodiversity, large livestock sectors, and dense populations.
• Shared risks: rabies, leptospirosis, avian influenza, malaria.
• Rapid urbanization and climate change amplify threats.
Strategic Relevance:
• Strengthen South–South cooperation in health and agriculture.
• Enable early warning systems and predictive AI models.
• Contribute to sustainable development and global health security.

One Health: A Strategic Approach for IBSA 
Countries



How much does a disease cost?

2- Indirect Costs
•Reduced productivity (growth, 

reproduction, milk/egg/meat yield)

•Trade restrictions and loss of market 

access

•Increased operational expenses

•Impact on food supply chains

3- Social and One Health costs 
•Public health consequences (zoonosis)

•Environmental degradation

•Loss of ecosystem 

•Antimicrobial resistence impacts

4- Strategic value of prevention
•Early detection reduces financial 

burden 

•AI and predictive models help 

anticipate outbreaks 

•Biosecurity and control measures

•Integrated surveillance supports One 

Health

1- Direct Costs
•Veterinary care and diagnostic 

procedures

•Treatments and medications

•Biosecurity and control measures

•Economic losses due to animal death or 

culling



Imagine a company …

● Average monthly revenue of ₹18 million (≈ US\$ 220,000).

● Disease breakout

● Stop operations for one month

● Employees stop working

● Revenue disappears

● Who bears the cost?





Activities in the zoo:

•Public visitation

•Environmental education

•Annual programs and events

•Reception of school groups

•Direct and indirect support for scientific research

•Training programs for animal keepers and other 

professionals

•Partnerships with animal welfare organizations

•Multidisciplinary team involvement

•etc.



When the Analogy Becomes Reality

● The Delhi National Zoological Park has been closed since 
August 30, 2025 (reopening November 8th; the 2-month 
closure meant zero visitor income)

● In just one month, the estimated loss in ticket revenue is 
₹18 million (≈ US\$ 220,000) 

● Hundreds of employees and indirect services were affected. 

● Another concrete example of how zoonotic outbreaks and 
public health crises have direct economic consequences.



Avian flu killed swans and 
ducks at a zoo in Rio Grande do 
Sul; the site was closed.

Samples were collected from the dead 
birds as well as from the water in the lakes 
where they lived.

Discarded cases

Investigations in progress

Commercial Birds

Non-commercial birds

Wild Birds

Comcial Birds

Non-comercial Birds 

Wild birds

Closed outbreaks

Occurrences

Ongoing outbreaks



https://oglobo.globo.com/economia/noticia/2025/05/17/
ovos-de-granja-foco-de-gripe-aviaria-estao-em-tres-
estados-diz-ministerio-da-agricultura.ghtml



https://www.thehealthsite.com/news/h5n1-pandemic-alert-cdc-warns-of-9-mutations-in-
bird-flu-virus-capable-of-infecting-humans-1176961/

https://timesofindia.indiatimes.com/city/meerut/state-
level-kabaddi-player-dies-of-rabies-after-puppy-bite-
during-rescue/articleshow/122189425.cms



Objectives of the Research

● Develop predictive models using Artificial Neural Networks 
(ANNs) applied to the One Health framework.

● Integrate human, animal, and environmental health 
indicators into a unified surveillance system. 

● Validate models with real datasets from Brazil, India, and 
South Africa. 

● Promote innovation by applying AI tools in One Heath 
approach

● Support decision-making for prevention and early response.



Computer Science

❑Algorithms and Data Structures

❑Computer Architecture and Systems

❑Programming Languages

❑Artificial Intelligence

❑Information Security and Cryptography

❑Computer Graphics and Visualization

❑Robotics and Autonomous Systems

❑ Cloud Computing

❑Bioinformatics and Biomedical Computing

❑Etc.

Classification diagram of ANN 
within the AI universe



Source: https://www.deeplearningbook.com.br

The history of ANNs

A. M. Turing



Material & Methods

Record Data

Historical data series
Years 2023 and 2024
Observational, analytical, and cross-sectional study
Database: 51 variables
India= 36 (States and UT); Brazil= 27 States; SA= 9 Provinces
72 rows
The “Output” variables were selected based on the diseases in 
common across the three Global South countries.

Neuroshell Predictor ®
Ward Systems Group, Inc.



Material & Methods

Variables of interest

❑ Rabies
❑ Avian Influenza (H5N1) 
❑ Leptospirosis
❑ Malaria



https://www.statista.com/chart/2
9847/malaria-cases-and-status-
world-
map/?srsltid=AfmBOophXezIZziU
M2hNFAdhm6i-LkzlInSJPrM-
_EH2FjjrpwV1Ve_Y

Malaria - Endemic
countries

https://www.researchgate.net/pu
blication/321874302_Review_on
_Rabies_and_Vaccines

Rabies - Endemic
countries

Leptospirosis - Endemic
countries

https://www.researchgate.net/pu
blication/373365120_Global_regi
onal_and_country-
level_cost_of_leptospirosis_due_
to_loss_of_productivity_in_huma
ns

Avian Influenza
countries

WOAH - 
https://www.woah.org

/en/home/



Material & Methods

Process steps:

❑Organization

❑Training 

❑Testing



• https://www.ibge.gov.br/explica/producao-agropecuaria
• http://pni.datasus.gov.br/consulta_antirabica_16_selecao.asp?

naofechar=N&enviar=ok&grupo=todos&faixa=todos&sel=dose
s01

• https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-
z/r/raiva/raiva-animal 

• https://www.gov.br/agricultura/pt-br/acesso-a-
informacao/tecnologia-da-
informacao/sistemas/orgaos/mapa/animal/sigsif-sistema-de-
informacoes-gerenciais-do-sif

• https://mospi.gov.in/literacy-rate-india-state-wise-rgi-nsso 
• https://www.pib.gov.in/Pressreleaseshare.aspx?PRID=1806254 
• https://dahd.gov.in/sites/default/files/2025-05/Annual-

Report202425.pdf 
• https://www.pib.gov.in/PressReleasePage.aspx?PRID=2117342 
• https://timesofindia.indiatimes.com/city/chandigarh/mc-

sterilises-over-10000-stray-dogs-identifies-150-feeding-
spots/articleshow/118155292.cms 

• https://dahd.gov.in/schemes/programmes/animal-husbandry-
statistics 

• https://dahd.gov.in/schemes/programmes/animal-husbandry-
statistics 

Organization
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Training

Testing



Overview of the Neural Network Interface





❑Rabies: R²= 0.83 — strongest performance, reflecting stable
determinants such as dog population dynamics, vaccination
coverage, human exposure, and wildlife reservoirs.

❑Leptospirosis: R²= 0.79 — driven by consistent environmental
and socioeconomic indicators.

❑Malaria: R²= 0.71 — influenced by climate, vegetation, and
population density.

❑Avian Influenza (H5N1): R²= 0.23 — low performance, suggesting
underrepresented ecological drivers in available datasets.

Results
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Conclusion

Artificial Neural Networks showed good
performance in predicting priority zoonoses such
as Leptospirosis, Rabies and Malaria in the three
IBSA countries, by integrating environmental,
animal, and human variables. The models
demonstrated solid fit indices, highlighting the
potential of predictive approaches to support One
Health surveillance actions.



Conclusion

The Avian Influenza model showed the weakest
performance (R² = 0.23) due to missing ecological
and surveillance variables essential for H5N1
dynamics. This probably limited the Neural
Network’s ability to learn meaningful patterns,
highlighting the need for better eco-
epidemiological monitoring and integrated
datasets to improve AI-based prediction of avian
influenza.



Policy Recommendations

o Integrate Artificial Neural Networks into IBSA One Health 
surveillance.

o Focus predictive modeling on 4 shared zoonoses (rabies, malaria, 
leptospirosis, avian influenza).

o Promote South-South data sharing and joint research platforms.

o Raise awareness on the economic and health impact of zoonoses 
across IBSA countries.

o Align with Article 43 by strengthening South–South cooperation 
within IBSA to integrate AI-enabled One Health surveillance, 
reinforcing health systems and preparedness.



Thank you !

flavio.eduardo@ris.org.in
carvalhofes@hotmail.com
flavio.carvalho@agro.gov.br
WhatsApp:+55-21-993090909


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5: One Health: A Strategic Approach for IBSA Countries
	Slide 6: How much does a disease cost?
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16:  The history of ANNs
	Slide 17: Material & Methods
	Slide 18: Material & Methods
	Slide 19
	Slide 20: Material & Methods
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30

