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A. Professional preparation

Institution Degree Year Field of study

Universidade Federal de Santa DVM 03/2010 | Veterinary Medicine

Maria (Brazil)

Universidade Federal do Rio MVSc 02/2013 | Veterinary Epidemiology and
Grande do Sul (Brazil) Public Health

Universidade Federal do Rio PhD 03/2016 | Veterinary Population Sciences
Grande do Sul (Brazil)

University of Minnesota (Saint Postdoctoral | 12/2017 | Veterinary Epidemiology and
Paul, MN) Public Health

B. Appointments

2015-2015 Pan American Health Organization / World Health Organization. Contract
Epidemiologist.

2015-2016 Assistant Professor (Department of Preventive Medicine-College of
Veterinary Medicine) Universidade Federal do Rio Grande do Sul (Brazil).

2018-2023 Assistant Professor, North Carolina State University, College of Veterinary
Medicine.

2023- Present Associate Professor, North Carolina State University, College of

Veterinary Medicine.

C. Personal Statement

My main research develops and applies epidemiological tools and models to investigate the
dynamics of animal infectious diseases' spread. I have dedicated my efforts to developing machine-
learning, mathematical modeling methods, and tools directly applying to emerging and
transboundary animal diseases. Ultimately, we are interested in understanding infectious disease
transmission processes among livestock populations, providing science-based support for
decision-making about prevention and control. In the past few years, my research focused on
mathematical modeling and traditional statistics for practical mapping of the spread of infectious
diseases among pig populations. I authored or co-authored more than 150 peer-reviewed
publications in animal and human health. My research provides training opportunities in
interdisciplinary research at the interface of disease spread and control strategies nationally and
internationally. As a faculty member, I have been a research mentor for 15 undergraduate students,
twelve veterinary students, four graduate students, and four postdoctoral fellows. My laboratory
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in the College of Veterinary Medicine at North Carolina State University is currently funded by
USDA-NIFA, USDA-APHIS, Foundation for Food & Agriculture Research (FFAR), Swine
Health Information Center (SHIC), and internationally by FUNDESA-Fundo de Desenvolvimento
e Defesa Sanitaria Animal (Brazil).

D. Professional Memberships

2016- International Society for Infectious Diseases

2017- American Association of Swine Veterinarians.
2018- NC Veterinary Medical Association.

2021- USAHA, United States Animal Health Association

E. Professional Service (last 4 vears)

2018- Panelist, FFAR, Foundation for Food and Agriculture Research Scientific
Committee.

2019- Panelist, OMAFRA, Ontario Ministry of Agriculture, Food and Rural Affairs.

2020- Panelist, CARE, Critical Agricultural Research and Extension.

2021- Co-Chair of the AAVLD/USAHA/Subcommittee on Information Technology

Standards Permit Data Standards Workgroup.

F. Contribution to Science

1. Multiscale model combining spatially explicit network model of animal movements with
compartmental models in the dynamics of swine pathogens and its implications on disease
transmission.

My lab and collaborators have reconstructed swine population dynamics, including direct and
indirect contact among farms, to estimate the relative contribution of each route in disease propagation,
later using calibrated models to forecast and visualize the spatial distribution of at-risk farm locations. The
publications below document our investigations on modes of transmission and implications in disease
control strategies. We have demonstrated that a, b, ¢) the animal contact network represented ~ 70% of
transmission events, while distance spread accounted for ~ 15%. d) We also demonstrated that along with
farm density, distance to the main public road facilitated the spread of disease to proximal sites, while
elevation farms surrounded by denser vegetation were less likely to be infected, indicating their role as
dissemination barriers.

2. Develop interpretable machine learning for on-farm biosecurity and swine disease risk.

With the recent advancements in interpretable machine learning that allow for an improved
understanding of model reasoning, research has emerged into Explainable Al (XAI). Together has
led to increased development of machine learning methodologies with more explainability. In this
study, we developed and applied an interpretable machine learning methodology to assess the
impact of on-farm biosecurity practices on the predicted risk of PRRSV outbreaks. We developed
a novel interpretable machine learning framework and R  package, MriML
(https://nfj1380.github.io/mrIML/), capable of predicting and benchmarking outbreak risk based
on biosecurity practices and farm demographics. We have shown that local interpretable machine
learning can generate accurate and individualized biosecurity assessments and provide the
opportunity to better guide biosecurity implementation on a case-by-case basis and individualized
farms.
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3. Active developer of web-based application used to communicate with stakeholder and to deploy
analytical tools named RABapp https://machado-lab.github.io/rabapp/

G.

Publications (Past 4 vears)

Selected publications +160 complete list at google scholar
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