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Dr. Nathan (Nate) Nieto and the One Health Concept

An eclectic intellect and outstanding research on the
pathogen-host-environmental nexus in disease dynamics



Biosecurity

multi-dimensional challenges of
escalating complexity and
urgency

more than detection and control
of infectious diseases

diverse constellation of threats to
biological systems with the
potential to generate profound
societal and geopolitical
Instabilities and conflict

— local, national, international

risk assessment and mitigation
require understanding myriad
connectivities and
Inter-dependencies between
diverse complex adaptive systems









The Anthropocene: Understanding the Complex
Inter-Dependencies Shaping the Earth-Human System

® trajectory of human activities over last 10,000 years
® transformational technologies
— farming, forestry, mining
— Industrialization, urbanization and financial systems
— global transportation and trade
— communication systems
— computing and digital connectivities
— healthcare and population growth
— weapons systems
® impact on global ecosystems
— terrestrial and oceanic biosphere, biomass
composition, atmosphere and biogeochemical
cycles
® complex macro-system of complex subsystems many
of which are ill-defined or unknown
























The Communicable Disease Landscape
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The Need for Continued Vigilance Against Known Pathogens

Global Emergence of Monkey Pox Virus (2022)

Poliovirus New York 2022 Poliovirus Afghanistan









Dynamics of Cross-Species Zoonotic Pathogen Risk Spillover
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W. Karesh et. al. (2012) Lancet 380, 1942







he Primacy of Diagnhostics in Biosurveillance and Preparedness Mobilization

Profile: Detect: Act:
signatures of infectious agents rapid automated PON/POC diagnostics real-time situation awareness, decisions
-

dual-use research and
engineered biothreats


http://www.newsweek.com/artificial-intelligence-us-healthcare-africa-693849




‘One Health’ Global Biosurveillance:
The Front Line in Preparedness

ange and physical

anvironmental factors

* health system capacity
to detect/respond

Adapted from: R. A. Medina (2018) Nature Rev. Microbiol. 16, 61












Five VVirns Families as Prioritized Pathogens for
Biosurveillance and Pathogen-Agnostic Diagnostics and Therapeutics

® Coronaviridae
® Flaviviridae
— dengue, Zika, West Nile, Japanese encephalitis
® Orthomyxoviridae
— Influenza and genetic reassortment combinations
® Paramyxoviridae
— measles, mumps
— henipaviruses
® Hendra, Nipah, Langya
® Togaviridae (alphaviruses)
— Chikungunya, Ross River fever, Eastern-, Western-,
and Venezuelan equine encephalitides
® Arenaviridae — VHFs
— Rift Valley fever, Crimean-Congo hemorrhagic fever,
Hantaviruses, Lassa
® Filoviridae
— Ebola, Marburg, Mengla



RNA Viruses as Major EID Threats

® 45-50% of EIDs
® error-prone replication cycles

® faster evolutionary rates and emergence of
variants

— higher risk of ‘species-jump’
— Immune evasion
— altered tissue tropism

® genetic reassortment between avian,
mammalian and human viruses
























Recognition of the Importance nf Rats as
Potential Zoonotic Reservoirs and Intel Species Virus Transfer

® are bats unique in their higher viral richness,
higher proportion of zoonotic viruses and immune
adaptations versus other mammals?

® rapid range expansion in bat species around the
world including circulation on continental scale
(panmixia)

® even non-migratory bats regularly travel hundreds
of kilometers in a lifetime I 50 years for dispersal
of small mammals












Wildlife (Bushmeat) Consumption

® |ong-established source of food in rural LIC
communities

— dependency exacerbated by socio-economic
deterioration, political instabilities and conflict

® deeply routed cultural practices

® risk education and communication and more
effective than prohibitions (China, Vietham)
behavior change interventions

® prohibitions
— push harvesting and consumption practices
underground

— government intervention/penalties heighten
food insecurity in rural and indigenous
communities



Fast Track Action Committee Report:

Recommendations on the Select Agent
Regulations Based on Broad
Stakeholder Engagement

National Quality
Partners Playbook™:

| 2 : TEW

October 2015

N I Science and Technology Council
Committee on Homeland and National Security
Subcommittee on Biological Defense Research and
Development
Fast Track Action Committee on the Select Agents
Regulations



https://store.qualityforum.org/products/national-quality-partners-playbook%E2%84%A2-antibiotic-stewardship-in-post-acute-and-long-term-care-1







Antimicrobial Resistance is Linked to More Deaths than
HIV and Malaria

Deaths in 2019, millions

Ischemic heart disease
Stroke
Dementias

Antimicrobial resistance

HIV/Aids \\ Attributed to Associated with
L% P - - . . - - H
~— antimicrobial ~— antimicrobial

resistance resistance

Malaria

Source: Global Burden of Disease Collaborative Network
https://www.ft.com/content/accf1951-48db-40f8-910f-16f66ff5531d



https://www.ft.com/content/accf1951-48db-40f8-910f-16f66ff5531d




The Crisis Within the AMR Crisis*

e survey of 50,000 clinical laboratories across 14 African countries
e only 1.3% perform AMR profiling

KEY FINDINGS

AT LEAST

UP TO iz

E. Kalanxhi et. al. posted 26 Sept. 2022









Emerging Fungal Infections

® historical paucity of mycotic disease of mammals

— poor survival and replication at mammalian
temperatures

® C. auris as first example of fungal species with
pathogenic potential to overcome mammalian
endothermy barrier

— proposed emergence due to climate warming

® natural habitat in soil ecosystems with some
salinity: tidal salt marshes

® nearly simultaneous emergence of different clades
In different continents (2011-12)

— first US case 2016 and subsequent spread to
over 30 countries



One Health Implications of Widespread Use
of Broad-Spectrum Agricultural Fungicides*

® azole fungicide use in USA increased by > 400% to
C.3,000 metric tons per year (2006 to 2016)

® PRC and Europe X 10 use (300,000 metric tons/year)

® degradation T% of 47-120 days and widespread
environmental persistence

® increased detection of azole-resistant A.fumigatus
Isolates in clinical and environmental samples

— frequency elevated in high-temperature
environments (composts, greenhouses, tropics)

® thermal adaptation to warmer climate invoked to
explain rapid worldwide emergence of multidrug
resistance Candida auris following discovery in 2009

*M.C. Fisher et al. (2022) Nat. Rev. Microbiol. 20, 557









Climate Shifts and New Pathoge -Host Interactions

® warming, precipitation changes and expanded
vector ranges

— mosquitoes, ticks, fleas, birds, mammals

® warming at higher latitudes and increased
pathogen and vector survival

— zika, dengue
® |land cover changes and habitat destruction
— human encroachment

— wildlife migrations over larger areas for food
foraging and zoonotic spillover risks

® floods and storms
— wastewater overflow and food-borne illness
— human displacement and refugee migrations



Over Half of Known Hiiman Pathonenic Diseases
Can Be Aggravated By Climate Change

C. Mora et. Al. (2022) Nature Clim. Chan. 12, 869



Climate Change and Growing Challenges of Global Food Security

2020

GLOBAL REPORT
ON FOOD CRISES

JOINT ANALYSIS FOR BETTER DECISIONS

JULY 2821







Water Security
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https://www.nature.com/nature/volumes/611/issues/7934









The US Public Health System: A Data Backwater

® massive gaps in timely data capture, analysis and
sharing during COVID -19 pandemic

® widespread dependence on paper
documentation/FAX transmission

® over one-third of local health departments cannot
access electronic data from local emergency
departments

® fragmented and tardy capture and limited inter-
operability of data feeds at Federal level

® a classic case study in the consequences of
underinvestment in infrastructure and workforce for
robust PRR





















CEPI: The 100 Days Mission

design and delivery of novel vaccine(s) within 100 days of
a new viral threat emerging

construct library of prototype vaccines of viral families
viewed as posing greatest risk

- focus on human infections but large-scale epizootics
also pose significant socio-economic threats

technology gaps
- computational prediction of optimum T-and B-cell
epitopes
- polyvalent antigen delivery systems (antigens and/or
MRNA coding sequences)

regulatory issues

- mass deployment (EUA) without traditional clinical
trial protocols

- large-scale distribution logistics and global equity





























https://www.ecohealthalliance.org/partners
https://dissolve.com/stock-photo/Building-Flags-United-Nations-Office-Geneva-UNOG-rights-managed-image/102-D246-53-107

Comfort and Complacency:
The Enemies of Vigilance and Preparedness
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Risk Assessment and Communication to Build Robust
Preparedness, Response and Recovery Capabilities
Are Shaped by Socio-Economic, Socio-Political Factors
and Human Behavior

® cultural- and context dependent
® community social relations and human behavior

® societal beliefs, perceptions and (dis)trust of public
health/government action

® the infodemic: proliferation of disinformation






Gray Zone Tweets and Biosecurity:
Russian Trolls and Twitter Bots

purposeful social media disinformation campaigns
weannnized disinformation in health communications
- anti-vaccination campaigns
- anti-GMO movements
- exploit health disparities and racial tensions
compromise health care computer systems and or other
critical computing capabilities in bioincidents
Russian FSB Novochok chemical attack on Sergei and
Yulia Skripal in UK (3/4/2018)
- Salisbury UK hospital computers hacked
- thwarted hack nf Oraanization faor Prohihition of
Chemical Weapons (The Hague) conducting forensic
analysis of incident samples















® renewed focus and funding to strengthen
global public health is necessary but not
sufficient

® without adoption of one health as a core
principle in global biosecurity laudable
aspirations for human and planetary health will
be undermined by continued cycles of
emergent zoonotic EIDs, food insecurity and
depletion of non-renewable natural resources












Building a Global One Health Workforce:
Silos Subvert Solutions

® current single discipline, vertically oriented,
siloed institutional systems, expertise and
funding policies are ill-suited to facile
Implementation of one health as a holistic
systems-based approach to global risk

- multidisciplinary, multi-institution, multi-
sector
® sustained long-term investments

- performance metrics, accountability,
transparency






Silo Busting to Address Global Risks

® embed one health concept and expertise in
Institutional systems with the requisite global
reach and scale to drive multisectoral solutions
to global risk

- national security planning (military, IC,
foreign policy)

- financial services

- trade and transport

- large scale macro-engineering projects

® inclusion in ESG metrics (environmental, social
and governance) for corporate investment





https://onehealthworkforceacademies.org/about-one-health/







“Plus ca change, plus c’est la méme chose”

“Politics is the art of the nnssihle
the calculated science of survival”

Prince Otto von Bismarck

“Survival owes little to the art of politics,
but everything to the calculated application
of science”.

Professor Rudolph Virchow
(in reply)



“Plus ca change, plus c’est la méme chose”

“Politics is the art of the possible,
the calculated science of survival”

Prince Otto von Bismarck

Slides available @ https://casi.asu.edu/presentations/

“Survival owes little to the art of politics,
but everything to the calculated application
of science”.

Professor Rudolph Virchow
(in reply)



