




Climate Change, Ecosystem Disruption 
and Implications for Human Health 



Anthropogenic Effects on Ecosystem Stability
and Altered Patterns of Infectious Diseases

famine contaminated water no water and desertification

depletion of natural resources climate change and 
new vector ranges new vulnerabilities









old foes resurgent:
Rx – resistance

omnipresent
pandemic threats

new foes:
emerging infectious diseases

The Relentless Changing Dynamics 
of Infectious Diseases

global connectivities bioterrorism and bioweapons expansion of dual-use 
technological risk 
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“Armies of the future will need weapons based on new physical 
principles, including genetic and psychophysical science.”

President Vladimir Putin
essay, Rossiyskaya Gazeta, 2012



Modern War Magazine, 39 Jan-Feb 2019 P 14
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Drone Swarms with Ordinance or CBW Payloads and 
Facial Recognition Homing 



Use of Drones in Remote and Low Resource Regions for 
Delivery of Specimens, Blood, Drugs and Vaccines 





https://commons.wikimedia.org/wiki/File:Biohazard_symbol_(yellow).svg


U.S. National Security Policy 



https://www.lalpathlabs.com/blog/what-is-malaria-fever/
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High Population Density With 
Inadequate Biosurveillance

Expanded Eco-niches and
New Zoonotic Exposures/Risks

Major Gaps in Health Infrastructure 
and Disease Reporting

Urbanization and Mega-Cities in Developing 
Countries and the Increased Threat 

of Exotic Zoonotic Diseases





https://www.amazon.com/Great-Influenza-Deadliest-Pandemic-History/dp/0143036491
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https://www.amazon.com/American-Pandemic-Worlds-Influenza-Epidemic/dp/0190238550
https://www.amazon.com/Pandemic-Tracking-Contagions-Cholera-Beyond/dp/125011800X




Intensive Agriculture and Juxtaposition of Poultry and Pigs 
as a Potential Zoonotic Pathway for Pandemic Influenza 





The Core Domains of Preparedness
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POC-PON Testing for Infectious Diseases 

• rapid (< 1hr), actionable information
• point-of-care (POC)

- use in healthcare settings
• point-of-need (PON):

- portable, field deployable units
- in-home; austere, rugged and  remote 

environments; low resource settings
- high automation and use with minimum 

technical expertise
• move to multiplex, profiling capabilities
• integration with mobile technology and 

telemedicine for real-time biosurveillance and 
incident situational awareness





https://www.123rf.com/photo_42771676_petri-dish-with-bacteria-colonies.html


https://www.huffingtonpost.ca/entry/bacteria-handprint-photo_n_7538912






Mobile Devices, Disease Tracking, 
Contact-Tracing and Education



Remote Monitoring of Health Status: 
Faster Detection of Prodromal Infection Saves Lives 





https://www.nap.edu/read/11207/chapter/9
http://bparati.com/Emergency-Management-Programs-and-Preparedness-Resources


http://bparati.com/Emergency-Management-Programs-and-Preparedness-Resources
http://www.gfprinfo.com/
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Biocontainment Protocols and HCP Training 



https://www.theepochtimes.com/mkt_tx/fast-spreading-bird-flu-causes-panic-in-china_500416.html
http://www.stackyard.com/news/2011/04/veterinary/02_nfus_disease.html
https://www.latimes.com/nation/la-na-ebola-texas-20141013-story.html




Use of GIS for Management 
of Population Movement, Healthcare Facilities and

Supply Chains for Optimum Bioincident Control







http://www.flyingwithoutfear.com/uploaded_images/8635-711946.jpg








Stockpiling Ventilators for Influenza Pandemics:
Estimated Deaths and Hospitalization

• estimated 675,000 US 
deaths, 50 million globally

• 865,000 ILI hospitalizations

• projected 9.9 million 
hospitalizations

1918

moderate pandemic: 1957, 1968 

severe pandemic similar to 1918 











A Glimpse of the On-Ground Challenge of Managing Epidemic 
Disease In Locations With Inadequate Infrastructure and 

Frightened Populations

Still a Small Scale and Relatively Easily Contained Epidemic 
Versus the Challenge of a Global Pandemic Incident(s)

Ebola: West Africa 2014-15







Ebola West Africa: 2014-15
The Logistics (and Risks) of Waste Disposal

Burial Practices 



Ebola (DRC: 2018-19)

¸ epicenter in Butembo
¸ concern over shift to more 

dangerous N. Kivu province
¸ assaults on HCW by armed 

militia
¸ large number of unregistered 

clinics that offer traditional 
medicine

- no infection control and 
high exposure rate

¸ greater challenge in contact 
tracing versus Ebola in W. 
Africa



Containing Epidemics Without 
Effective Drugs or Vaccines





The Cocoon of Protection: How Quickly We 
Forget Past Epidemics and Their Toll

Reduced Investment in Public Health and Biosecurity:
Myopic and Flawed Policy

Out of Sight: Out of Mind!



Comfort and Complacency:
The Enemies of Vigilance and Preparedness





NO ESKAPE!: Resistant Bugs and Few New Drugs

¸ increasing resistance in G+ and 
G- pathogens in hospital and 
community settings

¸ the ESKAPE pathogens
Enterococcus faecium
Staphylococcus aureus
Klebsiella pneumoniae
Acinetobacter baumanii
Pseudomonas aeruginosa
Enterobacter species



New Incentives to Accelerate Investment 
in Drugs and Vaccines for Public Health 

https://gearpatrol.com/2014/02/18/history-of-the-harrison-h4-marine-timekeeper/


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






























Hybrid Warfare: 
The Putin-Gerasimov Military Doctrine 





Gray Zone Threats 

• between peace (zero) and major military conflicts 
(five)

• are we already facing level one/two – level 
escalation ?



https://blogs.plos.org/synbio/2015/12/24/synthetic-biologys-defence-dollars-signals-and-perceptions/




¸ screening orders to synthesize potentially dangerous sequences
- focus on select agents

¸ likely increasing irrelevance as a biosafety/surveillance tool
- lower cost of synthesis machines
- digital genome computer codes bypass screening and surveillance 

tools
- new gene editing tools makes any gene a target

Screening of  
Gene Sequences of Concern

ThreatSEQ™r





“Fits and starts: 
Reactionary Biodefense”

October 2018







The Changing Biosecurity Landscape

• need for higher priority of biosecurity in national 
security strategy and international engagement

• development of more sophisticated threat 
assessment capabilities

• strengthen surveillance, analysis deterrence 
capabilities in national security, IC, law enforcement

• greater investment in robust and agile threat 
mitigation capabilities

- obligate private sector engagement 
- logistics and operational integration (and training) 
for complex bioincident management 

• more  relevant oversight mechanisms and 
international harmonization

COMPLACENCY!!
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