








The 2020 COVID-19 Pandemic:
The “8-D’s” of Disaster

Danger Dispersal Deficient Disease
(ignored) (global) (CDC) (heterogeneity)

Disruption Dissent Disinformation Denial
(socioeconomic) (protests) (distrust) (disarray)
























The US Diagnostic Testing Infrastructure for SARS-CoV-2:
A ‘F’ Report Card?

« failure of initial CDC RT-PCR test (Feb 2020) and six
weeks lost for critical early control

« well documented capacity limitations of state public
health laboratories to conduct large scale testing

« slow action by CDC (March 2020) to engage private
sector testing capacity and scalability

« fragility of supply chains for testing
reagents/supplies/PPE

- states pitted against each other in bidding wars












PCR Detection of Viral Nucleic Acid

« qualitative PCR
- binary: ‘positive/negative’ result

« quantitative PCR

- measurement of # viral genomes ml/sample
(viral load)

- viral load as surrogate for likely infectiousness

- low LoD and detection of positive cases at
early stage of infection when viral load is
typically low

« threshold cycle (Ct) cut-points for rRT-PCR






The RT-PCR Bottleneck in Individual
Testing and Infection Tracking

predominant reliance on large CLIA-certified reference
laboratories with high volume throughput

- capacity outstripped by demand leading to slow
turnaround time (TAT)

> 48 hr. reporting erodes willingness of asymptomatic
Individuals to self-isolate

higher cost versus other test modalities as handicap to
sustained widespread use

catalyst to develop faster antigen detection tests and
CLIA-waived POC/in-home antigen tests


















Contact Tracing: A Core Component in Historical
Public Health Protocols for Epidemic Control

« test-trace-isolate
« rapid identification of emergent infection clusters

(hots spots, sparks) to prevent unchecked spread
(fire)

« Dbackward tracing for previous 14 days: a
formidable logistical hurdle in fast spreading
bioincident

e resources: trackers, real time facile information
transfer

« privacy concerns and societal trust/acceptance






Contact Tracing:
A Foundational Historical Component in Epidemic Control
COVID-19 Success Stories

*

South Korea Vietnam Japan

Taiwan Singapore New Zealand

China



US Contact Tracing in the COVID-19 Pandemic

lack of preparedness, slow mobilization and loss of control
from the outset

high fraction of asymptomatic cases never tested so trace
chain never launched

high proportion of contacted individuals can’t (won’t) provide
details of close contacts

difficulty of tracing contacts > 48 hr before, particularly for
users of public transportation or visits to large population
venues

no metrics on compliance of contacted individuals to isolate

financial hardship for lower income households asked to
Isolate









Individual Rights Versus Public Good





















Vaccination (Digital) Passports

extend to unvaccinated individuals with
validated evidence of natural infection?

antibody titers highly variable in both natural
and vaccine-induced immune responses

- protection threshold definition?
- test standards for antibody measurements?

duration of protective immunity and frequency
of passport renewal?

vaccines may reduce transmission but risk that
some vaccinees may still be contagious?






SARS-CoV-2 Infections:

Disease Spectrum, Prevalence and Extended Timelines

acute
infections
of
graded

severity
* post-acute

inflammatory

_ illness
e asymptomatic vs ~MIS-C
symptomatic _MIS-A

* lack of biomarkers
to predict disease
severity

—-immunological
- genetic
- SDoH

late
chronic
sequelae
In survivors
(long-COVID)

e prevalence?

» pathophysiological
mechanisms?

* prognosis?

e duration?

e treatment?












Global Tracking
of Mutational
Changes in
SARS-COV-2 Samples






Global Biosurveillance of Mutations in SARS-CoV-2 Spike Protein
Implications for Increased Transmission
and/or Reduced Vaccine Efficacy






Global SARS-CoV-2 Phylogenetic Trees and Rapid
Evolution in an Immunocompromised Patient *



Comprehensive Biosurveillance of Potential New Zoonotic
SARS-CoV-2 Reservoirs and Novel Mutational Drift

o cull of 17 million mink
(Denmark) due to
emergence of new
SARS-CoV-2 variant
(“cluster 57)

- suspected human to
mink transmission
(spill-back)

e six countries (5EU, USA)
reported mink infections
to WHO





https://www.nature.com/nature

Diagnostic Tests:
Forensic Analysis and Attribution of Infectious Episodes
of Suspicious Origin

 biowarfare (nations states)

« bioterrorism (substate actors but may have national
SpPoONsSors)

« bioerror (containment breaches)









A Critique of the US Response to COVID-19

politics plus science = politics = consistent inconsistency

lack of coherent national policies and assignment to
Individual states

- erratic and policies and variable implementation of
testing and ‘lock downs’

- states forced to compete for purchase of critical PPE
and diagnostic resources

ambivalent Federal and State actions on value of face
masks and social divisions

conflict and confusion in USG messaging plus
proliferation of disinformation on social media

faillure of top USG officials to model best practices















Recent Emerging Infection Diseases

Cell 182, D. Morens, A. Fauci (2020), 1082 https://www.cell.com/cell/pdf/S0092-8674(20)31012-6.pdf






Urbanization and Mega-Cities in Developing Countries
and the Increased Threat of Exotic Zoonotic Diseases








http://www.newsweek.com/artificial-intelligence-us-healthcare-africa-693849
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‘Black Swans’

« highly improbable and/or unimaginable events

 no apparent ‘prodromal’ warning sings

« Intellectually lazy and disingenuous excuse
that nothing can be done to prepare

« warning signals always there but widely
Ignored and/or denied

- 2008 financial crash: derivatives; sub-
primes

- escalating cyber attacks by Russia and
PRC

- Intensity of PRC industrial espionage and
IP theft



‘Black Swans”:
The Delusion of the Inability to Plan for Known Risks

« encourages willful ignorance
« obfuscates accountability

« short-termism as major barrier to longer — term risk
assessment and preparedness

- governments, corporations, society



Gray Rhinos

slow moving but with the potential for profound
disruption

documented risk but typically dismissed incorrectly
as low probability threats

prior warning signs (acute or cumulative)

resulting disruption reveals the stark consequences
In public policy, preparedness and crisis
management competences






The Curse of Contemporary Governance:
‘Quick Fixes’ and the Retreat from Complexity
® false comfort and complacency

— society increasingly “cocooned” from complexity and
risk

® pervasive and dangerous scientific illiteracy among
legislative and policy makers about biosecurity

® “quick fixes” unidimensional, short term policies that

— do not address long term, multidimensional
complexity

® public policy defined increasingly by length of legislative
terms

® influence of media in shaping public policy priorities
and potential compromise of operational preparedness
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