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A pandemic g, sew)

An epidemic occurring worldwide, or over a very wide area, crossing
International boundaries and usually affecting a large number of people.

Objectives

Since 6™ century AD, we have been either, in pandemic
or in-between pandemic.

To introduce the overall US situation, focused on ICU
care, diagnostic pitfalls, available treatments, and future
direction.
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Current statistics of COVID-19 in the US
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Considerations of COVID-19 treatment in the ICU
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Current Pharmacological Options for COVID-19

Hydroxychloroquine ACE2-inhibition Human (phase Ill) Not effective ®

Steroid Anti-inflammatory Human (anecdotal) Not sure, maybe early ©®
Lopinavir/ritonavir Protease inhibitor Human (trial) Not effective ®

Avigan RNA polymerase inhibitor Human (phase Il-111) Not sure ©®

Actemra Anti-inflammatory Human Only in Emergency cases
Colchicine Tubulin inhibitor Human (phase lIll) Not sure @

Remdesivir Adenosine analog Human, Primate May work for less sick ©

Convalescent plasma Antibody obtained from Human (trial) Promising ©
recovering patients

No single effective agent for COVID-19 is available.
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Currently Ongoing Vaccine Development

Technology Pre-clinical Clinical

DNA Takis, Evvivax Inovio (phase 1)

China CDC, Imperial
RNA college (UK)
Arcturus (Duke)

US Army Med
Protein subunit research, Clover Novavax (phase 1) Medium-Fast
(GSK), Sanofi

Moderna/NIAID,
Pfizer (phase 1&2)

Sinovac (phase 1)

. Medium
Wuhan Institute

Inactivated

Oxford&Astrazeneca,
Shenzhen (phase 1&2), Medium
Cansino (1&2)

Nonreplicating GeoVax, Janssen
vector pharma, Greffex

Live attenuated Codagenix (India) - Slow

Lurie N et al, NEJM 2020; updated May
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Why does the US seem to fare worse? - Potential variants

Larger clades were named based on marker variants:

BI"JCH'H'\ America (+470) Europe (+1666) Asia (+79)
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South America (+2) Africa (+7) Oceania (+3)

«

GR

Black ... from previous updates

Different variants of SARS-nCoV-2 exist, and they might have different virulence.
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https://www.gisaid.org/

Why does the US seem to fare worse? - timing and quantity of testing

Time-dependent difference in the Relationship between the test
diagnosis of SARS-nCoV-2 positivity by nations

'_\ TOTAL TESTS PER CAPITA
er 100K

M united States M South Korea

B Cumulative test positivity rate for Covid-19

Source: Our World in Data, as of May 16, 2020

Mexico
Sweden

US vs Korea e ——

United States

1/20 21 4/15 4/30 Australia l

SNEWS

Proactive diagnosis efforts by early and massive number of testing
could yield different results.



Why does the US seem to fare worse? Lack of social distancing/contact tracing

Option1 Option 2
Without Random testing Contact tracing
Protective Healthcare system capacity

@
Measures -

Time since first case

Isolation (social distancing) ONLY cannot solve the issue, with Low number of mask users (cultural reasons) as well as
resurgence of outbreak is anticipated. limited contact tracing efforts made the investigation and
Social distancing + testing + contact tracing are all needed. following contingency strategy less effective.

(Matrajt L, Emerg Infect Dis. 2020 August (ahead of print))

Early social distancing, strict mask (personal hygiene), and efficient contact tracing were needed.



Re-opening Strategy

Continue to stay-at-home : IL, NJ (2)

Partial re-opened: (11) including CA and NY
State-wide re-opened: (37)

All States will be re-open around early to mid June

Prerequisites for lock-down release (WHO)
1. Control the spread of the infection
2. Capacity of healthcare system to diagnose/trace/isolate/treat
3. Quarantine plans for high-risk environment
4. Preventive measures for school and workplaces
5. Ability to control incoming new cases from outside community
6. Educated community for the ‘new normal’

Standard measures is needed to lift the lock-down

We need one response — not 50 — to

fight Covid-19

By HOWARD K. KOH / MAY 22, 2020
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Re-opening Strategy- 3 phases
Phase 1

Personal Level: High-risk group — stay at home, minimize contacts, gathering < 10, minimize travel for
non-business, non-emergent purpose // School — stay closed, Senior care — stay closed for visitors, can
perform elective surgeries // Churches, theaters, sporting events, gyms — can reopen under strict social
distancing and personal hygiene, Bar — stay closed.

Phase 2

Personal Level: High-risk group — stay at home, minimize contacts, gathering < 50, can travel for non-
business, non-emergent purpose // School — can reopen, Senior care — stay closed for visitors, can
perform elective surgeries // Churches, theaters, sporting events, gyms — can reopen under strict social
distancing and personal hygiene, Bar — stay closed.

Phase 3

Personal Level: High-risk group can move with minimize contacts // School — can reopen, Senior care —
minimize contact, can perform elective surgeries // Churches, theaters, sporting events, gyms, bars — can
reopen under strict social distancing and personal hygiene.
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Scientific and technical advancement

Disease Spread Modeling
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Bands: 95% Prediction Intervals

Mar-15 Apr-01 Apr-15 May-01 May-15 Jun-01  Jun-15

Goals: 1) Identify timing for next wave.
2) Establish preventive measures for areas with potential next wave.



Scientific and technical advancement

Vaccine Development

The fastest a vaccine has ever been made is 5 years

Manufacturing Large-scale
scale-up manufacturing

Phase 1 trial Phase 2 trial Phase 3 trial
Safety & dose Small group Large group Licensing
selection efficacy efficacy

Goal for a COVID-19 vaccine is under 18 months

I — . .
Governments will need to expedite

Emergency their usual drug approval processes
F licensing in order to deliver the vaccine to over

7 billion people quickly.

Safety & dose | Safety &
selection trial | efficacy trial

Small-scale production
of clinical trial material &
manufacturing scale-up

Large-scale
manufacturing

NEJM 2020, Gates Note.

Federal Government Investment Strategy + Industrial Efforts +



Scientific and technical advancement

Prognostication by Machine Learning A Novel Clinical Trial Structure (REMAP-COVID)
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Outcome: i Randomized to a Regimen: One
Organ-Free Intervention in each Domain
Support Days i izati
(21 days)

Primary

-240 -210 -180 -150 -120 -90 -60 -30 O
Time before CRI onset [minutes]
Chen L, Annals of ATS, 2018

Individual / disease level

orognostication Rapid, simultaneous clinical trial with using Bayesian Inference


https://www.remapcap.org/

Scientific and technical advancement

Telemedicine (non-contact patient care)

ovio B BEoND Towenmon 4 policies to facilitate telemedicine

Implications for Telehealth in a Postpandemic Future

Regulatory and Privacy Issues 1. Creating a systematic platform to incorporate

other medical knowledge base (literature support,
reference matching, etc) and integrate pre-existing
EHR.

2. Flexible governmental regulations (CARES act —
3/27): Software equipment, devices, patients

S200M has been distributed for physicians

(healthcare facility) to purchase modules ST s TErae
and contracts for the remote care, including 3. Reimbursement system
to set up actual patient encounter device. 4. Addition of evolving technology into telemedicine

to assist care (Tele-stethoscope, ultrasounds, 5G

Can be used for non-COVID-19 patient care. technology)



A new hormal
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Thank you

Now this Is not the end. It is not even the beginning of the end.

But It Is, perhaps, the end of the beginning.
<Winston S. Churchill, 1942>

Questions? RN
Joo Heung Yoon E

oonjh@upmc.edu
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