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Objectives

B Discuss the mechanisms and risk factors for
SARS-CoV-2 transmission, as well as
fundamental principles to prevent transmission.

B Describe the clinical presentation of COVID-19
and risk factors for severe illness.

B Discuss the current COVID-19 therapeutics
landscape, including agents under investigation
and those under EUA/approved by the FDA.

M Describe the current state of COVID-19 vaccine
development and deployment in the United
States.
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Coronavirus Phylogenetic Tree

Human coronaviruses
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Severe Human Coronavirus Disease:
Past as Prologue

Severe Acute Respiratory Middle East Respiratory
Syndrome (MERS)

(2012-present)

Syndrome (SARS)
(2002-2003)
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COVID-19 Globally
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Sources: NPR.org; Worldometer. Data as of 1672021
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The Washington Post

January 9, 2020

} Novel Human Virus?

Prisuitioils Casas . China Identifies New

Linked to Seafood | Strain of Coronavirus

Market in China Stir | as Source of
Concern . Pneumonia Outbreak

By Dennis Normile

Coronavirus Disease 2019 (COVID-19)

B COVID-19 is the disease caused by the novel
coronavirus SARS-CoV-2
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COVID-19 in the United States

| 20.7 million |

cases

352,464
deaths

Cases/100,000
[0 01,976
[0 2,484-4,438
. 4,793-5,591
. 5,964-7,026
I 7,513-8,019
. 8,751-12,235

Source: COC. Data a8 of 19/2021.
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Daily New COVID-19 Cases Reported in
the United States - Slopes of 3 Surges

Late Fall
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Virology

Early Summer

Early Spring

Novel Coronavirus Daily Cases
(thousands)
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SARS-CoV-2 Virology

B Beta-CoV: same subgenus as SARS CoV-1 and some bat CoVs

B RNA virus: enveloped, positive-sense, single-stranded

M Large genome:
b

=30, Transmission
B 4 structural
proteins: S, E, M, N
- S allows virus to
attach to and fuse
with cell membrane
B ACE2 receptor: cell
receptor
15 16
SARS-CoV-2 Transmission Risk of Transmission
B Mainly through exposure to respiratory droplets B Varies by type and duration of exposure,
when close (=6 ft) to an infected person ?reven_tlolnI mt(egsures used, and individual factors
e.g., viral loa
B Sometimes through droplets or particles that BT <
o p : A ransmissions most common among household
:ﬁg:::‘r::g;t(r;eoa:wd(;aﬁ;osols) over time and varlous contacts, in congregate or health care settings
when PPE not used, and in closed settings (e.g.,
B Less commonly through contact with cruise ships, nursing homes, prisons)

contaminated surfaces B Factors that may increase the risk of airborne

transmission include:
- Crowded, enclosed spaces with poor ventilation
- Singing, speaking loudly, or breathing heavily
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B Virus found in stool, blood, semen and
ocular secretions; role in transmission
unknown
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Fundamentals to Prevent Acquiring and
Transmitting SARS-CoV-2

B Universal wearing of masks/cloth face coverings
B Maintain physical distance — at least 6 feet

B Avoid crowds and congregate settings

B Outdoors better than indoors

B Frequent washing of hands

AS FauchNIAID
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COVID-19 Clinical Presentation

M Fever 83-99%
B Cough 59-82
B Fatigue 44-70
B Anorexia 40-84
M Shortness of breath 31-40
B Myalgias 11-35

Other non-specific symptoms reported

B Sore throat, nasal congestion, headache, diarrhea, nausea,
vomiting. Loss of smell/taste preceding the onset of
respiratory symptoms.

‘Source: WHO, 52020
AS FauckNIAID
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Manifestations of Severe COVID-19

- Neurological disorders
(¥ %

/ Hyperinflammation

Acute respiratorg distress
)

)

syndrome (ARD!
\

\ Multisystem inflammatory
syndrome in children (MIS-C)
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Clinical Manifestations
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Spectrum of Disease Among 44,672
Individuals with Confirmed COVID-19,
China

Severe ‘ 14%

Critical IS%

| | ‘ J
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Source: Z Wu & JM McGoogan, JAMA 323:1239, 2020.
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Case-fatality rate: 2.3%
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People at Increased Risk for Severe
COVID-19 lliness

] B Older adults |

B People of any age with
certain underlying medical
conditions
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Cumulative Rates of Laboratory-Confirmed
COVID-19-Associated Hospitalizations by Age,
United States, March 1 - December 26, 2020

People at Increased Risk for Severe
COVID-19 lliness

2000
s 7 B Older adults
g
3 1500
a .
8 1000l- B People of any age with
s 717 certain underlying medical
* 470 conditions
g 500~
e 427 196 ==
2 33 19

0"024 517 1829 30-39 40-49 50-64 6574 7584 85+
i Years of age el i e e ke i ik Source: COC, 6262020

AS FauchNIAID

N
%]

26

Underlying Medical Conditions
Associated with Increased Risk for
Severe COVID-19 lliness

B Cancer

Underlying Medical Conditions That May
Confer Increased Risk for Severe
COVID-19 lliness

B Chronic kidney disease
B Chronic obstructive

27

B Immunocompromised state
from solid organ transplant

B Obesity (BMI = 30)

pulmonary disease (COPD) M Pregnancy
B Diabetes, type 2 M Sickle cell disease
B Down syndrome B Smoking
M Heart conditions (e.g. heart
failure, coronary arte
disease, cardiomyopathies) Source: COC, 12202020
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COVID-19 and Racial/Ethnic
Disparities
MW Hooper, AM Napoles and EJ Pérez-Stable

“The most pervasive disparities are observed
among African American and Latino individuals,
and where data exist, American Indian, Alaska
Native, and Pacific Islander populations.”
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B Asthma (moderate-to-severe)
B Cerebrovascular disease

B Cystic fibrosis

B Diabetes, type 1

B Hypertension

B Immunocompromised state
from blood or bone marrow
transplant, immune
deficiencies, HIV, use of
corticosteroids or other
immune-weakening medicines
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B Neurologic conditions (e.g.
dementia)

M Liver disease

B Overweight (BMI > 25 but < 30)
B Pulmonary fibrosis

M Thalassemia

Source: COC, 11/2/2020
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Age-Adjusted COVID-19-Associated
Hospitalization Rates by Race and Ethnicity,
United States, March 1 - December 26, 2020

1 1 J

200 300 400 500
Rate per 100,000 population

600 700

Source: COC COVIO-NET. Data from 14 states.



COVID-19 Deaths per 100,000 People by
Race or Ethnicity, United States

Black or African
merican

American Indian or
Alaska Native

Hispanic or Latino

White

Native Hawalian
and Pacific Islander

Other

Asian

Two or more races

Source: COVID Tracking Project, 1/6/2021
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Post-COVID-19 Syndrome

July 31, 2020

August 12, 2020

STAT

Long After the Fire
of a COVID-19
Infection, Mental
and Neurological
Effects Can Still
Smolder
E Cooney

‘ From ‘Bram Fog’ to
Heart Damage,
sCOVID-is’s Lingering
Problems Alarm
Scientists
J Couzin-Frankel
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Selected Therapeutics for COVID-19

| B Therapeutics for early/moderate disease |
— Remdesivir — FDA approved
- Monoclonal antibodles EUA
- Other antlviral's clinical trials
- Convalescent plasma - EUA
— Hyperimmune globulin - clinical trials
| M Therapies for moderate/advanced disease
- Baricitinib+remdesivir - EUA
- Immunomodulators - clinical trials
- Dexamethasone - standard of care
[ ® Adjunct therapies |
— Anticoagulants - clinical trials
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Rates of COVID-19-Associated Deaths Among
American Indian/Alaska Native and Non-Hispanic
White Persons Aged =20 Years, United States
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A Strategic Approach to
COVID-19 Vaccine R&D

L Corey, JR Mascola, AS Fauci & FS Collins

B Unprecedented collaboration and resources will be
required to research and develop safe and effective
vaccines for COVID-19 that can be manufactured and
delivered in the scale of billions of doses to people
globally.
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SARS-CoV-2 Vaccine Development:
mRNA-1273
Jan 10: Mar 16: May 20: Jul 27: Nov 17: Interim
Virus Phase | Phase I Phase lll analysis finds
m begins. begins begins preliminary
GMP production | Nov 30:
and peeclinical EUA
evaluation initiated
By
== = 1o 198 days
311 days
@S days
Days from sequence release
39
Vaccine
Distribution
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Selected COVID-19 Vaccine Candidates

Platform Developer Phase 1/2 Phase 2/3
moderna Enrolled Enrolled
Nucleic acid =
SIONT=CH
e Enrolled Enrolled
: =) OXYORD Enrolled Ongoing
Viral vector Aslfazitca»
Joract J Enrolled Enrolled
Protein subunit NOVAVAX Enrolled Ongoing
AS FauchNIAID
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€he New HJork Eimes | Ehe New Hork Eimes

D 11,2020 D 19, 2020

F.D.A. Clears Pfizer F.D.A. Authorizes
Vaccine, and Millions Moderna Vaccine for
of Doses Will Be Emergency Use,
Shipped Right Away Adding Millions of
Doses to U.S.
Arsenal
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CDC Recommendations for Vaccine
Prioritization- Phase 1

Ph
Healthcare P

Age 16-64 with High-Risk Medical Conditions
Adults 65-74
Other Essential Workers

Source: COC.gov
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Just 50% of
' Americans Plan to
Get a COVID-19
Vaccine.
' Here’s How to Win
Over the Rest

W Cornwall

43

Do you plan to get a coronavirus
vaccine when one is available?

Overall

Under age 60
]

Age 60 and older

Black

25% 32%
Hi: nic
o o A

W Yes W Notsure

Collins, Fauci, Azar Receive Moderna
COVID-19 Vaccine at NIH, 12/22/2020
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npj | Vaccines

Universal Coronavirus Vaccines:
The Time to Start Is Now

LT Giurgea, A Han and MJ Memoli
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USA TODAY

Kamala Harris
Receives COVID-19
Vaccine

v

iz NBC NEWS

December 21, 2020

Biden Receives
COVID-19 Vaccine
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Preventing the Spread of
SARS-CoV-2 With Masks and
Other “Low-tech” Interventions
AM Lerner, GK Folkers and AS Fauci

“While results of phase 3 trials for multiple candidate
vaccines are on the near horizon, “low-tech” tools to
prevent the spread of SARS-CoV-2 are essential, and it
must be emphasized that these interventions will still be
needed after a vaccine is initially available.”
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