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Coronavirus Phylogenetic Tree

Human coronaviruses

Annual Meeting 2020 | Confronting Urgent Threats to Human

BRIEF REPORT

The Implications of Silent
Transmission for the Control of
COVID-19 Outbreaks

SM Moghadas, AP Galvani et al.

B Modeling study estimates that individuals without
symptoms account for >50% of transmission

Severe Human Coronavirus Disease:
Past as Prologue

Severe Acute Respiratory Middle East Respiratory
Syndrome (MERS)
(2012-present)

Syndrome (SARS)
(2002-2003)

US Nat’l. Academy of Medicine 50th Annual mtng. 10.19.2020: COVID (Fauci etal.) . ....ouw: e

Risk of Transmission

M Varies by type and duration of exposure,
prevention measures used, and individual factors
(e.g., viral load)

B Transmissions most common among household
contacts, in congregate or health care settings

when PPE not used, and in closed settings (e.g.,
cruise ships, nursing homes, prisons)

M Factors that may increase the risk of airborne
transmission include:
- Crowded, enclosed spaces with poor ventilation
- Singing, speaking loudly, or breathing heavily

SARS-CoV-2—CQOVID-19: déja vu SARS

JAMA March5,2019 Volume 321, Number 9

An epidemic occurs when a disease
affects a greater number people than is
usual for the locality or one that
spreads to some areas not usually
associated with the disease.

A pandemic is an epidemic of world-
wide (border-crossing) proportions.

nandemic?

The Spread of a Health Condition

Outbreak
A condition that occurs
above endemic levels

A health condition that occurs at
~ asteady rate among a population

g

An outbreak that has spread

to\ a larger geographic area

A health condition that has spread globally
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Coronavirus Disease 2019

CDC is responding to the novel coronavirus outbreak.

Learn More About COVID-19

R, Ball MD MPH _FACP

Centers for Disease Control and Prevention

Center for Preparedness and Response

Clinical Management of Critically Ill Adults with
COVID-19 CDC webinar April 2, 2020

Median incubation period is 4-5 days (range: 2-14 days)

1.0 7—:——

s “Symptoms (infection) may appear 2-14 days
0.6 (median ~5 days) after exposure to the virus”

Seafood Wholesale Market, as compared with 8.6% of the subsequent cases

Proportion of Symptomatic Cases

04 I The mean incubation period was 5.2 days (95% confidence interval [CI], 4.1 to 7.0), with the
95th percentile of the distribution at 12.5 days.
02 - In its early stages, the epidemic doubled in size every 7.4 days. With a mean serial interval of 7.5
days (95% ClI, 5.3 to 19), the basic reproductive number was estimated to be 2.2 (95% CI, 1.4 to
3.9)
0.0
I I I I I
0 5 10 15 20
i _/(_ ﬁ Days Since Infection R. Balf MD MPH FACP
¥ Links: Lauer Ann Intern Med 2020, Xu BMJ 2020, Guan NEJM 2020
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* Primary Sy

ptoms of COVID-19

Anthony Fauci, MD:
9.11.2020 re COVID-19
transmission : “It is now
clear that about 40%-45%
of infections are
asymptomatic.”

BUT:

“59% of all transmission
came from asymptomatic
transmission, comprising
35% from presymptomatic
individuals, and 24% from
individuals who never
develop symptoms”

-SARS-CoV-2 Transmission From
People Without COVID-19 Sx.
- Johannson+ JAMA 01.07.2021

Congestion/ runny nose,  ——
new loss of taste or smell

Fatigue, muscle
or body aches,
fever or chills

Li. ) Med Virol. 2020;92:577. _https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html

SARS-CoV-2 binds to many host
cells via the ACE2 receptor
(found in most organs). The S1
spike protein crosses the BBB.
(Nature Neuroscience 12.2020)

Headache

Cough, sore throat

Shortness of breath
or difficulty breathing

Nausea or
vomiting, diarrhea

Slide credit: clinicaloptions.com
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Pathogenesis of Neurological Symptoms
Post-COVID Syndrome, aka “Long-

SARS-CoV-2 Infection COVID”, or “Long-Haulers”:

~ persistent or recurrent memory loss,
/ heéadache, fatigue, other Sx, even
with VID disease (in ~1/3)

Systemic Disease

Direct invasion Immune Mediated

» Multi-organ failure « Viral encephalitides/ + GBS like llinesses

HIE _ Meningitis/endothelialitis .
Metabolic * Pro-inflammatory state

encephalopathies + Anosmia/ Aguesia causing thrombophilia
» Coagulopathies

Stroke

Paradoxical embolism

- Myopathies * Micro-angiopathic changes
» Destabilization of Vascular

» Cardiomyopathy =
aques

* Inflammation
Encephalopathies

Koralnik IJ, Tyler KL. COVID-19; Ann Neurol. 2020 Ju
Connors JM, Levy JH. J Thromb Haemost. 2020 Jul
Margo C et al; Transl Res. 2020 Jun 2020

MARCUS STROKE & op Grady - ACMT webinar 1.13.2021

NEUROSCIENCE CENTER

Y& Some COVID Clinical Sx, Signs: www.cdc.gov et al 2020 d

* 1°: fever, cough, dyspnea, fatigue, anorexia, sore throat, headache, odd rashes...
* Loss of smell (anosmia), taste (ageusia) [direct infection: NP cells, cranial nerves]

* CNS & peripheral neurologic events, including encephalopathies, meningitis,
peripheral neuropathies, psychiatric anomalies (ie, psychosis), “brain fog”, others

* COMPLICATIONS: severe pneumonia/ “ground-glass” ARDS (~ 1/3 need
ventilators, ~ 1/3 never wean off, die); scattered thrombotic/ thromboembolic
events in multiple body sites. Examples: cardiac [ie, MIs]; CNS [ie, strokes, incl.
large vessel, even in young patients]; pulmonary [eg, pulm. embolism]; renal
[ARN, etc]; limbs [eg, “COVID-toes”]; “MG; diffuse “microthrombi” @ autopsy.

* Others (rare): multiple Sx: Multisystem Inflammatory Syndrome in Children (MIS-
C, MIS-Adults) ~Kawasaki disease (ongoing cytokine storm)—odd focal/ diffuse
rashes; myo-pericarditis; peritonitis (abdominal pain+); shock; cardiac arrest.

R. Ball, MD MPH_FACP
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www.CDC.gov  Some COVID Respiratory Clinical Sx, Signs 2020
Clinical Presentation CXR&CT 5 TR

The signs and symptoms of COVID-19 present at illness scans: Often as
onset vary, but over the course of the disease, most

persons with COVID-19 will experience the following: ”PN EU MO N IA"
- Fever (83-99%)
« Cough (59-82%)

- Fatigue (44-709%) multlple

* Anorexia (40-8496) diffuse (Often

+ Shortness of breath (31-40%) i W

- Sputum production (28-33%) ground gIaSS )

+ Myalgias (11-35%) opa Cities in

Clinical Care Guidance Va riOUS pU|m.
segments

Therapeutic Options —

There are no drugs or other therapeutics approved
by the U.S. Food and Drug Administration to prevent
or treat COVID-19. Use of investigational therapies for
treatment of COVID-19 should ideally be done in the
context of enrollment in randomized controlled trials.

14
Patients seek health care and ca.n
be diagnosed and isolated, and
their contacts can be traced.

A caveat is that coronaviruses
have a propensity for noso-
comial spread.

US CDC estimates 5-10x as -
many cases as (+) tests.

Patients do not seek health care,
do not receive a diagnosis, and
may spread the virus to contacts|

Mild or asymptomatic

Ability to contain emerging virus
in absence of countermeasures

Emerging Infectious Diseases. CDC 5.2020

Pyramid much like many I.D.s, with an aSx base (often ~80%):
Examples: AIDS v HIV/ WNV aSx v encephalitis / HPV v Cx CA

R. Ball, MD MPH FACP
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Stage 1: Initiating Stage 2: Moderate Stage 3: Severe

A IFN nAbs g
Delay adaptive 3 g
immune response [
5 Phagocytosis
CD8+
CDa+
T cell el
- N o
Beell r 2 G Cytokine storm

e sk e t. 1 w6 1L-1p = Fluid in the lungs
< N o F o I o I o J —d‘ﬁ___)@

Fig. 3. Immune response to SARS-CoV-2 at varying pathological stages. In stage 1, in the nasal cavity, SARS-CoV-2 binds to ACE2 receptors on epithelial cells by the S protein, enters the cell,
and starts to replicate. The virus proliferates and simultaneously travels down the respiratory tract, and clinical manifestation of symptoms start appearing. Upon infection, the virus
activates type | IFNs. In COVID-19 patients, type 1 IFN production is delayed by SARS-CoV-2, which lowers the adaptive immune response. The host innate immune system detects
SARS-CoV-2 via recognition of pathogen-assodated molecular pattems (PAMPs) by the alveolar macrophages activating cytokines such IL-6 and TNF-« leading to phagocytosis of the
virus or activation. In stage 2, infected epithelial cells present viral antigens to both CD4* and CD8" T cells. CD8* T cells release perforins and granzymes that induce apoptosis of the
infected cells. CD4™* T cells rapidly activate to become Th1 cells that secrete GM-CSF and further induce monocytes by high IL-6 levels. An increase in monocyte subpopulation
promotes IL-1f3 production. Th17 cells produce IL-17 to further recruit monocytes, macroph and , and other y cytokines such as IL-6, IL-1, and
IL-1(3. In stage 3, infl tory cells release additional cytokines which amplifies the cytokine storm and exacerbates the systemic infl y response, tually leading to ARDS,
multiorgan failure, and death.

Ref: COVID-19
vaccines- The
status and
perspectives in
delivery points of
view- Chung+
ScienceDirect via
Elsevier 3.2021

doi:10.1016/j.add
r.2020.12.011

R. Ball, MD MPH FACP

Stage | Stage Il Stage Il
& (Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)
1 1
HA

bradyki

"cytokine &

nin storms”

Severity of lllness

Host inflammatory response phase

Mild constitutional symptoms
VIR Shortness of Breath

Hypoxia (PaO2/FiO2s300mmHg)

Fever >99.6°F SIR

Dry Cough, diarrhea, headache

Lymphopenia, increased
Clinical Signs prothrombin time, increased D-
Dimer and LDH (mild)

Abnormal chest imaging
Transaminitis

Low-normal procalcitonin Troponin, NT

ARDS

S/Shock

Cardiac Failure

Elevated inflammatory markers
(CRP, LDH, IL-6, D-dimer, ferritin)

-proBNP elevation

)

[ — lessuL-:U' : T = S Vs -
o h e —
[ BAducs IR ][ IL-6 inhibitors, IL-2 inhibitors, JAK inhibitors

Siddigi and Mehra, J Heart Lung Transplant, DOI: (10.1016/i.healun.2020.03.012)

R. Ball. MD MPH FACP
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Figure. Adaptive Immunity to Coronavirus Disease 2019 - COVID-19 and the Path to Immunity
- VIEWPOINT
_ .| COVID-19 & the Path to Immunity- Stephens, McElrath- JAMA 9.11.2020
L D8* Tcells
: namr cr 1]} (
reir tior vaccination
. IgG COVID-19 re-infection now documented 9.2020
=} Y .
g ¢ Memory ' 2
E S B cells IgM, 1gA :
: : ; A Anamnestic response to
Plasmablast: i : : 4 reinfection or vaccination
expansion : : .
awk 0 1wk 2wk 3wk 4wk 5wk 6wk 7wk /[ 3mo smo [/ 1y
Generalized model of T-cell and B-cell (plasmablast, antibody) responses to generated by infection, vaccination, or after reexposure, are key to the path to
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection immunity. The dotted lines represent peak B-cell, T-cell, and antibody responses
projected over 1year following infection. Neutralizing antibodies, memory following infection.
4B cells, and CD4" and CD8" memory T cells to SARS-CoV-2, which are
R. Ball, MD MPH FACP

Table 1. Pathogenicity and Transmissibility Characteristics of Recently Emerged Viruses in Relation to Outbreak Containment.

18
Case Fatality
Virus Rate (%) Pandemic Contained Remarks
2019-nCoV Unknown* Unknown No, efforts ongoing
pHIN1 0.02-0.4 Yes No, postpandemic circulation and es-
tablishment in human population
H7N9 39 No No, eradication efforts in poultry res-
ervoir ongoing
NL63 Unknown Unknown No, endemic in human population
SARS-CoV 9.5 Yes Yes, eradicated from intermediate ani- 58% of cases result from nos-
mal reservoir ocomial transmission
MERS-CoV 34.4 No No, continuous circulation in animal 70% of cases result from nos-
reservoir and zoonotic spillover ocomial transmission
Ebola virus (West 63 No Yes
Africa)
* Number will most likely continue to change until all infected persons recover.
‘Novel Coronavirus Emerging in China- Key Questions for Impact Assessment” e-NEJM 1.24.2020
R. Ball, MD MPH FACP
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SARS-CoV-2—COVID-19: Respiratory, Airborne, or both ?J

R, = INFECTIVITY RATE: 1 SARS-CoV-2 (+) patient— >3-5 exposed persons become infected.
PRIMARY ROUTE: LARGE respiratory droplets > smaller > invisible microdroplets (aerosols).

GLOBAL MORTALITY RATE (from Johns Hopkins Univ. > data map): | from ~3%-~5% to ~2%
(since Feb. 2020, ongoing, w USA™~ 1.8% (of the known test+ cases)

ULTIMATELY, Case Fatality Rate (CFR) will - WHEN we have mass Abs sero-surveys of MANY
sub-populations to determine what % of general population really got infected with SARS-
CoV-2. Most experts now think, that like many other pandemics, ~ 75-80% of the US (&
global) population will have been infected by ~2023, most unknown & undiagnosed. Only
then we will be able to determine the true CFR in retrospect.

Surface survivability: respiratory droplets ~ 2-3 hrs. (? longer in deep cough cloud) >> 3-6m.
Fomites: ~4 hrs. on copper, 1 day on cardboard, 2-3 days on plastic/ stainless steel (low conc.)
BUT: Qis: How Infectious Are Fomites (& do we need extreme surface decontamination)?

A: UNKNOWN, but probably MUCH less viral RNA likely than direct close respiratory contact
with a (+) patient (CDC: ~6’ apart for >15 minutes cumulatively = “close contact”)

Refs: NEJM 3.26.2020, CDC MMWR 10.2020 R
Some nuances re transmission of SARS-2 20
Incubation Period The odds of indoor transmission of SARS-CoV-2 is
Virus (typical cases)
Novel Coronavirus 2-14 or 0-24 days *
(COVID-19)
SARS 2-7 days, 1 8 7X hlg her
as long as 10 days
compared with outdoor transmission
MERS 5 days (range: 2-14)
Swine Flu 1-4 days,

as long as 7 days

N\
. 3
Seasonal Flu 2 days (1-4 range) Heaho

US CDC defines “Close Contact” = being within >6’ of COVID+ person
for >15 min (cumulative)/ 24 hrs indoors (standard room), w or w/o masks.

“Superspreaders” & “superspreader events” common. Ro often >10-15

R. Ball, MD MPH FACP
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® ) .

Size of droplets (diameter)

1-2 mm 0.1-1Imm 0.1-.001mm ~1-5 microns
Distance of droplets from mouth
~6 feet 12-15 feet ? ”
Duration of infectivity
1-2 hours (more on some fomites) 6-12 hours (? 1+ days) 7? weeks++

Droplet size Role in transmission Transmission Duration in the air

Larger Likely more important Typically 1-6 feet Less time (fall to the ground)

P — Smallest Likely less important Can float farther More time (may stay suspended)
¢ Brenner MD R. Ball, MD MPH _FACP

Multiphase Turbulent Gas Cloud From a Human (Sneeze- Bourouiba) JAMA video 3.26.2020
“A Sneeze” https://edhub.ama-assn.org/jn-learning/video-player/18357411

Video Supplement to

Bourouiba L. Turbulent gas clouds and respiratory SIONS:
potential implications for reduc
¢ Published online March 26

S

8 meters ~ 26.7 fee
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www.webbertraining.com

11



COVID Update: Focus on Vaccines
Dr. Robert T. Ball, University of South Carolina
A Webber Training Teleclass

Cough cloud in store: inhale, hasten down aisle, gather essentials, wait to exhale
https://www.youtube.com/watch?v=vv9JQOiPfgE

Covid-19 superspreading event in Boston may have led
to 20,000 cases, researcher says

By Jacqueline Howard and Carma Hassan, CNN
(© updated 8:24 PM ET, Tue August 25, 2020
a ' L, |
~ P

hoouoolma.un/uuu ‘- More from CNN
qmommmumwut“ﬁﬂom_ 2
; i CDC 2.2020 goofs:

P - Keep > 6 ft. “social”
distance (NO distinction
re indoors v outdoors)

- : - NO distinction re mask
AEROSOL wearing or not.

R Jordan wedding 3.13.2020:
Coronawrus 26’ resplratory & aerosol NBC News 8. 25 2020 ¢ >350 wedding attendees

SEARCH FORII RN 1); j —76 infected guests (1/5).

 NEW RESEARCH FINDS CORONAVIRUS CAN TRAVEL 26 FEET N'O" I
Abproximaioly By em@W ¢ :

-

.. .
we '@ of ¥

RESPIRATORY

R. Ball, MD MPH FACP
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Dr. Allison Eckard 1F o
MUSC Peds. e

9.2020

< Masks decrease spread of virus-containing respiratory DROPLETS,
the primary mode of SARS-CoV-2 transmission.

6 feet = average distance large respiratory droplets from sneeze/cough travel

The Power of Masks

\\.

before settling on to surfaces (based on pre-COVID studies) e
More recent simulation @ -
shows 12 feet (tracer
droplets suspended midair
for 3 min)

Droplet spread decreased
significantly w/ face
coverings:

Direction of sirflow: _*
Microdroplets containing virus:

[

L

Ventilation

https://phys.org/news/2
materials-droplets.htm

N
It is Time to Address Airborne Transmission of /] *\«/ L)

CcoOVID-19 Ly |
EB ° 2R b — !
Nl e
Lidia Morawska®", Donald K. Milton? @

Clinical Infectious Diseases 7.6.2020
Direction of airflow: _* 25

Microdroplets containing virus:

doi:10.1093/cid/ciaa939 (Pres. Trump knew 1.2020)
B Bl VD NPH FACD

NN 3 gmail  @f MUSCOutlocke- f, MUSCedu (Q MUSCIPH ) Harbor [ IDWed @3 CDC @8 MMWRsC-19 @

@ b @ Centers for Disease Control and Prevention
CDC 24/7: Saving Lives, Profecfing People™ Search COVID-19~

N

Advanced Search {3}

Coronavirus Disease 2019 (COVID-19)

Your Health v Community, Work & School v Healthcare Workers & Labs v Health Depts v Cases & Data v More v

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html

TOUT TiEail YUURREALTH
symptoms How COVID-19 Spreads
Testing Updated Sept. 18, 2020 Languages~  Print 9 O @ 8 @
o | ALSO VIA AEROSOLS CDC updated 18 Sept. 2020
Prevent Getting Sick
COVID-19 is thought to spread mainly through close contact from person to person, including between people who are

physically near each other (within about 6 feet). People who are infected but do not show symptoms can spread the virus to

‘ How It Spreads
others. We are still learning about how the virus spreads and the severity of illness it causes.

‘ Protect Yourself

Masks

€ NYT % DHEC pac @ JAMA @ NEM > | B3 Other favor]

| COVID-19 most commonly spreads R
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SARS-CoV-2: Pandemic Exponentiation *

Early estimates: R,. 1 primary case— ~3-5 or more secondary infections, now est. ~7-8+

If Ro >1,. .progression (ie, if R, 1:3=1:9:27:81:243...
Maximal effective
mitigation (ie, MASKS,
distancing, etc) likely
—_— not to begin until weeks,
months into pandemic
\ = <: o = Z i.e., R, then <3.
ideal: R, —> <1

If incubation period ~avg S, up to 10 days, then:

o ————"

/\

Example: =
index case /
WRy2 4 With little
mitigation, we get
1 — 81 cases cumul. in ~4 wks. \‘ '>243 cases cumul.
in ~6 wks.!

Thanks to Marty Cetron, MD/ CDC for basic slide

COVID-19 most commonly spreads

» Between people who are in close contact with one another (within about 6 feet).

» Through respiratory droplets or small particles, such as those in aerosols, produced when an infected person coughs,
sneezes, sings, talks, or Ereatﬁes

o These particles can be inhaled into the nose, mouth, airways, and lungs and cause infection. This is thought to be
the main way the virus spreads.

o Droplets can also land on surfaces and objects and be transferred by touch. A person may get COVID-19 by
touching the surface or object that has the virus on it and then touching their own mouth, nose, or eyes. Spread
from touching surfaces is not thought to be the main way the virus spreads.

« Itis possible that COVID-19 may spread through the droplets and airborne particles that are formed when a person
who has COVID-19 coughs, sneezes, sings, talks, or breathes. There is growing evidence that droplets and airborne
particles can remain suspended in the air and be breathed in by others, and travel distances beyond 6 feet (for
example, during choir practice, in restaurants, or in fitness classes). In general, indoor environments without good
ventilation increase this risk.

Viable SARS-CoV-2 in the air of a hospital room with COVID-19 patients- Lednicky et al- medRxiv preprint 8.3.2020

COVID-19 spreads very easily from person to person

How easily a virus spreads from person to person can vary. Airborne viruses, includinﬁ COVID-19, are among the most
contagious and easily spread. Some viruses are highly contagious, like measles, while other viruses do not spread as easily.
The virus that causes COVID-19 appears to spread more efficiently than influenza, but not as efficiently as measles, which is

highly contagious. In general, the more closely a person with COVID-19 interacts with others and the longer that interaction,
the higher the risk of COVID-19 spread.

R. Ball, MD MPH _FACP
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Although there s not vetsoid | Proposed Routes of SARS-CoV-2 Transmission

evidence of airborne
transmission of SARS-CoV-2, the
coronavirus that causes COVID-
19, a “reasonable assumption”
can be made that it may occur,
said Anthony S. Fauci, MD

Points of entry:
Eyes, nose, or
mouth

Aerosols
<5 um diameter %
Suspended in air

Clin. Infec. Dis. 7.6.2020.

The commentary, which was
supported by 239 scientists,
explained that several
retrospective studies performed
after the SARS epidemic in the
early 2000s showed airborne
transmission was the “most likely
mechanism” to explain the spatial
pattern of infections. According to
the authors, a retrospective
analysis demonstrated the same
to be true for SARS-CoV-2

Airborne
> 3 meter distance

g:g Contact/Droplet
> 5 um diameter
Direct contact

<1- 2 meters
distance
Fomltes ("")

SARS-CoV-2—- . Susceptible

|

What about urine & feces? Infected Host Evionments) Host
RNA found in both; live virus ‘ Galbadage. Front Public Healtﬁf‘%hbﬁg:ml WHO. Scientific Brief. July 9, 2020 ‘
Cu'tivated from some SpeCimenS slide credit: clinicaloptions.com E

SARS-CoV-2 Transmission d

US Nat’l. Academy of Medicine 50th Annual mtng. 10.19.2020: COVID (Fauci et al.)

¥ Mainly through exposure to respiratory droplets
when close (<6 ft) to an infected person

B Sometimes through particles that remain in the air
over time (“aerosol”) and distances (>6 feet)

B Less commonly through contact with contaminated
surfaces

¥ Virus found in stool, blood, semen and
ocular secretions; role in transmission
unknown

¥ Animals (including domesticated) not
major source of human infection

Hosted by Paul Webber paul@webbertraining.com
www.webbertraining.com
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Fiure1. ConceptoftheEfectve Reproduction umber Public Health Measures and the Reproduction Number of SARS-CoV-2

Thomas . Ingiesty. M0 JAMA  5.1.2020 2

‘ ‘ N After choir practice with one symptomatic person,
@ e @ Ll 87% of group developed COVID-19

] ) a[a[’[’[_[R[R[R[R[R]A]
B88888R8RERE

BA8ARBRRARER
BREER

1 secondary infection is caused by the initial infection | C4se fections are caused by the mitialinfection m R R m R

IfRo 1—»4 n (alalalala

. ndex case @ 32 confirm 0 u o
« Avoid groups
.
COVID-19 spreads easily - Stay at least 6 feet apart
) * Wear face coverings
Summary MMWR / May 15,2020 / Vol.69 / No.19
The single secondary Infection causss 1 more Infection Each secondary Infection causes 4 meee Infections Whalt is already known aboul Lthis Llopic?
' Superspreading events involving SARS-CoV-2, the virus that

causes COVIID-19, have been reported.
What is added by this report?
Following a 2.5-hour choir practice attended by 61 persons,

{ Each additional infection causes 1 more subiequent nfection Each additiona infection causes 4 mare subsequent infections Incliding asymptomatisindscpationt. 22 sonflunsciand

A i ] « 20 probable secondary COVIID-19 cases occurred

i . """" ' 2iA & ’ diAiR (attack rate = 53.3% to 86.7%%); three patients were hospitalized,

ﬂ ” ' R ' I ' I l ’ ! ! ” R and two died. Transmission was likely facilitated by close

[ I ' R ' l ' I ' ’ ’ ﬂ ' ! ” R proximity (within 6 fect) during practice and augmented by

the act of singing.

i * * R ‘ 1 ‘ * i ' * * * ' * ' What are the implications for public health practice?

i * * The polentlial for superspreader evenls underscores Lhe
imporlLance of physical distancing, including avoiding galhering

in large groups, to control spread of COVIID-19. Fnhancing

community awareness can encourage symptomatic persons

and contacts of ill persons to isolate or self-quarantine to

prevent ongoing transmission R. Ball, MD MPH FACP

ama.com JAMA  Pubksed onlina May 1,2020)

SARS-CoV-2—COVID-19: Mitigation CY 2020
/12
SLOW THE SPREAD OF THE VIRUS 5" Z

L
| wiTHouT EeeEl slow the spread of

distancing measures disease and reduce the ~ Most hospitals
burden on hospitals. now @/near
This includes social distancing capaCitV ! Now

such as telecommuting, limiting

large gatherings, reducing travel, w HCW burnout

or more cssulx /e agproaches

“flattening the curve Epidemic !

Health care system capacity (ICU beds, ER visits, etc.)

WITH social
distancing measures

POPULATION INFECTED

TIME SINCE FIRST CASE
USA “peaks” in spring & summer 2020, w plateaus & worse peaks depend on people reopening, resurgence
... prior to Rx’s in 2020, then vaccine(s) in ? late 2020— mass vax. early 2021 - per national & local experts

R. Ball, MD MPH FACP
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COVID Update: Focus on Vaccines

Dr. Robert T. Ball, University of South Carolina

A Webber Training Teleclass

@he Washinaton Pos Trends - Daily counts - Map - State totals - Testing - Hospitalizations - Vaccinations
New reported cases per day
21Jan. 2021
much bigger the declines were in Western Europe last spring and last tall than
in the U.S.:
OVAX Accelerator, 500
led by the World New coronavirus cases United States
Health Organization ’ per million residents
600
(WHO) and other
global health groups 400 i
300,000including Gavi,.
200 Canada
200,000 7
0 B
f v I v T T
Sept. 1 Dec. 1 Jan. 1
100,000 polisiobis > E
Garch April May June July Aug. Sep. Oct. Nov. Dec. Jan. Jan. 22
In the past week in the U.S....
New daily reported cases fell 20.2% |
New daily reported deaths fell 7.5% | R. Ball, MD MPH FACP

New daily coronavirus cases, per million residents :
rance

b00

The New York Times nytdirect@nytimes.com
Thurs. 9 Oct. 2020

400

From late January to early October 2020, the U.S. had

299,000 more deaths than the typical number during
the same period in previous years (excess deaths)

Atleast U. K

The largest percentage increases were
2o0utof 3 .00 oveHispanicor
of these excess deaths were

Latino and adults 25-44
flom COVID-19 el

300

200

100

31 41 51 6/1

I/

81 91 10/1

Based on a rolling average of the previous seven days.

FIGURE 1. Weekly numbers of deaths from all causes and
the upper bound of the 95% prediction interval {A), and thy

from all causes excluding COVID-19 relative to the average expected number and
m . bers of deaths from all causes a . ludi

y
[COVID-19 above the average expected number and the upper bound of the 95% prediction Interval (B} — National Vital Statistics System,

United States, January-September 2020

No.of deaths

Febi 1 Fibi39 Mer 38

25,000

n

causes
W 40 causes, axclucing COVD-19

=== Upper boure threshok for expectestno.

— lieragE EXpacted NO.

A 25 May 33 Jan30 Jul1s Aug 15 Sepiz
Weekof death

20,000

15,000

10,000

No. of excess deaths

Jand Feb Feb 20 Mer23

Total o, abose average,

B Totz no. above average,
all causes exc uding COV
W Teta na.abowe uppee b
all causes exc ud ng COV

Apr25 May 23 Jn20 s Aug 15 Sep12
Weekof death

R_Ball, MD MPH FACP
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Clnical Review &

— “Herd Immunity” JAMA 10.19.2020

Herd Immunitly and Implications [or SARS-CoV-2 Control
Sasd B, Omer. MBS, MBI, PhD: Inc vildinm. MD, PhD. M5c: Howard B. Forman. MD. MOBA

Herd immunity. also known as indirect protection, community im

breaks will exti and mmission of the pathos
munmty. or community protaction, rafers to the protaction of sus-

will
da

bantarruptad. In el ~

ceptible individuals Against an infection when a sufficiently large pro-

Figure. Herd Immunity Thresholds by Disease

pends on the basic reproduction number (R, the average numi

ber of

The population of the US is about
330 million. Based on WHO
estimates of an infection fatality
rate of ~0.5%, about 198 m.

individuals in the US are needed

1004

........................................................................ Measles, Ghana, 1960- 1963 |
90+ H
® Poliomyelitis, Europe, 1955-1960 H

80

2 70

s

BT °

Z 504 ® SARS-CoV-2, 2020

3 i H

£ 40 ® i i Zika, South America, 2015-2016

o=l P— PYIR

% 304 T H2N2 influenza pandemic, United States, 1957

1918 H1N1 influenza, Geneva, spring wave

20
104
HIN1 influenza, South Africa, 2009
0 T T T T T T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Basic reproduction number (R,)

to be immune to reach a herd
immunity threshold of > 60%,
which would lead to several
hundred thousand additional
deaths. Assuming that less than
10% of the population has been
infected so far, with an infection-
induced immunity lasting 2 to 3
years (duration unknown),
infection-induced herd immunity
is not realistic at this point to
control the pandemic. SARS-CoV-2
vaccines will help to reach the
herd immunity threshold, but the
effectiveness of the vaccine(s) and

The locations included are the locations in which the threshold was measured.

the vaccine coverage are TBD.

“Why not just let all Americans get it & get it over with?” - Dr. S. Atlas, (has NO Inf. Dis. or
Public Health experience)- but was new Trump White House COVID Taskforce Director 10.2020

, MD MPH FACP

https://www.worldometers.info/coronavirus/coronavirus-cases/#total-cases

28 Jan. 2021

COVID-19 CORONAVIRUS PANDEMIC

in Mild Conaition

daily inear

Deaths:

ACTIVE CASES

25,959,776

Currently Infected Patients

25,853,028 (99.6%) 110,226 (0.4%)

Serious or Critical

Coronavirus Cases: Show Graph

Recovered / Discharged Deaths
Show Graph
logarithmic daily linear logarithmic
Daily Deaths

Daily New Cases

Cases per Day
Data as of 0:00 GMT=0

CLOSED CASES

75,688,043

Cases which had an outcome:

73,494,420 (97%) 2,190,145 (3%)

Deaths per Day

Data as of 0:00 CMT+0

20k
2,190,145
~ 2% li A ~1/4 of all global death
%6 current mortality rate. US of all global deaths.
Recovered: o *
0 o
—— — — s | BT N A
USA =y 26.192.314 +26.891  440.267 15.946.080  9.808.977 26.851 78.864 1.326  304.666.824  917.011  332.119.170
K 3.743.734 +28.680 103.126 +1.230 1.673.936 1.966.672 3.937 54,981 1.818 70.872.402 1.040.846 es.091.217 | R.Ball, MD MPH FACP
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SARS-2— COVID-19: JHU global pandemic #s 1.28.2021 37
https://coronavirus.jhu.edu/map.html

=)

COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hop...
Global mortality 1 from ~3%-7%, | to ~2%

Global Deaths
Global Cases

since Jan. 2020 (vs Pandemic Flu 1917+ <0.3%%) 2,177,819 i Rac
USA: >2 mil. cases, mortality ~1.6%
CFR eventually will

Deaths, Recovered

é 429,322 deaths 42,887
| | p mass testing (Ab+s etc) us deaths,
. - : :

Cases by
CGountry/Region/Sovereignt N » TR, éf:)z,:lm jeath N
y - o 5 g % ‘ Nede 38,828 deaths,

‘ 3 - 153,847 death
uUsS 2R A 3 o Aw :
; India California US

India 153,639 death BT
. x , ' | Mexico deathe
3razil 4 _ b , ! 5 "
. ‘ 085 deatt

Russia 2

United
Kingdom

France
Spain

Itakhy

1/28/2021, 10:22 AM

DEATH TOLL i =
[HIGHEST TO LOWEST Courtesy of Visual Capitalist:
200M

Black Death (Bubonic Plague) https://visualcapitalist.com/
history-of-pandemics-deadliest/history-of-
pandemics-deadliest

s6MmM
Smallpox

30-s0M
Plague of Justinian

Spanish Fiu

T The outbreak wiped
| out 30-50% of Europe's

1 smalfpox killed an estimated 90% of

~ population. It took more than
The plague originated 200 years for the continent’s
in rats and spread to population to recover

humans via infected fleas

00s. an estimated 400.000 people
ere being killed by smalipox annually. many think it r
The first over vaccine was created to heiped hasten the fall of
ward off smallpox. the Roman Empire.

consensus on death tolls. ¥

26-36M 1AM ™ ™

HIV/AIDS The Third Plague 17th Century Aslan Filu Russian Flu Hong Kong Flu Cholera &
1981 . PRESEN iass Great Plagues ) ) e outbreak
- % -
Japanese 18th Century Swine Flu Yellow Fever Ebola MERS SARS
Smallpox Epidemic Great Plagues 200 201 ATE 1 14 . 201 EsEn

sasK"
COoVID-19
2019-10:28am PT, AUG 31, 2¢

0:28an BT, AUG 31, 2020 (ONGOIN Ref: Pharos, summer 2020

R. Ball, MD MPH FACP
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New COVID-19 Cases: US vs. EU

7-day rolling average of new COVID-19 cases, 79.6K
January 1 to October 17, 2020
70,000
60,000 United States
soooo | “PANDEMIC FATIGUE” 55.1K
oo & IMPATIENCE
30,000
20,000
European Union
10,000
‘?an 1 Mar 11 Apr 30 Jun 19 Aug 8 Oct 17
Source: Our World in Data

L c @ 0 & cdegov, ¢ 80% o noeoe &
Bl cetop St https://covid.cdc.gov/covid-data-tracker/#cases_casesper100klast7days [
CDC Cer)}ers fqr Di;eqse Corjtrol and Prevention €3 Q
Sunday, 11.15.2020 New reported cases by day in

Coronavirus Disease 2019 (COVID-19) the United States

CDC COVID Data Tracker

Maps, charts, and data provided by the CDC

Case Trends ~ Laboratory v Communty Impact » Unque Populstions v COVID-19 Home

Cases and Deaths by State US and State Trends Compare State Trends D Trends by Population Faciors cq TOTAL REPORTED ONNOV. 15 14-DAY CHANGE

Cases 11.2 million+ 135,187 +81%

United States COVID-19 Cases and Deaths by State

Reported to the CDC since January 21, 2020

TOTAL CASES CASES IN LAST 7 DAYS PER 100K TOTAL DEATHS

10,846,373 44.8 244,810

CDC | Updated: Nov 15 2020 12:16PM
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RATES OF HOSPITALIZATION FOR COVID-19
INCREASE WITH AGE
Nursing homes, LTC facilities, isolated minority communities, etc. at higher risk of complications

-
"

wn

c
cog
o&
=3
5 &
Enlo
-aé
20
0 =
e

V]

o

5-17 18-49 50-64 6574  75-84
Age group (years)

Everyone, especially older adults, should: v stay home
v use face coverings in public settings v'wash hands frequently

CDC.GOV bit.ly/MMWR_COVIDNET

TABLE 1. Total population and racial/ethnic disparities* in cumulative COVID-19 cases among 79 counties identified as hotspots during
June 5-18, 2020, with any disparity identified — 22 states, February-June 2020

NMA Health Institute and the National Urban League. Summary

What is already known about this topic?

Long-standing health and social inequities have resulted in
increased risk for infection, severe iliness, and death from
COVID-19 among communities of color.

THE BLACK COALITION AGAINST € - What is added by this report?

M A K | N G | T PLAl N \ Among 79 counties identified as hotspots during June 5-18,

2020 that also had sufficient data on race, a disproportionate
-~ number of COVID-19 cases among underrepresented

AFRICAN-AMERICANS AND THE COVID-13 VACCINE - racial/ethnic groups occurred in almost all areas during

SPECIAL WHUR DAILY DRUM 2-PART SERIES X . February_June 2020.

NHLBI and NIMHD are collaborating on this event through the NIH Community Engagement
Alliance (CEAL) Against COVID-19 Disparities. https://covid 19community.nih.gov/

What are the implications for public health practice?

. p
S EPT 1 6 & 1 7 7 PM Featu L ng ’ Identifying health disparities in COVID-19 hotspot counties can
Dr. Gary H. Gibbons, inform testing and prevention efforts. Addressing the pandemic’s

Director, National Heart, Lung, and Blood Institute disproportionate incidence among communities of color can
improve community-wide health outcomes related to COVID-19.

g U o

963 = No. of counties with disparities In COVID-19 cases
No. of persons living In No. of (col %) hotspot

among each racial/ethnic group’

State hotspot counties” P Black NHPI Aslan AI/AN
MMWR / August 21,2020 / Vol.69 / No.33 | [ SouthCarolina 1,000,000-3,000,000 9(11.4) 6 4 2 = =

Disparities in Incidence of COVID-19 Among Underrepresented Racial/Ethnic . .
Groups in Counties Identified as Hotspots During June 5-18, 2020 — N:.;d .2020' SChad
22 States, February-June 2020 2" highest

" ”n :
Jazmyn T. Moore, MSc, MPH!; Jessica N. Ricaldi, MD, PhD!; Charles E. Rose, PhD!; Jennifer Fuld, PhD!; Monica Parise, MD!; Gloria J. Kang, PhD! # Of hOtSPOtS In US'
Annc K. Driscoll, PhD'; Tina Norris, PhD'; Nana Wilson, PhD'; Gabricl Rainisch, MPH'; Eduardo Valverde, DePH'; Vladislav Beresovsky, PhD'; NC #1
Christine Agnew Brune, PhD!; Nadia L. Oussayef, ]D!; Dale A. Rose, PhD'; Laura E. Adams, DVM!; Sindoos Awel'; Julie Villanueva, PhD'; was
Dana Meaney-Delman, MD!; Margaret A. Honein, PhD!; COVID-19 State, Tribal, Local, and Territorial Response Team. R. Ball, MD MPH FACP
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COVID-19:; ..o

The CIDRAP Viewpoint

COVID-19: The CIDRAP Viewpoint working group:
Michael T. Osterholm, PhD, MPH, CIDRAP director

IO

Possible Pandemic Wave Scenarios for COVID-19

Scenario 1: Peaks and Valleys
A A A A
v \V/ et \_/\
Scenario 2: Fall Peak |

SA here in/fall 2020 |
\\ vaccinations 2021—?

| / VN
\‘\/ N\ a4

O [a/ g s
spring-- ool
summer 2020

c

VID-19 Cases

Scenario 3: Slow Burn

A

|
At \/\ o o o A .
o

43
R. Ball, MD MPH FACP

= FuiMens  Envioament Hesin  VitsiRscomds Mspesipps Q €

“dhec

Coronavirus Disease 2019 (COVID-19)

https://www.scdhec.gov/coronavirus

DHEC continues to work with federal, sta s it investigates COVID-19 cases in Downlozds & Links
Seuth Careling. DHEC'S tep priceity rerm public during this nationsl and state
emergency. G covio.1s information and 14.0ay

Monitoring Werksheet

@ 0VID-18 Stop the Spread of Germs PSA 0 A
Watch e Share

Stop the Spread
of Germs

Help prevent the spread of
respiratory viruses like
COVID-19 and flu.

w

+ Frequently Asked Questions

]

% How to Protect Yourself & Your Family

2

¥ AtRisk Groups

FY What to do If You Feel Sick

=

¥ Mental & Emotional Health

-

¥ 5.CTesting Data & Projections

o

Detenga |a Propagation de Microblos (COVID-19 & Gripe) 5.C. Cases by County & ZIP Code

. nm;:vm’l ¥ s pemographic Data by Case

o™
¥ Hospital Bed Capacity

Cloth Face Coverings
(Homemade Masks)

5 Resources for Your Home & Community

w

¥ Guidance for Healthcare Professionals

« What you need to know

P sc siuations pdate

ro

¥ Educational & Dutreach Materials

« What you need to know

6.2020

Practice social distancing Watch for symptoms Call ahead

We tend 1o spend the most
amount of time interacting with

Before you act, know your
symptoms 50 you can make the

If you have fever, cough or
shortness of breath, please call
those who live closest to us.
When around others, keep 6
feet between you when
possible. If you're sick, stay at
home and don't attend public

best decision for care. your healthcare provider.

Adults age 65 and older, and Please also see our listing of
people with underlying telehealth virtual care providers
conditions, should take extra in South Carolina.

gatherings. precautions

Learn more Learn more Learn more ]

Have a general question about COVID-197
Call the DHEC Care Line at 1-855-472-3432 between 8 a.m. and 6 p.m. daily.

== fullMenu  Environment  Health  Vital Records Maps & Apps Q. &

South Carolina Health Alert Network (HAN)

This page lists the current health alerts of public health Importance from DHEC

= Health Alert: cc

= Health Advisory.
squire iImmed

th

e noaifl Ball D MPH FACP

e added 1o th
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U.S. adults reported widespread support

of public health measures to slow the spread of COVID-19*

Morbidity and Mortality Weekly Report (MATWR)

Transmission Dynamics of COVID-19 Outbreaks Associated with Child Care
Facilities — Salt Lake City, Utah, April-July 2020

Saptenber 1

Agree people should Agree groups of 10 or Support stay-at-home
always keep at least more people should not orders and nonessential
6-feet apart be allowed business closures
*Online survey of 1,676 U.S. residents May 5-12, 2020
CDC.GOV bit.ly/MMWR61220 MMWR
BUT: WHAT ABOUT MASKS? Answer:

polls show >80% of Americans (& others) want mandatory masks for indoors

R. Ball, MD MPH FACP

Distancing mitigation efficacy if “x” % reduction d
Doesn’t even factor in MASK wearing*

Cumuilative infertinne

25.000 : https://nextstrain.org/narratives/ncov/sit-rep/2020-03-20?n=12
y —— Business as usuaL;‘,_”_u__i T
25% contact reduction S e T
20,0001 = 50% contact reduction : S
~75% contact reduction E
|
15,000 '
Intervention
10,000
5,000
0 1 "
February 23 March 01 March 08 March 15 March 22 March 29 April 05
NYT 3.30.2020 R. Ball, MD MPH FACP
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A SEVERE SHORTAGE OF SURGICAL MASKS

M (“3 ws”): EE AR a PROMPTS SOME PEOPLE TO THINK
MASK, Watch your 6’+
distance, frequent
handWashing,. Also:
proper cough/ sneeze

etiquette (into elbow), NO C'O Vver

shaking hands (use g
“prayer hands” & a bow), T
avoid touching common @mm::
surfaces, AVOID crowds g ek
(espec indoors), & use

common sense! Schools=??

R

Put your used
tissue in the
waste basket.

You may be
asked to put on
a surgical mask
to protect

others.

R. Ball, MD MIPH FACP

PREVENTIVE MEASURES: MOSTLY MASKS! d

cloth OK, “surgical masks”: cheap,
commonly worn by public
& general HCWs

t ’ 90% Risk

.....

’\__.:~ 3 30% Risk
g ’ 5% Risk
Qunck reallty check: 1 o
| ; This is intubation. : a f.506 Risk
HCW medical N95 In case the mask
“respirators” seems uncomfortable. E 0% Risk a
6ft

filter ~95% large droplets

R. Ball, MD MPH FACP
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Anthony S. Fauci, the nation's top infectious-disease expert, d
endorsed a national mask mandate Wednesday (Wash. Post
10.28.2020) after months of reluctance. “What we can’t have is
this very inconsistent wearing that you see, where some states
absolutely refuse to wear a mask,” Fauci said in an interview
on CNBC. When the host asked if the government should force
compliance, Fauci replied: “You know, yes."

@he ashington Post

7w
, ‘?
A

BUT: ';‘? = v o

American has many anti-maskers “___

Some reasons why SARS-CoV-2 is such a wildfire in USA d

* PUBLIC IGNORANCE, APATHY, DENIAL/ REFUSAL

* General refusal to use COMMON SENSE PREVENTATIVES (ie, MASKS, > 6'+ social distancing,
handwashing, avoid crowds espec. indoors, etc.)

* Political beliefs ("yahoos” vs common sense), often anti-government, anti\science, anti-public
health, anti-mask “libertarians”

* VIRAL FACTORS:
* Asymptomatic cases shed & infect others (incl. peds)
* Very high transmissibility
* Moderately short hort incubation period e
* “Hot spots/ super-spreader events & people” == __ : =
(certain areas in many states) generate & propagate , ,
more cases (ie, WH Rose Garden; Charleston, SC mid-2020, etc.) t L i ﬁ L -

Isolation separates sick people with a contagious disease from people who are not sick.

Quarantine separates & restricts the movement of people who were exposed to a contagious
disease to see if they become sick (from Latin quadraginta meaning "forty”).

R. Ball, MD MPH_FACP

Hosted by Paul Webber paul@webbertraining.com
www.webbertraining.com

25



COVID Update: Focus on Vaccines

Dr. Robert T. Ball, University of South Carolina
A Webber Training Teleclass

Q: continue restrictions (lockdowns),
or lift (public pressure) ?

If current restrictions remain in place until late July

Ehe New fJork Eimes  22Jan. 2021 d

If restrictions are lifted in February

)

Restrictions lifted ‘
\
\
\
\
Vaccinations start./‘/

-~
\—Estimated daily infections with

)
Vaccinations start./‘/
\ current restrictions maintained

\
\
\
\
\
\
\
\
1
\
\
\
\

29 million additional
total infections

-
-
----------------

R. Ball, MD MPH FACP

§WCOV—2/ COVID testing 2020

3 basic types —
5 % .. ° : o~ Syt i . g
= Lo B
o ©SOBIOSENSOR /:r//.
1) current NP PCR (nasal swab, or even saliva) detects RNA fragments of SARS-CoV-2, whether
in high or low concentrations (# of PCR cycles= Cn). Is THE diagnostic test (“gold stan
detect (+) virus in folk for several months; it's still necessary (for now). ~ 99% sensitive, specific.
CoV-2 proteins & can be done

ri\z;\ duid

d'ard") to
2) 3) New nasal swab tests for Anti [en (Ag) got EUA approval by US FDA 5.2020, detect some
within an hour or less. Current el’s Sofia2 & Abbott’s BINAX-NOW, IDNOW have
suboptimal sensitivity but decent specificity. These rapid tests, when validated, are likely to
become commonplace.

(like the flu nasal swab for influenza A&B Ag), with a result

last months/years, usually indicative of older/past in

$G type ("G" for Geriatric, or older Ab, which
ection), BUT some recent articles show that
some COVID patients have trace IgG Ab and still harbor the virus (in very small amounts). And
there are no data to prove binding Ab are fully or even partially "protective" or if so, for how

3) >50 new Antibody (Ab) tests: (ie, Abbott Labs & others). Some have FDA EUA (requires blood-
fingerstick or venipuncture) & detects (+) Ab of the |
long (months/ years/ ?). IgM Ab occurs sooner but w shorter duration. Neutralizing Ab better...
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Figure. Estimated Variation Over Time in Diagnostic Test: ¥ CoV-2 Inf
Relative to Symptom Onset

Before symptom onset

C Detection unlikely? ) ( PCR - Likely positive ) ( PCR - Likely negative® )

C Antibody detection )

Increasing probability of detection —’)

T T T T T T T
| Week -2 | Week -1 Week 1 Week 2 Week 3 Week 4 Week 5 | Week 6 |

Symptom onset

Nasopharyngeal swab PCR . Bronchoalveolar lavage/sputum PCR === IgM antibody
Virus isolation from respiratory tract Stool PCR - |gG antibody
Estimated time intervals and rates of viral detection are based on data from 2 Detection only occurs if patients are followed up proactively from the time
several published reports. Because of variability in values among studies, of exposure.
estimated time Intervals should be considered approximations and the & More likely to register a negative than a positive result by PCR of a
probabillity of detection of SARS-CoV-2 Infection Is presented qualitatively. nasopharyngeal swab.
SARS-CoV-2 Indicates severe acute respiratory syndrome coronavirus 2;
PCR. polymerase chain reaction. R. Ball, MD MPH FACP

T —— Covid-19 test calculator S—
How to interpret test results Adjust these values to —
update graphic below
Pre-test probability Test sensitivity Test specificity
The IIlkeSnood a person The proportion of The proportion of 95 28
has covia-19 based on patients with covia-19 patients without covia-19
thedr characteristics who have a positive tast who have a negative test
100 paopie wers testod with Interpreting a covid-19 test result-
@ Have covid-19 @ Do not have covid-19 BMJ 5.12.2020
True positive False positive
22 Positive
Test rnamn? || Predictive
pOStinE + covid-19 Value
peopie wno test person who tests positive lf[es( is
5 6 positive have covic-19 1 daces not have covia-19 posmive &
PPV & NPV
depend on
True negative population
gaoé
(=) s
Test %%%% Probability NPV=
negative of having Negative
people who test ne-aat)ve 'Cov.d_-] 9 H H
24 nave covia-19 1 9 ao 1pct nave cowia-19 frestis Predictive
negative Value
© 2020 BM) Publizhing Group Ltd R. Ball, MD MPH FACP
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Estimated Sensitivity and Specificity Based on d
Clinical Sample Collection

IDSA PCR Testing Guidelines
SE AETC webinar 6.9.2020

Test, % (95% C1)

Sample location (3 studies)
* Upper respiratory tract 76 (51-100) 100 (99-100)
* Lower respiratory tract 89 (84-94) 100 (99-100)

Upper respiratory tract samples (11 studies)*
* Oral 56 (35-77) 99 (99-100)
* Nasal 76 (59-94) 100 (99-100)
* Nasopharyngeal 97 (92-100) 100 (99-100)
* Nasal (vs nasopharyngeal) 95 (87-100) 100 (99-100)
* Saliva 85 (69-94) 100 (99-100)
* Mid-turbinate > 100 (93-100) 100 (99-100)

Repeat testing (via nasopharyngeal swabs; 3 studies)

* Single test 71 (65-77) 100 (99-100)

* Repeat test 88 (80-96) 100 (99-100)
*Not head-to-head comparisons. Not all specimens were collected from the same patients at the same time point, the time of collection from
symptom onset was not provided in all studies, and the studies used various approaches for establishing SARS-CoV-2 positivity to define positive

results

m ' COVID-19 Treatment Guidelines

Coronavirus Disease 2019 (COVID-19)
Treatment Guidelines
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Annals of Intemal Medicine 5.27.2020 Revigw | Journal Pre-proof 1.9.2021 | ..
? use of Vit. D in treatment B

& L
&

Hydroxychloroguine or Chloroquine for Treatment or Prophylaxis

. o . . Vitamin D S Associated With In-h | Mortality and Mechanical Ventilation:
of COVID-19 NOT to be used except in clinical trials |} e s e sty e o
A Living Systematic Review

Adrian V. Hernandez, MD, PhD; Yuani M. Roman, MD, MPH; Vinay Pasupuleti, MD, MS, PhD; Joshuan J. Barboza, MSc; Angeﬁki M. Angelidi, MD PhD, Matthew J. Belanger, MD. Michael K. chinsk-’l‘ MD.
Al Wichms Wb, PharaD Dimitrios Karamanis, PhD, Natalia Chamorro-Pareja, MD, Jennifer Ognibene, BA, s
Back T R YA, VO oaic dearance with antiqen test o || Leonidas Palaiodimos, MD MSc, Christos S. Mantzoros, MD DSc

ground: Hydroxy znd chloroc ave antivi- logic e antic 5 e at

ral effects in vitro

coronavirus 2 (SAR!

“Conclusion: Among patients admitted with
laboratory-confirmed COVID-19, 25(0H)D
levels 230 ng/mL were inversely associated
sl ol g with in-hospital mortality and the need for
uinand g eaercs b || jpvasive mechanical ventilation. Further
Limitaton observational studies are needed to confirm
e these findings and randomized clinical trials
Ay S to assess the role of vitamin D

Py i i ot | administration in improving the morbidity
e and mortality of COVID-19.”

tion and quality asse

Data Synthesis: Four randomizs
studies, and 9 ¢

A e Annels.org

Annual Meeting 2020 | Confronting Urgent Threats to Human Health & Society / /. NATIONAL
¢ )@ ACADEMY
Superior clinical z4_; of MEDICINE
status and
The
recovery rates

: New England
with 5 days of Journal of Medicine
remdesivir

published online October §, 2020

Remdesivir for the Treatment of

Covid-19 — Final Report

JH Beigel, HC Lane et al. for the ACTT-1 Study Group Members

[ Hospitalized patients on remdesivir recovered more quickly
than those on placebo (median 10 days vs 15 days, P<0.001)

‘l A trend toward decreased mortality: hazard ratio = 0.73
National Academy of Medicine (95% Cl: 0.52-1 .03)

Ann. Mtng. 10.19.2020
W 1,062 patients from 10 countries: U.S., Europe and Asia
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- National Academy of Medicine
Therapeutics for COVID-19 ... ving 10.19.2020 (Fauci)

Recommended by the NIH COVID-19 Treatment
Guidelines Panel for Certain Patients

B Remdesivir (investigational antiviral)
M Dexamethasone (corticosteroid)

Examples of Other Investigational Therapies

Antivirals

Blood-derived products, e.g., convalescent« _
plasma, hyperimmune globulin

Monoclonal antibodies against SARS-CoV-2

Immunomodulators, e.g., cytokine
inhibitors, interferons

Adjunct therapies, e.g., anticoagulants

MONOCLONAL ANTIBODY THERAPY FOR MILD-MODERATELY ILL COVID PATIENTS d
AT HIGH RISK OF HOSPITALISATION AND COMPLICATIONS

Regeneron (double monoclonal Ab Tx):
NIH Guidelines — update Nov 18 2020 USA: FDA EUA on 11.21.2020

Casirivimab + Imdevimab = REGN10933 and REGN10987
« On November 9, 2020, the FDA issued an Emergency Use Authorization for
bamlanivimab (LY-CoV555) One I_V dose x 5 days. ) N Lo
- Treatment of non-hospitalized patients who are at high risk of progressing to severe Requirements: age >12yo, high-risk for hospitalization, etc
COVvID-19
« There are insufficient data to recommend either for or against the use of
bamlanivimab for the treatment of outpatients with mild to moderate COVID-19.

« Patients who are hospitalized for COVID-19 should not receive bamlanivimab outside Other investigational antivirals for treatment of mild COVID-19
of a clinical rial

« Given the possibility of a limited supply of bamlanivimab, as well as challenges

distributing and administering the drug, patients at highest risk for COVID-19 - MK-4482 - molnupiravir
progression should be prioritized for use of the drug through the EUA. - orally bioavailable ribonucleoside inhibitor that was originally developed for
influenza
- administered orally every 12 hours for 5 days (10 doses total), (NCT04575597)
bl
. « Nebulized formulation of interferon-B1a developed for viral infections in patients

with chronic obstructive pulmonary disease (NCT043¢ )5)
- Camostat mesylate, 200mg taken 7 days.
- serine protease inhibitor approved for treatment of chronic pancreatitis and

Lilly: LY-CoV555 bamlanivimab (single monoclonal Ab Tx): postopomive roflux eeophaghis (NGITChEeRs):
dose IV. USA: FDA EUA on 11.9.2020
Requirements: age >12yo, high-risk for hospitalization, etc.

R. Ball, MD MPH FACP
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Ref: COVID-19 vaccines- The status and perspectives in delivery points of

view- Chung+ ScienceDirect via Elsevier March 2021 doi:10.1016/j.addr.2020.12.011

Repurposed drugs for COVID-19.

Category Drugs Mechanism of action Status of clinical use

Anti-viral Remdesivir Inhibition of viral replication Approved by the FDA
Favipiravir Inhibition of viral-RNA dependent RNA polymerase Under clinical trials
Lopinavir-Ritonavir Inhibition of protease enzymes (HIV reverse transcriptase inhibitors) Under clinical trials
Umifenovir Inhibition of viral and cellular membrane fusion Under clinical trials
Camostat (TMPRSS2 Blockade of viral maturation and entry to host cells Under clinical trials
inhibitor)
Hydroxychloroquine Inhibition of virus entry, elevate endosomal pH and interfere with ACE2 Emergency use terminated by the FDA (Serious

glycosylation cardiac events)

Azithromycin Indirect immunomodulatory effects Under clinical trials
Tocilizumab Blockade of IL-6 receptors and its downstream signaling pathways Under clinical trials
Anakinra Blockade of IL-1 receptors and its downstream signaling pathways Under clinical trials

Anti-inflammatory Ruxolitinib JAK signaling inhibition, Inmune suppression Under clinical trials
Baricitinib Inhibition of viral invasion and JAK signaling, Immune suppression Under clinical trials
Thalidomide Reduction of inflammatory cell infiltration, reduce cytokine storm Under clinical trials

Monoclonal Bamlanivimab Inhibit viral entry into host cells Emergency Use Authorization
antibody Casirivimab and Inhibit viral entry into host cells Emergency Use Authorization
imdevimab

Plasma therapy
Cell-based therapy

Glucocorticoids

Convalescent plasma

Mesenchymal stem cell

NK cell

Suppression of immune and inflammatory response

Virus elimination via virus-specific antibodies
Facilitate tissue regeneration and immune suppression
Strengthen immune response

Dexamethasone authorized use in critically ill
patients

Under clinical trials
Under clinical trials
Under clinical trials

X

* ANTI- desivir (Veklury): a nucleoside analog (polymerase-inhibitor) with %ood antiviral activity. +in
USA. 4.2020: Adaptive Clinical Trials (NIH/ NIAID ACTIVI-> DA EUA 5.1.2020, approved 10.23.2020 for >12yo.
Others: ?Favipiravir (oral RT inhibitor); other antivirals (¥HIV) Rx (ie, lopinavir, Kaletra +/-?)

* CONVALESCENT PLASMA (CP) Antibodies [IgG] from recovered COVID-19 patients: in several case series reports,
CP allowed faster recovery times and prevented deaths & hospitalizations, but more RCTs are needed to validate.

* ANTI-CYTOKINE STORM (1 IL-6+?]AGENTS: steroids=dexamethasone FDA EUA+; tocilizumab (TCZ)- (Roche
3.23.2020: US FDA approved;), others... (? ribavirin+ interferon +/-)

¢ MONOCLONAL neutralizing B-Cell Antibodies v surface “S” spike glycoprotein. Lilly Co. mAb Bamlanivimab. Trials
of IL-6 inhibitors: ramlavimabab, sarilumab, others...

* >40+ VACCINES- 4 platforms: (mRNA, repl.-defective viral vectors, adjuvanted subunit protein,
live attenuated) Early: Pfizer+ BioNTech & Moderna (m-RNA); AstraZeneca-Oxford AZD1222
(A.E.9.9.20, used now in UK); J&J/Janssen (1 shot); Novavax; Univ. of Miami School of
Medicine+ Heat Biologics-Sinovac; & many more. Results? late fall-winter 2020—2021++
Medico-ethical issues include: which groups get first doses (Phases 1a,1b,1c, 2...) 1a:HCWS, hi-
risk folk, minorities, etc.). BIG Qs: the anti-vaxxers Spolls 10.2020 ~30-40% of US popul.). Booster vax
needed @21/28 d. Pfizer requires ultracold storage (-74° F!). Ideal: refrig/ room temp.

[ e AR ‘\
Studies +/- on other Rx’s (ie, [anticoagulants “ASA+] colchicine, famotidine [H2 blocker], Adose *)w” :

Vit. D, fluvoxamine, melatonin, “ivermectin, etc.). Hydroxychloroquine NOT effective (can Tmortality).

R. Ball, MD MPH FACP
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How modern vaccines work

VACCINE BASICS:
The body's adaptive Immune system can learn 1o recognize new.
invading pathogens. such as the coronavirus SARS-CoV.

Coronavirus
COVAX Accelerator, led by the World Health Organization o
(WHO) and other global health groups including Gavi Lvirue \
the body :‘13»‘4 :'p-:ﬂp.ﬂo‘t-n
AN ARRAY OF VACCINES G
ez rocepnor
Virus Viral vector Nucleic acild Protein-based 2.yirun oo
Inactivated W Replicating B DNA B Protein subunit N 3.1 o Vesite VoA
Weakened Non-replicating RNA Virus-like particles c“'\f\“‘ [:: o proteive T
D 2t
Virus e N TOA to Rokaeud o B
Viral vector | = im— :‘}.—‘j,
Nucleic acid - "R e gmmed
Protein-based ETR 5
Other* T-helper cells enable other
PORSS: T-helper cell
o 5 10 15 20 25 30 35 .
Number of vaccines in development st '“.'.L".'.’.?'?L.‘"" Viral peptice
oy inse i -
* Other efforts include whether or i i —
tuberculosis could help to fight SARS-CoV-2 by eliciting a Qonoval immune B cell Anti-coronaviru g
response (rather than specific adaptive immunity), or whether certain > o, ey
immune cells could be genetically modified to target the virus. ~ "
-
U :k:'::;;r.:;:wcr Do
Gestruction colls
e Tosmne ma & b4
slide courtesy of Carlos del Rio MD, Emory Univ., Atlanta o Sl the body
probrr s
i R. Ball, MD MPH FACP

VACCINE BASICS:

The body’s adaptive immune system can learn to recognize new,
invading pathogens, such as the coronavirus SARS-CoV-2.

AN,

\ {}»‘ Coronavirus
E\WE 72

1.Virus

Coronavirus infection*
The virus uses its surface spike
enters protein to lock onto ACE2
thebody ¢ 1 T, »——Spike protein  receptors on the surface of

[N ¢ M protein human cells. Once inside,

- - these cells translate the virus's

v ~_RNA RNA to produce more viruses.

v Yy

d ? >
— ACE2 receptor

2.Virus enters
a cell /

Viral RNA
¥ L) NG 4, Virus assembly

translated
into proteins
{/{A“L‘ {:‘: p : ; g
A )
)JLW\,QA

-

|_2 \lirue fuicnc with vuacisla /

Advanced Candidates-January 2021
64

* mRNA
* BNT162b2 (Pfizer-BioNTech) - EUA granted 12/112020
* mRNA-1273 (Moderna) - EUA granted 12/18/2020
* Non-Replicating Viral Vector
v ChAdOx1 (Astra Zeneca-Oxford)
v Ad26.COV2.S (Janssen)
" Protein Subunit
* NVX-CoV2373 (Novavax)
* MRT5500 (Sanofi-Translate Bio)

NFID webinar 1.06.2021

Trade names used for clarification purposes only

;{ Naficnal
Foundafon for
9 Inke chious
I}, Diseases

R. Ball, MD MPH FACP
—
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Op. Warp Speed only

resptaizaton st ot [ OPERATION WARP SPEED
topreventasxnfectonor |§J AGCEL ERATED VACCINE PROCESS

transmission (TBD).

MISSION: Deliver 300 million doses of safe and effective vaccir® by 1 January 2021.

TYPICAL
PROCESS S
o N <

»
ACCELERATED
PROCESS
1] a 4]
Atypical 8-month A typical 42-month process is accelerated by A typical 6-month
process is accelerated by: | |arge scale Phase Il chnicaltrials of 30,000 volunteers allowing for rapid process s accelerated
collection and earlier analysis of safety and efficacy data of demographically by
' Creating vaccine diverse populations by the FDA, reducing the typical 12-month approval A tiered approach
candidates immediately | | Process o three months. based on COC
after vl geoome 8 Two promising candidates began Phase I clinical trial in July, with others to m
sequence s available follow quickly in coming months. Before beginning Phase I, candidates must s prtel odology
show safety data from animal and human studies. fhu planai
m Using vaccine platforms pandemic e
Geveloped for other 1 The US. Government funding at-risk, farge-scale manufacturing of the most and the COVID-18
diseases. promising vaccine candidates during Phase Il clinical trials to ensure any response will be used
vaccine proven to be safe and effective is available immediately upon FDA to determine vaccine
Emergency Use Authorization (EUA) approval or licensure. distribution

I R&D + Preclinical Trials Vaccine Candidate/s Identified I Phase Il Clinical Trials
M Phase | Clinical Trials Phase Il Clinical Trials

a 5]
Atypical 15-month process is A typical 12-month FDA review
accelerated by: for EUA approval or licensure is

44 in clinical trials

154 in preclinical eval

2 mRNA 65

* Pfizer mRNA
BNT162b2; Phase 3:
Jul 27; >42K- 44K
(>35K dose 2)

Moderna mRNA-
1273; Phase 3: Jul
27; 30K (>25K dose
2)

2 viral-vectored

* AstraZeneca ChAd-
Spike; Phase 3: Aug
31; On hold until

B Planning for infrastructure and

dstriuton befor the vaccnes | O Warp Speed only 230CT

_;":’;’:;::m’" had 20 million doses Ban Ad26-spike;
plasing with DoD on hand 12.31.2020, Phase 3: Sep 23; On

augmentation

those had been
distributed to states
M Manufacturing @ end 2020.

& just 12.4 million of hold until 230CT

2 S protein-based
* Novavax NVX-

CoV2373

https://media.defense.gov/2020/Aug/13/2002476369/-1/-1/0/200813-D-22999-100.JPG

*  Sanofi/GSK

June 30, 2020 Do you plan to get a coronavirus
vaccine when one is available?

Overall

Science

20%

Under age 60
Just 50% of |
Americans Plan to
Get a COVID-19 e
Vaccine.
Here’s How to Win Black
Over the Rest 25% | a% we |

W Cornwall Hispenic
23% l

N Yes 1N Not sure No W Did not answer

Age 60 and older
12%

o]

The vaccine demand

Vaccination hesitancy:
Accept some, delay some, refuse some

continuum

Demand

 ——E, |

Refuse Passive
all vaccines Acceptance

Distribution will adjust as volume of vaccine doses increases

Limited Doses Available Large Number of Doses Available Continued Vaccination,
Shift to Routine Strategy
Mo
/ >
N
N
Volume S S
doses N o sese) cn OWS sncsors o
available <4 projectons.
Oocimenty ~660M cumulative T~
doses avallable NN
Nooossasasast
Trais ony =
+ Constrained supply
« Fighly Broad administration network for
Key coverage n priorty poputatons.
factors nchaing surge capacsy
Expand beyond initial
: « Tignty focus administration e ad poa
Likely | - Administer vaccine n closed settings (iaces of | cumeny « Admicister through commercial and
admin ) s .
popuatons Cinics, FGHCs,

DO NOT DISTRIBUTE 10/13/20

Selected COVID-19 Vaccine Candidates

Platform Developer Phase 1/2 Phase 2/3
moderna Enrolled Ongoing
Nucleic acid =
BIO“ =Cri Enrolled Ongoing
& OXFORD Enrolled Ongoing
AstraZeneca
Viral vector sl g Enrolled Ongoing
€3 MERCK Ongoing -
NOVAVAX Ongoing Ongoing
Protein subunit =
&) saNOFI D Ongoing -
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Multiple Critical Components to Vaccine Implementation

Communication and Stakeholder Guidance
(state, local, special populations, private sector partners, public)

Prioritizing Allocation Distribution Administration Safety, Effectiveness, Vaccine
population of Vaccine (MFR -Dist- State) Uptake, Second dose Recovery

Supply - Monitor, Track, Report

Vaccine Uptake, Use, and Coverage Data

ADE and Vaccine Effectiveness
Monitoring and Reporting

Regulatory Considerations

Public health impact relies on rapid, efficient, and high uptake
of complete vaccine series, with focus on high-risk groups

AMA COVID-19 Vaccine Considerations- webinar 10.13.2020 A

Vaccine Platform Technologies Developing vaccines in record time d

[ 2 Genetic immunization l’ Nanoparticles THE RACE FOR A COVID-19 VACCINE
1 (DNA and RNA vaccines) (viral protein on particle) Vaccine by T — Vaccine by
51’" / SARS, MERS, West Nile, Influenza, Malaria, RSV hug. 2027 oy oo
WA Z|ka. RSV 2020 w022 2028 2026 2028 2030 2032 203 2006 2038 200
Academic research INNEENS.
el Viral vector Virus-like particle (VLP) Preclinical W8 | W— Prechinical

(no RNA or DNA; Phase | trials g mPhase | trials
% non-infectious) Phase Il —Phase I

Chikungunya, Zika, Phase II| s — Phase Bl
WEVEE

(e.g., VSV, adenovirus)
vz | ™ Ebola, Marburg, Zika

Building factories B S Building factories

- Manufacturing @ — Manufacturing
Recombinant protein Adjuvants Approvel = Agproval
Influenza, RSV u (e.g., AS01, MF59) Distribition m Distribution

A P . P P T
Almost all vaccines targeting the spike protein | No steps have been skipped in SARS-CoV-2
New vaccine technology Dr. Jane Kelly (DHEC) 11.17.2020
Centers for Disease Control and
mRNA vaccine @) vaccine | Prevention (CDC)
? delivered mRNA

mRNA packaged in

SARS-CoV-2 virus lipid nanoparticles

Administration of COVID-19 vaccine will require a phased approach
m m Limited Doses Available Large Number of Doses Available Continued Vaccination
Host cell 1 Projected shor

for when doses 2

mMRNA used Volume

o \
o v / ite
ol ! 3 ==
P | S v to make viral Komowel SR
im \ \ proteins e sty ( N
\\
mRNA is made with i 2 s 7
.

instructions to make - .
g : v Y actors
viral proteins =

| \ b ‘ir\).\r"

lized | = Addimionsl vaccine products aliow » wider range|
of administration tocations

« Marness vaccine provider networks with

Ukely i (pharmacies. doctors offices, public health Proven abdity 10 reach critical
admin Chnscs, molia Chevcs. 1ONCS) pomndons” "
Porrsorsd) « Focus on incressing sccess for critical ance series comy

N !mmune response popuistions

R. Ball, MD MPH FALP

Hosted by Paul Webber paul@webbertraining.com
www.webbertraining.com



COVID Update: Focus on Vaccines
Dr. Robert T. Ball, University of South Carolina
A Webber Training Teleclass

@ Careers | Investors | News |:Paftners  Healthcare Professipnals = Connect with Us ®. Q

YOUR HEALTH OUR SCIENCE OUR PEOPLE PURPURPOSE OUR PRODUCTS

https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-announce-vaccine-candidate-against

e Candidate Against COVID-19 Achieved Success in First Interim Analysis 3 Study 11.09.2020

PFIZER AND BIONTECH ANNOUNCE VACCINE CANDIDATE
AGAINST COVID-19 ACHIEVED SUCCESS IN FIRST INTERIM
ANALYSIS FROM PHASE 3 STUDY

L Must be kept at -75°C !, can be in freezer <1 week, refrig. <5 d. 1
S s jQ 90% "EFFEC I'IVE" agalnst exactly what" A Antibody (Ab) production, COVID, ? death ‘

R. Ball, MD MPH FACP

=

Mon., Nov. 16, 2020 $S e s

97.95 W 125.53 70

MODERNA VACCINE 94.5% EFFECTIVE s

Q: 94.5% “EFFECTIVE” against exactly what? A: Antibody (Ab) production & death ! 9795 856 97.50

® 15,000 study participants received placebo | » w m o o v
-90 got sick with coronavirus f\ /
I\ ,

® 15,000 study participants received vaccine H . vr r
-5 got sick with coronavirus W )

|/ 63
Must be kept at -20° C, can be in freezer <1 week, refrig. <30 d.

BREAKING NEWS

MODERNA: CORONAVIRUS VACCINE 94.5% EFFECTIVE CWN

1 May Jul Aug Sep Oct Nov

100.31 70.85M
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Drop in share of Americans who say they would et a
COVID-19 vaccine if it were available to them today
2% of U.S. adults who say if a vaccine to prevent COVID-19 were available
today, they ...
ALL ADULTS REFP/JLEAN REP DENM/LEAN DEM
May Sept May Sept May Sept
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F.D.A. Grants Emergency Authorization of Antibody Treatment-
The New York Times (nytimes.com)

The treatment, made by the biotech company Regeneron, is a
cocktail of two powerful antibodies that have shown promise for
people who get it early in the course of the disease.

The treatment, made by the biotech company Regeneron, is a
cocktail of two powerful antibodies that have shown promise in
early studies at keeping the infection in check, reducing medical
visits in patients who get the drug early in the course of their

Estimating Herd Immunity Thresholds for SARS-CoV-2

= Estimates of herd immunity threshold for SARS-CoV-2 use various
assumptions of R, varying rates of heterogenous contact(*2l

= Various epidemiological models of the herd immunity threshold for
SARS-CoV-2 currently range from 50% to 75% of the population!!?!

— Assume that infection provides lasting protection against reinfection

— This equates to 200 million people in the US and 5.6 billion people
worldwidel!)

0]
L Scom. NEIM. 2025:(Epub). 2 Brce. Scence. 2000369846, Siide credit: clincaloptions.com

disease. A similar treatment, made by Eli Lilly, was given

emergency approval earlier this month.
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UK APPROVES OXFORD/ASTRAZENECA COVID-19 VACCINE

Phil Black

Less Stringent Mitigation Measures: Sweden Compared
to Other Scandinavian Countries

= Sweden permitted limited infi to by viral spread to
reach herd immunity

— To July 2020, higher mortality rate and prolonged outbreak compared to other Scandinavian

countries — Denmark
CcovID- gency Daily Confirmed COVID-19 Deaths — Sweden
— Norway
70 ® 10 — Finland
% &0 B 8
2850
& g 0 56
£Z% i
52
£ 'E 10 Z %
ém ot 0
Jan22, Feb Mar Mar Apr  Apr May Jun18, Dec31, Jan Feb Mar Mar Apr Apr May Jun22,
2020 10 1 2 10 30 20 2020 209 21 10 1 21 10 30 20 202
Date Date
o5 " . )
Oviowsdd. J R Soc Med. 2000:113292. Slide credit: clinicaloptions.com

R. Ball, MD MPH FACP

Hosted by Paul Webber paul@webbertraining.com
www.webbertraining.com

36



COVID Update: Focus on Vaccines
Dr. Robert T. Ball, University of South Carolina
A Webber Training Teleclass

The vaccine triggen
RNA for spite RNA s ijected oduction ofthe e

mRNAvaccines =i o= Fam

‘ US FDA approved for 16+ y.o. ‘ ( v

Pfizer ~
+ New technology
+ Store at-70°C

| US FDA EUA: 12.11.2020
UK EUA: 12.30.2020

+ 2 injections 21 days apart

» Shipped in lots of ~1000 doses

+ Phase 3 interim analysis: 90% efficacy

+ May apply for EUA this week

* First doses may be available mid-December

Side Effects: myalgias, h/a, fatigue, fever, etc...
4 vaccine recipients developed Bell’s Palsy to date.
Allergic reactions: RARE (observe on site 15-30 min.)

mRNAvaccines =& == '*:"a

Moderna ‘ US FDA approved for 18+ y.o.

Sphe Proten Aetbodes

« Store at -20°C o
+ Refrigerated 30 days (™
* 2 injections 28 days apart

+ Phase 3 interim analysis: 94.5% efficacy

Both vaccines: US FDA EUA on 12.18.2020
UK EUA on 12.30.2020

+ New technology

Lot# 41L20A:
« mRNAs labile so need coat with lipid | 1 allergic rxns
+ Systemic symptoms, e.g., fever in 40-60%
+ RNA vaccines appear to be safe but need

=

more time to discover rare side effects

Side Effects: myalgias, h/a, fatigue, fever, etc...
3 vaccine recipients developed Bell’s Palsy to date.
Allergic reactions: RARE (observe on site 15-30 min.)

R _Ball MD MPH FACP|

Moderna mRNA vaccine d

* NP swab PCR testing at baseline and at 4
weeks (when returned for 279 dose)

* Among those negative at baseline and without
symptoms who tested positive at 4 weeks:
— 39 (0.3%) placebo group
— 15 (0.1%) vaccine group

» Suggests some protective effect after 1 dose

* Need more data on transmission prevention

https://www.nejm.org/covid-vaccine/faq

R, Ball MD MPH FACP
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Replication-defective vaccines Johnson & Johnson vaccine d

Johnson & Johnson * Phase 1-2 trial showed Ad26.COV2.S vaccine safe and

, immunogenic after single dose
+ Attenuated adenovirus vector o ,
* Neutralizing antibodies and T cell response in 90% overall on

+ 60K enrolled Phase 3 internationally day 29 after the first vaccine dose

+ Same proven technology as used for Ebola, Zika, * Antibody levels increased/stabilized 71 days after 1 dose
RSV vaccines: >100K people have received these + Added benefit of 2 dose being studied (age 65¢)
wlo serious side effects

+ Refrigerated, not frozen
+ Testing 1 and 2 doses

* Phase 3 trial began Sept 2020, recruited 45,000, results
expected late January

* Possibly apply EUA in February 2021
* Non-human primate studies: near complete prevention of
viral replication in the nose

https://www.nejm.org/doi/pdf/10.1056/NEIMoa2034201 ?articleTools=true

R _Ball MD MPH FACP!

é MUSC

Medical University

o7 S Caim COVID-19 UPDATE
Oxford/AstraZeneca mRNA AZD1222 vaccine trial began 8.26.2020, paused 9.9.2020 Aug. 26, 2020
(UK woman developed transverse myelitis, little other info). Trials resumed 9.12.2020

in Europe+. Death in Brazil in placebo recipient. In USA (ie, MUSC), vaccine trials
resumed 10.30.2020.

’/,

AZD1222 uses a replication-deficient chimpanzee viral vector based on
a weakened version of a common cold virus (adenovirus) that causes
infections in chimpanzees and contains the genetic material of the SARS-
CoV-2 virus spike protein. After vaccination, the surface spike protein is
produced, priming the immune system to attack the SARS-CoV-2 virus if
it later infects the body.

Last week, MUSC Health in Charleston announced that it will be one of the
first locations in the nation to test a promising vaccine for COVID-19. MUSC
researchers are enrolling volunteers now.

Vaccine trial

R. Ball, MD MPH FACP
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Table 2. Characteristics of the Most Advanced Vaccine Candidates for the United States*

stomatitis virus
(replicating)

Manufacturer Platform Status In the U.S. Doses and Phase 3 Efficacy Against Efficacy = Reactogenicity Storage and
Interval Sample Size Symptomatic Against Temperature
Disease Severe
(95% CI1) Diseaset
Pfizer/ mRNA EUA 2 at 3 wk 43 661 95.0% 9vs. 1 Fatigue, muscle —70 °C for 6 mo
BioNTech apart (90.3%—97.6%) aches, chills, 2-8°CforS5d
fever, local
reactions
Moderna mMRNA EUA 2 at 4 wk 30351 94.1% 30vs.0 Local pain, —20 °C for 6 mo
apart (89.3%—96.8%) fatigue, headache, 2-8°Cfor30d
myalgia, RTfor12 h
arthralgia, chills,
fever
AstraZeneca Recombinant Enrolling phase 3 2 at 4 wk ~30 000 NA NA Local pain, 2-8 °C for 6 mo
chimpanzee apart fatigue, headache,
adenovirus fever, myalgia
(nonreplicating)
Johnson & Recombinant Completed phase 1 ~45 000 NA NA Local pain, 2-8°C
Johnson/Janssen human 3 enrollment fatigue, headache,
adenovirus 26 myalgia
(nonreplicating)
Novavax Recombinant Enrolling phase 3 2 at 3 wk ~30 000 NA NA Local pain, 2-8°C
protein apart fatigue, headache,
myalgia
Sanofi/ Recombinant Phase 2 lor2at3 NA NA NA NA 2-8°C
GlaxoSmithKline protein wk apart
Merck Recombinant Phase 1 1 NA NA NA NA =7026
vesicular

SARS-CoV-2 Vaccines: Much Accomplished, Much to Learn

EUA = emergency use authorization; NA = not available; RT = room temy
*All vaccines are directed toward the spike protein of SARS-CoV-2.
t Number of severe cases of COVID-19 (placebo vs. vaccine group)

eCGonnors, Graham, Lane, Fauci. Annals Intern. Med. online 1.19.2021

R_Ball. MD MPH FACP)

SARS-CoV-2 Vaccines: Much Accomplished, Much to Learn. Connors, Graham, Lane,

Fauci. Annals Intern. Med. online 19 January 2021 doi:10.7326/M21-0111
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Figure Legend:
A. Pfizer-BioNTech vaccine (BNT162b2). Figure reproduced from reference 2
(www.fda.gov/media/144245/download). B. Moderna vaccine (mRNA-1273). Individual severe COVID-19 data
similar to those displayed in panel A are not publicly available. Figure reproduced from reference 4

(www.fda.gov/media/144434/download).
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Safety and immunogenicity of the ChAdOx1 nCoV-19
vaccine against SARS-CoV-2: a preliminary report of
aphase 1/2, single-blind, randomised controlled trial

incan Bellamy, Sagida Bibi

andra
Mustapha Bietaye EiizabethA Cutterbuck, Chisting Dold, Sau i, i Pau Heath, Dani! Jenkin.
3 [ Angela M Katrive

Folegatti et al- Lancet 7.20.2020 ‘

Background The pandemic of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) might be curtailed by
vaccination. We assessed the safety, reactogenicity, and immunogenicity of a viral vectored coronavirus vaccine that
expresses the spike protein of SARS-CoV-2.

Immunogenicity

ChAdOxt nCoV-19
(prime boost)

i1

IEEEEREE]

0 7 18 8 % & % IEEEERE]

Nomber assessed 131 44 44 130 0 0 44

Vaccine doses Days 1+28
2 doses were needed  MenAQWY

. A A > " ® ChAdOx1 nCoV-
Binding and pseudoneutralizing antibodies
Rapid increase by 7 days after boost
No current correlate of protection

* Comparable to convalescent sera

Virus neutraisation IC,

AstraZeneca Covid-19 vaccine study

12942 4127 0 0 8 10 10 10 10 10 9 10

19

put on hold due to suspected adverse

reaction in participant in the U.K.
Number assessed

Off safety hold 230CT : e

Days since vaccination

38
30

SARS-CoV-2 Vaccines: Much Accomplished, Much to Learn
Annals Intern. Med. Published online: 19 January 2021

doi:10.7326/M21-0111

Table 1. CDC Priorities for Distribution of COVID-19 Vaccines*

Priority Group Persons Eligible (Number of Unique Individuals)
la Health care providers (21 million)
Residents of long-term care facilities (3 million)
1b Persons aged 75 years or older (19 million)
Frontline essential workers (30 million)
1c Persons aged 65-74 years (28 million)

Persons aged 16-64 years with high-risk medical conditions (81 million)

Other essential workers (20 million)

CDC = Centers for Disease Control and Prevention; COVID-19 = coronavirus disease 2019.
* Data from Dooling K. Phased allocation of COVID-19 vaccines [presentation]. CDC; 20 December 2020.
Accessed at www.cdc.gov/vaccines/acip/meetings/downloads/slides-2020-12/slides-12-20/02-COVID-

Dooling.pdf on 8 January 2021.

R Ball. MD MPH FACP|
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Figure. Spread of a New SARS-CoV-2 Variant * - .
_T] Phylogenetic tree of circulating lineages of SARS-CoV-2 in the United Kingdom Genetl ¢ va ria nts Of SARS-COV-Z-
- What Do They Mean-
ade
Wior  []20aE02 Lauring, Hodcroft- JAMA Viewpoint 1.6.2021

I 198 208

Bl 204 [ 208/501YV1 (B.1.1.7)
7] 20a.eu1 [l 20C e gy

20A.EU1

20B: UK, So. Africa, Italy, etc.
Rapid global spread 11.2020—

208/501VIELLT) g
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No. of substitutions R. Ball, MD MPH FACP

Genetic Variants of SARS-CoV-2- What Do They Mean” Lauring, Hodcroft- JAMA Viewpoint 1.6.2021

Frequencies of circulating lineages of SARS-CoV-2 over time
100

Frequency, %

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2020
A. Phylogenetic tree showing the relationship of lineage B.1.1.7 (20B/501Y.V1, mutations prior to being discovered. B, Frequencies of circulating lineages over
orange branch and tips) to other circulating lineages. The long branch length for time. Lineages are colored as in the tree, with lineage B.1.1.7 (20B/501YV1)
this lineage reflects the fact that it accumulated a significant number of shown in orange.

Also see: Emerging SARS-CoV-2 Variants | CDC

R. Ball, MD MPH FACP
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83
SPIKE PROTEIN
The U.K. variant is also known as B.1.1.7, 201/501Y.V1, and VOC
__MUTATION OF

(Variant of Concern) 202012/01. NERVTAG note 1.21.2021 0n B.1.1.7: ‘ /"~ AMINO ACID
1 transmission (50-70%) & possibly disease severity, even death.

The South Africa variant is sometimes called B.1.351 or 20C/501Y.V2.

The Brazil variant is known as P.1 or 20J/501Y.V3. “Immune escape”
from current vaccines is possible.

New virus variants that spread more easily could
lead to a rapid rise in COVID-19 cases

NOW, more than ever, it is important to slow the spread
n Wear a mask SOUTH AFR'CA

In the U.S.

A\ New cases are the highest ever and rising N sty ot oo
N4 6 feet apart

/N some health care systems are at or near capacity

ZB New variants are emerging that spread more easily u Avoid crowds
- Get vaccinated
MORE CASES MORE DEATHS a when available
to you / 5
oy
infecting younger people
more this time around.

pC.Gov

Israel's COVID vaccine rollout fastest &
more complete in the world; next UK, UAE, ...

&

1.2021: SARS-CoV-2 variants . ——

d d % t iasibl 3 Therapeutic Goods Administration
eemed 50-70 ‘3 more transmissibie (TGA) considering Pfizer vaccine 01.2021

& ~30% more virulent
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BioNTech-Pfizer vaccine likely to protect against IQ
highly infectious UK varian

Most current vaccines are “expected” to
protect against most current global variants

bioRxiv preprint doi: https://doi.org/10.1101/2021.01.18 426984, this version posted January 19, 2021. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

01.19.2021

Neutralization of SARS-CoV-2 lineage Bt pseudovirus by
BNT162b2 vaccine-elicited human sera

Authors: Alexander Muik!, Ann-Kathrin Wallisch', Bianca Sanger'. Kena A. Swanson?,
Julia Muhl!', Wei ChenZ2, Hui Cai2, Ritu Sarkar2 ¥ i1 ili i 2
Sahin1-3*

Moderna is developing a booster candidate, mRNA-
Affiliations: 1273.351, to test v spike proteins specific to the B.1.351

variant, first detected in South Africa.
TBioNTech, An der Goldgrube 12, 55131 Mainz, Germany.

2Pfizer, 401 N Middletown Rd.., Pearl River, NY 10960, U.S_A.

3STRON gGmbH — Translational Oncology at the University Medical Center of the

Johannes Gutenberg. University Freiligrathstrae 12, 55131 Mainz, Germany. R. Ball, MD MPH FACP

PANDEMIC

g "“CORONAVIRUS 1.19.2021 EOESCRIBE d

Europe

Coronavirus: Norway raises concern over Pfizer
vaccine jabs for elderly as Australia seeks
information

- Pfizer-BioNTech vaccine comes into focus as Norway raises death toll and
lowers age range of people thought to be affected

- Australia’'s Therapeutic Goods Administration said it would seek additional
information on the vaccine from Pfizer and Norway’s medical regulator

. Bloomberg

Coronavirus: Norway raises concern over Pfizer vaccine jabs for elderly as Australia seeks information |
South China Morning Post (scmp.com)

R. Ball, MD MPH FACP
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Summary: Triage of persons presenting for mRNA COVID-19

- -1 COVID-19 Vaccines- Update on Allergic Reactions (ie, anaphylaxis),
vaccination Contraindications, & Precautions- US CDC COCA webinar 12.30.2020

‘ MAY PROCEED WITH VACCINATION | I PRECAUTION TO VACCINATION ‘

ALLERGIES ALLERGIES
History of allergies that are unrelated to e History of any immediate allergic reaction® to
components of an mMRNA COVID-19 vaccinef, wvaccines or injectable therapies (except those
other vaccines, or injectable therapies, such as: related to component of mRNA COVID-19
e  Allergy to oral medications (including the oral vaccines' or polysorbate, as these are

equivalent of an injectable medication) contraindicated)
® History of food, pet, insect, venom,

environmental, latex, etc., allergies
®  Family history of allergies
ACTIONS ACINORS:
® 30 minute observation period: Persons with a 0 BES ;.xssessment A

history of anaphylaxis (due to any cause) . Consxdq dgfeual of vaccination and/or referral
® 15 minute observation period: All other persons o a]].e(g:t st»x.mmm()‘logs i o .

® 30 minute observation period if vaccinated

1 Refers only to mRNA COVID-19 vaccines cucrently authorized in the United States (i.e., Pfizer-BioNTech, Modema COVID-19 vaccines)

#Immedaate alleggic reaction to a vaccine or medication is defined as any hypessensitivity-related signs or symptoms consistent with ucticacia, angioedema, respicatory distress (e.g., wheezing, stador),
or anaphylaxis that occur within fonr houss following administration
See Appendix A for a list of ingredients. Note: Polyethylene glycol (PEG), an ingredient in both mRNA COVID-19 vaccines, is structurally related to polysorbate and cross-reactive hypersensitivity
between these compounds may occur. Information on ingredients of a vaccine or medication (including PEG, a PEG derivative, or polysorbates) can be found in the package insert
* These persons should not receive mRNA COVID-19 vaccination at this time ualess they have been evaluated by an allecgist-immunologist and it is detecmined that the person can safely receive the 31
vaccine (e.g., under observation, in a setting with advanced medical care available

BeBall D ieH FAce

Key messages 88

Preparing for the potential management of anaphylaxis at COVID-19 vaccination sites

Pfizer vaccine-induced anaphylaxis: ~5 per million doses administered (had been ~11 per million).
Moderna vaccine-induced anaphylaxis remained stable ~2.8 per million. -CDC

Early recognition of Prompt treatment with Activation of
anaphylaxis symptoms epinephrine emergency medical
services

+

34
R. Ball, MD MPH FACP

https://www.cdc.gov/vaccines/covid-19/info-by-product/pfizer/anaphylaxis-management.html
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Distinguishing allergic reactions from other types of reactions

Characteristic

anaphylaxis)

Immediate allergic reactions (including

Vasovagal reaction

Vaccine side effects (local and systemic)

Timing after vaccination

Most occur within 15-30 minutes of

Most occur within 15 minutes

Median of 1 to 3 days after vaccination

vaccination (with most occurring day after vaccination)
Signs and symptoms
Constitutional Feeling of impending doom Feeling warm or cold Fever, chills, fatigue
Cutaneous Skin symptoms present in ~90% of people | Pallor, diaphoresis, clammy skin, sensation of | Pain, erythema or swelling at injection site;
with anaphylaxis, including pruritus, facial warmth lymphadenopathy in same arm as
urticaria, flushing, angioedema vaccination
Neurologic Confusion, disorientation, dizziness, Dizziness, lightheadedness, syncope (often Headache
lightheadedness, weakness, loss of after prodromal symptoms for a few seconds
consciousness or minutes), weakness, changes in vision (such
as spots of flickering lights, tunnel vision),
changes in hearing
Respiratory Shortness of breath, wheezing, Variable; if accompanied by anxiety, may have [N/A

bronchospasm, stridor, hypoxia

an elevated respiratory rate

Cardiovascular

Hypotension, tachycardia

during syncopal event

Variable; may have hypotension or bradycardia | N/A

Gastrointestinal

Nausea, vomiting, abdominal cramps,

Nausea, vomiting

Vomiting or diarrhea may occur

diarrhea
Musculoskeletal N/A N/A Myalgia, arthralgia
Vaccine recommendations
Receive 2" dose of No Yes Yes

mRNA COVID-19
vagcine?

R. Ball, MD Wnyﬂ

“Vaccine Hesitancy” & “Anti-vaccine” people

Original research

Social media and vaccine hesitancy

BM]) Global Health

To cite: Wilson SL, Wiysonge C.
Social media and vaccine
hesitancy. BMJ Global Health
2020;5:2004206. doi:10.1136/
bmijgh-2020-004206

Steven Lloyd Wilson,' Charles Wiysonge®

ABSTRACT

Background Understanding the threat posed by anti-
vaccination efforts on social media is critically important
with the forth coming need for world wide COVID-19
vaccination programs. We globally evaluate the effect of
social media and online foreign disinformation campaigns

editor Seye

Received 14 October 2020
Accepted 17 October 2020

on ination rates and attitudes towards vaccine safety.
Methods We use a large-n cross-country regression
framework to evaluate the effect of social media on
vaccine hesitancy globally. To do so, we operationalize
social media usage in two dimensions: the use of it

by the public to organize action (using Digital Society
Project indicators), and the level of negatively oriented
discourse about vaccines on social media (using a data
set of all geocoded tweets in the world from 2018-2019).
In addition, we measure the level of foreign-sourced
coordinated disinformation operations on social media
ineach country (using Digital Society Project indicators).
The outcome of vaccine hesitancy is measured in two
wavs. First. we use polls of what nroportion of the public

Key questions

What is already known?

» Vaccine hesitant groups on social media have an
alarming foot print, with studies demonstrating that
large proportions of the content about vaccines
on popular social media sites are anti-vaccination
messages.

» Organized campaigns have been traced to Russian
pseudo-state actors promoting anti-vaccination
content on social media abroad.

What are the new findings?

» Atanational level, the use of social media to organize
offline action is highly predictive of the belief that
vaccinations are unsafe, with such beliefs mounting
as more organization occurson social media.

» Foreign disinformation campaigns online are associ-
ated with a drop in both mean vaccination coverage
over time and negative discussion of vaccines on
social media.

R. Ball, MD MPH FACP
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Negotiating with “Vaccine Hesitancy” & “Anti-vaccine” folk

FIRST, ask if they are just “hesitant” and why, or are they
strictly “anti-vaccine” (and why).

- If just hesitant (most reasonable folk), ask why. Ask if they would listen
to some medical facts to help allay their concerns.

- And be prepared with scientific knowledge, but offer your opinion if
asked.

- Note the “common good” beneficence (“Do unto others...”)

If strictly “anti-vaxxers”, ask why, but be prepared to face criticism and
step back. You may note the direct benefit just to them (personalize).

R. Ball, MD MPH FACP
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“Those who carry on great public schemes
must be proof against the most fatiguing delays,
the most mortifying disappointments,
the most shocking insults,
and what is worst of all,
the presumptuous judgments of the ignorant.”

- Edmund Burke (1729 -1797)
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SUPPORTING THE PSYCHOLOGICAL SAFETY AND WELLBEING OF
February 4, 2021 HEALTHCARE WORKERS THROUGH UNCERTAIN TIMES
Speaker: Amy Pack and Dr. Diane Aubin, Canadian Patient Safety Institute

(European Teleclass)

ANTIMICROBIAL STEWARDSHIP IN ASIA PACIFIC - GLOBAL BELLWEATHER?
Speaker: Prof. Anucha Apisarnthanarak, Thammasat University Hospital,
Thailand

February 9, 2021

(South Pacific Teleclass)
February 17,2021 THE NEW ZEALAND COVID-19 RESPONSE - LESSONS LEARNED
Speaker: Prof. lan Town, Ministry of Health, New Zealand

CONTINUOQUS ACTIVE ANTI-VIRAL COATINGS
Speaker: Prof. Charles Gerba, University of Arizona

February 25, 2021

(FREE European Teleclass)
PROLOGUE: REIMAGINING INFECTION PREVENTION WITH COMPASSION - A

March Q 2024

Thanks to Teleclass Education
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