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FAMILY of coronaviruses (α,β,γ,δ)

(7 strains in humans) cause ~ 1/4  
of common colds, but some  
cause more severe diseases (ie, 
SARS1, MERS, & now COVID-19).  
SARS-nCoV-2 β is in the nidovirus 
viral order.

COVID Update, Vaccine information 28 Jan. 2021

Hosted by Paul Webber

Thanks to many 
organizations & 
colleagues for some 
slides: US CDC, NIH, 
WHO, JHU, SC DHEC, 
journals, & others TNTC.
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Ebola

HIVRabies

Slide courtesy of Eric Brenner, MD, Epidemiologist extraordinaire’
Modified by R. Ball, MD MPH FACP

(Chickungunya 

& Mayaro)

R. Ball, MD MPH  FACP
Zika

Smallpox

Hepatitis
A,B,C,D,E etc

Herpes HPV

DNA viruses generally more stable
RNA viruses mutate more often
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3.2020→1.2021

https://nextstrain.org/narratives/ncov/sit-rep/2020-03-20?n=10

Mutations: 10 = D614G in SARS-CoV-2 spike protein S1.  + MUTANTS (Variants of Concern/VOC): 
1st=20A.EU1/Y453F [in minks]; 19B= B.1.1.7 lineage (UK & now global), & L452R (EU), N501Y.V2
(So. Africa), Italy, USA. Brazil++ P.1 (20J/501.Y.V3). ↑infectivity, ?shedding, prob.↑ virulence

SARS-CoV-2/ D614G
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R. Ball, MD MPH  FACPUS Nat’l. Academy of Medicine  50th Annual mtng.  10.19.2020:  COVID (Fauci et al.)
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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.

SARS-CoV-2→COVID-19: déjà vu SARS pandemic?
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WWW.CDC.GOV 2020THE BEST WEBSITE FOR USA INFO:
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http://www.cdc.gov/
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CDC webinar April 2, 2020

R. Ball, MD MPH  FACP

“Symptoms (infection) may appear 2-14 days  
(median ~5 days) after exposure to the virus”
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Primary Symptoms of COVID-19

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

Slide credit: clinicaloptions.com

HeadacheCongestion/ runny nose, 
new loss of taste or smell

Fatigue, muscle 
or body aches, 

fever or chills

Nausea or 
vomiting, diarrhea

Cough, sore throat

Shortness of breath 
or difficulty breathing

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

R. Ball, MD MPH  FACP

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)
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Single-cell RNA expression map of 
human coronavirus entry factors-
Singh+   Ref: Cell Reports 9.3.2020
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- ACMT webinar 1.13.2021

11

Post-COVID Syndrome, aka “Long-
COVID”, or “Long-Haulers”: 
persistent or recurrent memory loss, 
headache, fatigue, other Sx, even 
with mild COVID disease.



• 10: 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

Some COVID Clinical Sx, Signs: www.cdc.gov  et al  2020
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Some COVID Respiratory Clinical Sx, Signs  2020

R. Ball, MD MPH  FACP

Lung CT courtesy of Dr. J. John

CXR & CT 
scans: often as
“PNEUMONIA”

multiple 
diffuse (often 
“ground glass”) 
opacities in 
various pulm. 
segments

www.CDC.gov
13
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Emerging Infectious Diseases.  CDC 5.2020

R. Ball, MD MPH  FACP

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

US CDC estimates 5-10x as 
many cases as (+) tests.
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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
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”cytokine &
bradykinin storms”
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COVID-19 & the Path to Immunity- Stephens, McElrath- JAMA 9.11.2020

COVID-19  re-infection now documented 9.2020
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“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 ?

R0 = 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:  Q is: 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. Ball, MD MPH  FACP
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Some nuances re transmission of SARS-2

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.

R. Ball, MD MPH  FACP

“Superspreaders” & “superspreader events” common.  Ro often >10-15 20
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Respiratory Droplets &/or “Airborne” ?   “cough cloud”

Duration of infectivity
1-2 hours (more on some fomites) 6-12 hours (? 1+ days) ??? weeks++

Size of droplets (diameter)
1-2 mm 0.1-1mm 0.1-.001mm ~1-5 microns

Distance of droplets from mouth
~6 feet 12-15 feet ? ??

Droplet size Role in transmission Transmission Duration in the air

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

Smallest Likely less important Can float farther More time (may stay suspended)
Eric Brenner MD

21

21



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

8 meters ~ 26.7 feet !

22
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Cough cloud in store: inhale, hasten down aisle, gather essentials, wait to exhale

https://www.youtube.com/watch?v=vv9JQ0iPfgE

R. Ball, MD MPH  FACP
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CDC 2.2020  goofs:
- Keep > 6 ft. “social” 

distance (NO distinction 
re indoors v outdoors)

- NO distinction re mask 
wearing or not.

Coronavirus- 26’ respiratory & aerosol- NBC News 8.25.2020

R. Ball, MD MPH  FACP

Jordan wedding 3.13.2020: 
>350 wedding attendees 
→76 infected guests (1/5).
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Dr. Allison Eckard
MUSC Peds. 
9.2020

25
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ALSO VIA AEROSOLS  CDC updated 18 Sept. 2020

R. Ball, MD MPH  FACP

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html
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SARS-CoV-2: Pandemic Exponentiation

If  Ro >1,progression (ie, if R0 1:3=1:9:27:81:243…

Thanks to Marty Cetron, MD/ CDC for basic slide

If  incubation period ~avg 5, up to 10  days, then:

1 → 81 cases cumul. in ~4 wks.

With little

mitigation, we get

>243 cases cumul.

in ~6 wks.!

Maximal  effective

mitigation (ie, MASKS,

distancing, etc) likely

not to begin until weeks,

months into pandemic

i.e., Rt then <3.

ideal: Rt → <1

R. Ball, MD MPH  FACP

Example:

index case

w R0 =2

Early estimates: R0: 1 primary case→ ~3-5 or more secondary infections, now est. ~7-8+

27
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Viable SARS-CoV-2 in the air of a hospital room with COVID-19 patients- Lednicky et al- medRxiv preprint 8.3.2020

28



Proposed Routes of SARS-CoV-2 Transmission 

Galbadage. Front Public Health. 2020;8:163. WHO. Scientific Brief. July 9, 2020

slide credit: clinicaloptions.com

SARS-CoV-2–
Infected Host

Susceptible
Host

Aerosols 
< 5 µm diameter 
Suspended in air

Contact/Droplet
> 5 µm diameter

Direct contact
or

< 1-2 meters
distance

Fomites (??)

Environmental
Stability ?

Points of entry:
Eyes, nose, or 

mouth

Airborne
> 3 meter distance

What about urine & feces?
RNA found in both; live virus 

cultivated from some specimens

Although there is not yet solid 
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

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

R. Ball, MD MPH  FACP
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US Nat’l. Academy of Medicine  50th Annual mtng.  10.19.2020:  COVID (Fauci et al.)
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JAMA  5.1.2020

R. Ball, MD MPH  FACP

If R0 = 1→4

31
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SARS-CoV-2→COVID-19: Mitigation CY 2020

R. Ball, MD MPH FACP

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

“flattening the curve”

Most hospitals 
now @/near 
capacity !  Now 
w HCW burnout
Epidemic !

32
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OVAX Accelerator, 
led by the World 
Health Organization 
(WHO) and other 
global health groups 
including Gavi,.

21 Jan. 2021
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The New York Times nytdirect@nytimes.com
Thurs. 9 Oct. 2020

Overall, an estimated 299,028 excess deaths 
occurred from late January through October 3, 
2020, with 198,081 (66%) excess deaths 
attributed to COVID-19. 

34
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R. Ball, MD MPH  FACP
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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 
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 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

“Herd Immunity” JAMA  10.19.2020
35



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

R. Ball, MD MPH  FACP

28 Jan. 2021

~ 2% current mortality rate. USA ~1/4 of all deaths.
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SARS-2→ COVID-19: JHU  global pandemic #s

Global mortality ↑ from ~3%-7%, ↓ to ~2%
since Jan. 2020 (vs Pandemic Flu 1917+ <0.3~%)
USA: >2 mil. cases, mortality ~1.6%
CFR eventually will ↓ ↓ p mass testing (Ab+s etc)

https://coronavirus.jhu.edu/map.html

1.28.2021 37
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Ref: Pharos, summer 2020 R. Ball, MD MPH  FACP

Courtesy of Visual Capitalist: 
https://visualcapitalist.com/
history-of-pandemics-deadliest/history-of-
pandemics-deadliest

38
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“PANDEMIC FATIGUE”
& IMPATIENCE
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https://covid.cdc.gov/covid-data-tracker/#cases_casesper100klast7days

Sunday,  11.15.2020
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Nursing homes, LTC facilities, isolated minority communities, etc. at higher risk of complications
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Mid-2020: SC had
2nd highest
# of “hotspots” in US.
NC was #1
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4.30.2020

spring-

summer 2020

USA here in fall 2020↓

vaccinations 2021→?

43
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https://www.scdhec.gov/coronavirus

6.2020
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BUT:  WHAT ABOUT MASKS? Answer:
polls show >80% of Americans (& others) want mandatory masks for indoors
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Distancing mitigation efficacy if “x” % reduction

NYT   3.30.2020

https://nextstrain.org/narratives/ncov/sit-rep/2020-03-20?n=12

Doesn’t even factor in MASK wearing
46
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PPE (“3 Ws”):  WEAR a 

MASK, Watch your 6’+ 

distance, frequent 

handWashing,. Also: 

proper cough/ sneeze 

etiquette (into elbow), NO 

shaking hands (use 

“prayer hands” & a bow), 

avoid touching common 

surfaces, AVOID crowds 

(espec indoors), & use 

common sense! Schools=??

47



PREVENTIVE MEASURES:  MOSTLY MASKS!
“surgical masks”: cheap, 
commonly worn by public 
& general HCWs

HCW medical N95
“respirators”
filter ~95% large droplets

R. Ball, MD MPH  FACP

cloth OK,
but…

48



Anthony S. Fauci, the nation's top infectious-disease expert, 
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."

R. Ball, MD MPH  FACP

BUT:
American has many anti-maskers

49
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Some reasons why SARS-CoV-2 is such a wildfire in USA 
• 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
• “Hot spots/ super-spreader events & people”
(certain areas in many states) generate & propagate
more cases (ie, WH Rose Garden; Charleston, SC mid-2020, etc.)

R. Ball, MD MPH  FACP

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”).
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22 Jan. 2021
Q: continue restrictions (lockdowns), 

or lift (public pressure) ?



SARS-nCoV-2/ COVID testing 2020
3 basic types →

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 standard”) to 
detect (+) virus in folk for several months; it's still necessary (for now). ~ 99% sensitive, specific.

2) 3) New nasal swab tests for Antigen (Ag) got EUA approval by US FDA 5.2020, detect some 
CoV-2 proteins & can be done rapidly (like the flu nasal swab for influenza A&B Ag), with a result 
within an hour or less. Currently Quidel’s Sofia2 & Abbott’s BINAX-NOW,  IDNOW have 
suboptimal sensitivity but decent specificity. These rapid tests, when validated, are likely to 
become commonplace.

3) >50 new Antibody (Ab) tests: (ie, Abbott Labs & others). Some have FDA EUA (requires blood-
fingerstick or venipuncture) & detects (+) Ab of the IgG type ("G" for Geriatric, or older Ab, which 
last months/years, usually indicative of older/past infection), 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 long 
(months/ years/ ?). IgM Ab occurs sooner but w shorter duration. Neutralizing Ab better…

R. Ball, MD MPH  FACP
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Interpreting Diagnostic Tests for SARS-CoV-2- Sethuraman  JAMA  5.6.2020

R. Ball, MD MPH FACP
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Interpreting a covid-19 test result-
BMJ   5.12.2020

R. Ball, MD MPH  FACP

PPV=
Positive
Predictive
Value

NPV=
Negative
Predictive
Value

PPV & NPV
depend on
population
prevalence
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IDSA PCR Testing Guidelines
SE AETC webinar 6.9.2020
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2020

R. Ball, MD MPH  FACP
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5.27.2020

R. Ball, MD MPH  FACP

1.9.2021

“Conclusion:  Among patients admitted with 
laboratory-confirmed COVID-19, 25(OH)D 
levels ≥30 ng/mL were inversely associated 
with in-hospital mortality and the need for 
invasive mechanical ventilation. Further 
observational studies are needed to confirm 
these findings and randomized clinical trials 
to assess the role of vitamin D 
administration in improving the morbidity 
and mortality of COVID-19.”

57
NOT to be used except in clinical trials

? use of Vit. D in treatment
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National Academy of Medicine
Ann. Mtng. 10.19.2020

Superior clinical 
status and 
recovery rates 
with 5 days of 
remdesivir
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National Academy of Medicine
Ann. Mtng. 10.19.2020 (Fauci)
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MONOCLONAL ANTIBODY THERAPY FOR MILD-MODERATELY ILL COVID PATIENTS
AT HIGH RISK OF HOSPITALISATION AND COMPLICATIONS

Regeneron (double monoclonal Ab Tx):
USA: FDA EUA on 11.21.2020
Casirivimab + Imdevimab  = REGN10933 and REGN10987
One IV dose x 5 days.
Requirements:  age >12yo, high-risk for hospitalization, etc.

Lilly: LY-CoV555 bamlanivimab (single monoclonal Ab Tx): 
dose  IV.   USA:  FDA EUA on 11.9.2020

Requirements:  age >12yo, high-risk for hospitalization, etc.
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61Ref: 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



COVID-19  Therapeutics, Vaccines: ~summary   1.2021
• ANTI-VIRALS: IV Remdesivir (Veklury): a nucleoside analog (polymerase-inhibitor) with good antiviral activity. +in 

USA. 4.2020: Adaptive Clinical Trials (NIH/ NIAID ACTIV)-> FDA 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 , but more RCTs are needed to validate.

• ANTI-CYTOKINE STORM (↑ IL-6+) AGENTS:  steroids=dexamethasone FDA EUA+;  tocilizumab (TCZ)- (3.23.2020 
US FDA approved Roche;), 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) Some: 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 (polls 10.2020 ~30-40% of US popul.). Booster vax 
needed @21/28 d. Pfizer requires ultracold storage (-740 F!).  Ideal: refrig/ room temp.

Studies +/- on other Rx’s (ie, [anticoagulants ~ASA+] colchicine, famotidine [H2 blocker], ^dose

Vit. D, fluvoxamine, melatonin,↑ivermectin, etc.).  Hydroxychloroquine NOT effective (can ↑mortality).
R. Ball, MD MPH  FACP
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slide courtesy of Carlos del Rio MD, Emory Univ., Atlanta

R. Ball, MD MPH  FACP
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COVAX Accelerator, led by the World Health Organization 
(WHO) and other global health groups including Gavi



NFID webinar 1.06.2021

R. Ball, MD MPH  FACP
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Op. Warp Speed only 
had 20 million doses 
on hand 12.31.2020, 
& just 12.4 million of 
those had been 
distributed to states 
@ end 2020.

65

Op. Warp Speed only  
designed for prevention of 
hospitalization, death- NOT 
to prevent aSx infection or 
transmission (TBD).



R. Ball, MD MPH  FACP
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AMA COVID-19 Vaccine Considerations- webinar 10.13.2020
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Dr. Jane Kelly (DHEC) 11.17.2020
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https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-announce-vaccine-candidate-against

Q: 90% “EFFECTIVE” against exactly what?     A: Antibody (Ab) production, COVID, ? death

Must be kept at -750 C !, can be in freezer <1 week, refrig. <5 d.
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https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-announce-vaccine-candidate-against
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Mon., Nov. 16, 2020      $$

Must be kept at -200 C, can be in freezer <1 week, refrig. <30 d.

Q: 94.5% “EFFECTIVE” against exactly what?   A:  Antibody (Ab) production  & death !
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9.17.2020 R. Ball, MD MPH  FACP
www.pewresearch.org
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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 
disease. A similar treatment, made by Eli Lilly, was given 
emergency approval earlier this month.
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https://www.nytimes.com/2020/11/21/health/regeneron-covid-antibodies-trump.html?campaign_id=60&emc=edit_na_20201121&instance_id=0&nl=breaking-news&ref=headline&regi_id=69799810&segment_id=45160&user_id=4ed23db34e025dc662d11776ec624214
https://www.nytimes.com/2020/07/09/health/regeneron-monoclonal-antibodies.html
https://www.nytimes.com/2020/11/09/health/covid-antibody-treatment-eli-lilly.html
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US FDA EUA: 12.11.2020
UK EUA: 12.30.2020

US FDA EUA on 12.18.2020
UK EUA on 12.30.2020

US FDA approved for 16+ y.o.
US FDA approved for 18+ y.o.

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.)

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.)

Lot# 41L20A:
↑ allergic rxns
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Oxford/AstraZeneca mRNA AZD1222 vaccine trial began 8.26.2020, paused 9.9.2020
(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.
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SARS-CoV-2 Vaccines: Much Accomplished, Much to Learn
Connors, Graham, Lane, Fauci.  Annals Intern. Med. online 1.19.2021

R. Ball, MD MPH  FACP
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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).

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

R. Ball, MD MPH  FACP
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Folegatti et al- Lancet 7.20.2020
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79



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

Annals Intern. Med. Published online: 19 January 2021 doi:10.7326/M21-0111

R. Ball, MD MPH  FACP
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Genetic Variants of SARS-CoV-2-
What Do They Mean-
Lauring, Hodcroft- JAMA Viewpoint 1.6.2021

20B:  UK, So. Africa, Italy, etc.
Rapid global spread 11.2020→
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Genetic Variants of SARS-CoV-2- What Do They Mean^ Lauring, Hodcroft- JAMA Viewpoint 1.6.2021

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

R. Ball, MD MPH  FACP
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https://www.cdc.gov/coronavirus/2019-ncov/more/science-and-research/scientific-brief-emerging-variants.html
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The U.K. variant is also known as B.1.1.7, 20I/501Y.V1, and VOC 
(Variant of Concern) 202012/01.  NERVTAG note 1.21.2021 on B.1.1.7: 
↑ 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.
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As of 1.28.2021, > 60 countries have (multiple) mutants

Therapeutic Goods Administration
(TGA) considering Pfizer vaccine 01.2021

Israel's COVID vaccine rollout fastest & 
more complete in the world; next UK, UAE, …
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1.2021: SARS-CoV-2 variants 
deemed 50-70% more transmissible 
& ~30% more virulent

Britain’s MHRA gave EUA to Pfizer, Moderna,
& Oxford/AZ vaccines 12.30.2020



BioNTech-Pfizer vaccine likely to protect against 
highly infectious UK variant

R. Ball, MD MPH  FACP

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

01.19.2021
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Moderna developing a booster candidate, mRNA-
1273.351, to test v spike proteins specific to the B.1.351 
variant, first detected in South Africa.



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

1.19.2021
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https://www.scmp.com/coronavirus/europe/article/3118087/coronavirus-norway-raises-concern-over-pfizer-jabs-elderly
https://www.scmp.com/coronavirus/europe/article/3118087/coronavirus-norway-raises-concern-over-pfizer-jabs-elderly
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COVID-19 Vaccines- Update on Allergic Reactions (ie, anaphylaxis), 
Contraindications, & Precautions- US CDC COCA webinar 12.30.2020
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“Vaccine Hesitancy” & “Anti-vaccine” people

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)

Thank you for your attention.

R. Ball, MD MPH  FACP

(ballrt@musc.edu)

mailto:ballrt@musc.edu





