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COVID-19 and Vaccines:
Where Are We At?

Paul J Carson, MD, FACP
NDSU Dept. of Public Health

* Are they really necessary?

* Do they really work (Delta, Omicron)?

* Are they really safe?

COVID-19 Vaccines COVID-19 Morbidity and Mortality as of 12/21/21

U.S. ND

= 50,791,012 cases = 1:4.5 tested positive

* Are they really necessary?

= 803,593 deaths = 1 : 110 hospitalized
= 34 |eading cause of death = 1 382 died
» 2.7 - 3.7 million hospitalized (estimated)

= Long-COVID?

covl D-1 9 SANF3DRD
HOSPITALIZATIONS

Excess All-Cause Mortality in U.S.

[Weekly number of deaths
S T On Dec. 14, 2021 Total number of patients with COVID-19 at Sanford Health*
mparing excess deaths including/excluding COVID-19
20,000 2017-18 Flu
oy Season \ HOSPITALIZED IN THE ICU ON VENTILATORS
rosen #
#it
o
50,000 L]
o 0,
10000 (v] (0]
i
t
oo
prettRRERRERRERLE 11 "
ooen
° 206 unvaccinated 67 unvaccinated 48 unvaccinated
18 vaccinated 3 vaccinated 2 vaccinated



COVID-19 Vaccines

* Do they really work (Delta, Omicron)?

Base Rate Fallacy:

“But over 50% of the people with COVID are vaccinated?!”
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Unvaccinated (N= 10)

Attack Rate:
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= Has COVID-19

T = Healthy
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I've heard more
that half the people
getting COVID-19
are vaccinated -
Looks like the
vaccines aren’t
working!

Base Rate Fallacy
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WANING IMMUNITY
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Select Outcome
@ Cases
Deaths

Rates of COVID-19 Cases By Vaccination Status
April 04 - November 20, 2021 (27 U.S. jurisdictions)

600

400
@ Unvaccinated

@Fully Vaccinated
200

Incidence per 100,000 population

S~

May 2021 Jul 2021 Sep 2021 Nov 2021

Positive specimen collection date by end of week

In October, unvaccinated persons had:

5X
Risk of Testing Positive for COVID-19  AND

compared to fully vaccinated persons
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I Immunity is a gradient

Levels of immunity Contributors

URI - upper
respiratory tract
infection

Antibody levels

LRI - lower Antibody isotypes
respiratory tract

infection

Antibody functionality

(neutralizing / epitopes / affinity)
Symptomatic URI Antibody location
Symptomatic LRI Number and specificity T cells

T cell ratios

Hospitalization / Death
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Vaccine Effectiveness (%)

Vaccine Effectiveness Against Hospitalization
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Rates of COVID-19 Deaths by Vaccination Status
April 04 - October 30, 2021 (27 U.S. jurisdictions)

Select Outcome
Cases
@ Deaths

®Unvaccinated

5 @Fully Vaccinated

Incidence per 100,000 population

May 2021 Jul 2021 Sep 2021

Positive specimen collection date by end of week

In October, unvaccinated persons had:

5X
Risk of Testing Positive for COVID-19  AND

compared to fully vaccinated persons
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What About
Boosters?
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Many Vaccines Have “Boosters”, or Several Inmunizations
in a Series to Optimize the Inmune Response

Vaccine Number of Doses in Series

DTaP 5 doses over 4-6 yrs

Tetanus booster
HPV Vaccine
Hepatitis B
Haemophilus influenza type b (Hib)
Pneumococcal vaccine

Polio

Every 10 years
2-3 doses over 6 mos
3 doses over 6-18 mos
3 doses over 15 mos
4 doses over 15 mos

4 doses over 4-6 yrs
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Post-dose 3 Pfizer Indicates a Substantial Boost

Wildtype W B.L6172 (defta) --- LLOQ
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{21 participants)
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Time since third dose (days)
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Rates of COVID-19 Cases by Vaccination Status and Booster Dose™

September 19 - November 20, 2021 (17 US.juis

dictons)

In October, unvaccinated persons had:

10X
Risk of Testing Positive for COVID-19

AND

20X
Risk of Dying from COVID-19

Compared to fully vaccinated person
with booster dose
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Clinical Studies on Booster Dose

Pfizer trial — 10,000 study subjects. 1:1 randomization to
booster vs placebo in people with prior 2-dose vaccination

Booster Given 10-12 mos after 2" dose, followed 2.5 mos

95.2% protection against symptomatic infection

No cases of anaphylaxis, myocarditis, or hypersensitivity

Recent Research

Looked at over 1.14 million
people in Israel over age
60, 2 versus 3 doses

91% protection against
infection
95% protection against
severe disease

ND JOURNAL of MEDICINE

Protection of BNT162b2 Vaccine Booster
against Covid-19 in Israel




Omicron - Isn't that one of the Transformers?

Omicron Mutations Confer Loss of
Virus Neutralization from Antibodies

a SARS-CoV-2 spike protein SARS-CoV-2 variants
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Omicron
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The key mutations that shape Omicron
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The Omicron variant is driving a steep new wave of cases in South Africa

20,000 daily cases in South Africa
(7-day rolling average)
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Source: FT analysis of data from Gisaid and the South African National Health Laboratory Service

FT Graphic: John Burn-Murdoch / @jburnmurdoch
©FT

Daily new confirmed COVID-19 cases per million people
7-day rolling average. Due to limited testing, the number of confirmed cases is lower than the true number of
infections.

2,000

1,500

1,000

o
Mar 1, 2020  Aug 8, 2020 Feb 24, 2021 Jun 4, 2021 Dec 26, 2021

Source: Johns Hopkins University CSSE COVID-19 Data

World
ata

Denmark

United Kingdom

South Africa

ccey

29

30



42% more likely to transmit to household contacts, and
180% more likely to non-household than Delta

o
| UK Health

Security . 2
| Agency UKHSA Technical briefing Dec 23, 2021
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Increased risk of SARS-CoV-2 reinfection associated with
emergence of the Omicron variant in South Africa
2021-12-01
Juliet R.C. Pulliam'”, Cari van Schalkwyk', Nevashan Govender?, Anne von
Gottberg®*, Cheryl Cohen?4, Michelle J. Groome?3, Jonathan Dushoff' %, Koleka
Miisana®”, Harry Moultrie®*

1 South African DSI-NRF Centre of in Epidemi ical Modelling and
Analysis (SACEMA), Stellenbosch University, South Africa

2 National Institute for Communicable Diseases, Division of the National Health
Laboratory Service, South Africa

3 School of Pathology, Faculty of Health Sciences, University of the Witwatersrand,
Johannesburg, South Africa

4 School of Public Health, Faculty of Health Sciences, University of the
Witwatersrand, Johannesburg, South Africa

HR for reinfection/primary infection = 2.39 (Cl,: 1.88-3.11)
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Boosting Restores Neutralization of Omicron Pseudovirus

b Wu01 Onmicton
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T-Cell Epitopes Largely Preserved After Vaccination

CD4*T cell epitopes CD8'T cell epitopes
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34

Will Omicron
be less severe?

—

ﬂ Intrinsic vs Realized

Omicron ==

2-shot

vaccines
3-shot
vaccines

T-cells
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HIGHER WITH DMICRON

CORONAVIRUS Admissions per 100,000 in Guateng province,
South Alrica, where Omicron Is dominant

Pediatric hospitalizations up 395% in NYC amid
COVID surge: What to know about kids and
omicron

Risk of Hospital Admission with Omicron vs Delta

UKHSA! 0.38 (0.30 - 0.50)

Experts say it is more critical than ever for children to get their COVID vaccine

Imperial College Study 0.55 (0.51 - 0.59)

Scotland Cohort Study 0.36 ( 0.22 - 0.56)

S.A. Discovery Health 0.70%

sted for age, date, sex, ethnicity, travel, and vaccination status

st wave, no adjustment for vaccination or other factors j OMICRON FUELING HOLIDAY SURGE -
SITES OVERWHELMI \SES SOAR PAST DELTA PEAK  \\ai¥!
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Two doses of BNT162b2 with a BNT162b2 or mRNA-1273 booster dose o
100 s
. I Boosters

¢ " . : d & o Restores in vitro neutralization
g o b " . % 0 . .
I ! ® ° 3 : ) . 76% protection against infxn,
g ; ; 2 may fade with time
2 ° { av
g’ ° F : : Likely 85%-90+% protection
H e} ; against severe illness
§

’ 24 59 1014 1519 2024 25+ 1 2-4 59 10+ 1 2-4 5-9 ' 2 LU
)
Dose 2 BNT162b2 booster mRNA-1273 booster
© Omicron § X . P
WDelta Time since Vaccine (weeks) K
onc

CDC Guidance on Booster Dosing

Recommended now for everyone > 18 yo (only
Pfizer boost approved for 16-17 yo)

So which
booster
should | get!?

Should particularly target:

= Long-term care residents

= Age > 65

= Underlying medical conditions
= Frontline workers
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CDC allows for mix

PFIZER  J&J PFIZER  J&J PFIZER  J&J

Initial Initial
lvaccine lvaccine
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COVID-19 Vaccines

* Are they really safe?

Multiple Layers of Pre and
Post-Licensure Safety Monitoring

Phase I-lll Clinical Trials
Vaccine Adverse Events Reporting System (VAERS)
Clinical Immunization Safety Assessment (CISA) Project

Vaccine Safety Datalink (VSD)
= Rapid cycle assessments for COVID19 vaccines

Post-licensure Rapid Immunization Safety Monitoring System (PRISM)

V-Safe

and matching dosing nitial é
for booster shots é e
Individuals may choose which
COVID-19 vaccine they receive <
as a booster. 1 Booster Booster Booster
hot lshot ishot
Some may prefer the vaccine
type that they originally
received, others may prefer to frerage. verage 32X 200 125X | |ayerage mooBe I
diff t booster. ncreasein 10X X 62X | | ) / ‘
get a differen .  ntibodies = increase in increase in
[ I—— e e
jantibodies Simianans smemmsmnny  (@ntibodies
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nited States

At least

242 millioy

one or
ceine in

who have been fully vaccinated.
been distributed.

This includes more than 192.7 million pe

521.5 million doses hz
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Multiple Layers of Pre and
Post-Licensure Safety Monitoring

= Vaccine Safety Datalink (VSD)
= Rapid cycle assessments for COVID19 vaccines
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'l JAMA | Original Investigation
’ fﬂ ’ | 2 fcParmnuta — Surveillance for Adverse Events After COVID-19 mRNA Vaccination
' \ Marshfield Ciinic:

o n
N | Ressarchinstiute

Kaiser Permanente. Nicola P. Klein, MD, PhD; Ned Lewis, MPH; Kristin Goddard, MPH:; Bruce Fireman, MA; Ousseny Zerbo, PhD; JAMA. doi101001/jama. 202115072
y
Nortwest | wr : & ve Donahue, DVM, PhD; Elyse O. Kharbanda, MD, MPH; Allison Naleway, PhiD; _Publhedoniine September 3. 2021
i | w m o) s
o { - Pigim
. N © - (
Kaisar Permanente % ’ !
VSD ool (S B ciord » 11,845,128 doses of MRNA vaccines in 6.2
o : wy e R
Sacdine A b et I U 1 = million individuals
Safet i Fuiniiii = . | ¥ i ) -
Dat I‘! K Southem Calfoma | . T = No increased risk of any of the conditions except:
atalin " » \ coc e ]
o ) o = Myocarditis in 12-29 y.o0. (3.7x increase)

= Rare anaphylaxis (5-8 per million)

9 participating integrated healthcare organizations
data on over 12 million persons per year
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ucute kidney injury Absolute Excess Risk of Various Adverse
i Events after Vaccination or SARS-CoV-2 Infection

¢ NEW ENGLAND JOURNAL of MEDICINE Arthritis or arthropathy |5
Bell’s palsy
Cerebrovascular accident
“ ORIGINAL ARTICLE ” Deep-vein thrombosis 150~
Herpes simplex infection 166
Herpes zoster infection 1604
Safety of the BNT162b2 mRNA Covid-19 Lntranagwal hen{\grrhage
. . . . . ymphadenopathy
Vaccine in a Nationwide Setting Lymphopenia
Noam Barda, M.D., Noa Dagan, M.D., Yatir Ben-Shlomo, B.Sc myma'gl;’.l infarction
Eldad Kepten, Ph.D., Jacob Waxman, M.D., Reut a, M.Sc., yocarditis
Miguel A. Hernan, M.D., Marc Lipsitch, D.Phil., Isaac Kohane, M.D. Neutropenia

Doron Netzer, M.D., Ben Y. Reis, Ph.D., and Ran D. Balicer, M.D. Other thrombosis
Paresthesia

Pericarditis
Pulmonary embolism

. o
Seizure ol [%l

Syncope - -
Thrombocytopenia {}“v‘\\é\“ F
Uveitis > «
Vertigo N
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M Risk difference per 100,000 persons who Risk difference per 100,000 persons
received BNT162b2 mRNA Covid-19 vaccine  infected with SARS-CoV-2

N = 884,823 in each group N = 173,106 in each group

No. of Events per 100,000 Persons

No Increase in Severe CV Events Non-COVID-19 Mortality Risk in Vaccinated vs
Following Vaccination in French Elderly nvaccinated Persons; Dec 2020-Jul 2021
N = 11 million
= 3.9 million persons 75 and older in reviewed in French
National Health System

66%-69%

* Incidence of stroke, MI, PE compared in same subjects Decrease in Death

0-14d after receiving vaccine vs other time periods, and
with unvaccinated cohort

Deaths per 100 person / yrs

= No increased risk of any event in 14d after receipt of
vaccine c/w other time periods or unvaccinated controls

Pfizer Moderna Unvaccinated




780,225 Veterans followed > 6 mos

Excluding COVID deaths, vaccinated
had lower mortality than unvaccinated

VA U:S. Departmey;
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Reporting rates (per 1 million doses administered) of myocarditis after

I Vaccine Adverse Event Reporting System (VAERS):
mRNA COVID-19 vaccines, 7-day risk period

Of Veterans Affs ™=

Cohn BA. Science, Nov 4, 2021

\/A Outpatient Clinic

20,000 Nursing Home Residents
followed for death, cardiac problems
and neurologic problems

Vaccinated had lower mortality and
no differences in other problems c/w
unvaccinated

Bardenheir BH. Vaccine, Jun 29, 2021

Myocarditis in 16-24 y.o Male

(Risk per million/yr* or after 2"d dose mRNA Vaccine?® or after COVID?)
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N 4
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-
11 =—
I
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L. Boehmer TK. MMWR Sept, 2021 Baseline Risk after Risk after
2 e milln My Jitis? 2" Dose Vaccine?? covip!
3. Mevorach 0. NEW, Oct 2021

Pfizer Pfizer
b Reporting rates exceed
background incidence* (Males) (Females)
Ages Dose 1 Dose 2 Dose 1 Dose 2
12-15 4.2 39.9 0.4 3.9
16-17 5.7 69.1 0.0 7.9
18-24 23 36.8 0.2 25
25-29 13 10.8 0.2 1.2
30-39 0.5 5.2 0.6 | 0.7
40-49 0.3 2.0 0.1 321,
50-64 0.2 0.3 03 0.5
65+ 02 | 0.1 [
020 dess of e
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Myocarditis in Big 10
Athletes After Recent
SARS CoV2

Cardiac MRI scans on
1597 athletes after
recovering from recent
SARS CoV-2 infection

2.3% of athletes

diagnosed with COVID-
19 myocarditis =

JAMA Cardiology Published online May 27,2021

Myocarditis in Young Male: 16-24

Vaccine best
case scenario

Vaccine Virus
1:20,000 1:43
(VAERS data) (Big10 study)

1. Boehmer TK. MMWR Sept, 2021
2. VAERS database per million vaccines
3._Mevorach D._NEIM, Oct 2021

Patone M et al, Dec 2021
N = 38 million NHS members in UK

NATURE MEDICINE ARTICLES

Number inthe 1-28 Cov-2 posive test per 1 millon vaccinatedinfected
Myocardits Myocardiis (<40) Pericardis Cardiac arthythmia
w 15 s 3000
B
2 g™ gt g 2000
H H H H
HEY H H H
g 8 g g
& H H H
2 - D, D 1,000
10
o o 3 o

BNT162b2 (frst dose)
BNT16202 (second dose)

mRNA-1,273 (second dose)
'SARS-CoV-2 positive test

'SARS-CoV-2 positive test
‘SARS-CoV-2 positive tes!

BNT162b2 (first dose)

‘SARS-CoV-2 positive tes!
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LD1 How does this look?
Lauren Dybsand, 7/23/2021



12/27/2021

“I need to see the
long-term results
before I'll take
any vaccine”

1. In the history of all
vaccines licensed in the
U.S., no serious side
effects have ever been
found after 6 weeks

2. Pfizer and Moderna
vaccines have collected all
their study data and
submitted to the FDA,
same as all other licensed
vaccines. Pfizer fully
approved, Moderna soon.

Vaccinate
With
Confidence

ANY
QUESTIOI

“I have heard the
vaccine could
cause female

infertility? Is this

true?”

66
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Delta puts pregnant women at
greater risk for severe illness

For pregnant women with symptomatic
COVID-19 the risk were:

66% 63% 2X

HIGHER HIGHER HIGHER
for ICU for invasive For death
admission  ventilation or
ECMO
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Michael Yeadon, PhD Spring 2020
Retired pharmacologist “Just a common and garden virus, to which
researcher at Pfizer the world has over-reacted”
- Allergy and asthma treatments
- Let go by Pfizer in 2011 “Their isn’t going to be a 2@ wave. Viruses
don'’t do waves, and btw, herd-immunity is
almost certainly accomplished”

“The pandemic is all but over”

December 2020

“Female infertility could result from

vaccine-induced antibodies”

----ALGTGIGGITTSTQFYYKL------- SQELNGDMERVADSLVTLQDQLNSLAAVVLQNRRALDLLTAERG--rnnnmmmmeemmmmmmmme e ameen
AMQMAYRFNGIGVTQNVLYENQKLIAQFNSAIGKIQALDSLSSTASAVLGKLQVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLD

Spike Protein Syncytin-1

after vaccination
health checker

v-safe“§>)

V-Safe & Registry Monitoring
People Who Report Pregnancy

wesafe After Vaccination Health Checker v-safe COVID-19 Vaccine Pregnancy Registry
Pregnant people reported, United States, Pregnant people enrolled, United States,
as of December 6, 2021 as of December 6, 2021
178,661 7,200

Results of Registry Surveillance Regularly Reported at ACIP Updates
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Fertility and Pregnancy Outcomes in Vaccinated
vs Unvaccinated Women Undergoing FET

Vaccinated Unvaccinated

Pregnancy Pregnancy loss Clinical pregnancy loss

Aaron

70

lllustrative (and disturbing) little exercise:

Google the term “infertility” or “depopulation”,
and the following vaccines:

HPV

Polio
Tetanus
Influenza
MMR

12



For NI Staff
m) National Institutes of Health
COVID-19 Research Search NIH Q

NIH Strategic Response | Funding | Testing | Treatments and Vaccines | News and Stories

COVID-19 Vaccines and the Menstrual
Cycle

NICHD recently awarded five institutions one-year supplemental grants

totaling $1.67 million to explore potential links between COVID-19
vaccination and menstrual changes. Researchers at Boston University,
Harvard Medical School, Johns Hopkins University, Michigan State
University, and Oregon Health and Science University will investigate
whether such changes may be linked to the COVID-19 vaccine itself or
if they are coincidental, the mechanism underlying any vaccine-

related changes, and how long any changes last.
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Reinfection or Breakthrough Risk After
Natural Infection, Vaccination, or Both

A. Recovered N =5.7 million
Recovered 4-6 months
Recovered 6-8 months Age > 60:8.3%
Recovered 8-10 months =
Recovered 10-12 months
Recovered 12+ months
o 0 20 30 a0 50 60 70 80 %0
B. Vaccinated and Booster
Booster 0-2 months b
Vaccinated 0-2 months
Vaccinated 2-4 months Age > 60 :13%
Vaccinated 4-6 months
Vaccinated 6-8 months
10 20 30 40 50 60 70 80 ES)
C. Hybrid Immunity
Vace then Rec 6-8 months

o 10 20 60 70 80 90

30 50
Confirmed infection rate per 100,000 risk days

ldberg Y. medRuiy, Dec 2021
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Immunity from Prior Infection Does Not Neutralize
Omicron: 1-Dose Vaccine Restores Protection

c Wu01 Onmicron
Convalescent 494 93 7997 6 8 1549
" (100%) (97%) (100%) (10%) (30%) (100%)
o .
10 @ 1 (]
° * %
] w ' ! g
Infection BNT1602  O10°% 1
£ o
'.* F E . [
/ 3109 ogd 1 oo °
T 1T > o o0
0 15 12 1416 months 4o M) e
L : . 1 —
TP Early Late  Hybrid Early Late Hybrid Early Late Hybrid

Gruell H._medRxiv Dec 2021
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“I've already had
AN COVID. I should be
protected....right?”

\Fe
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Omicron Evades Immunity from

Both Vaccination and Prior Infection
g d h

B.1.617.2 convalescent

BNT162b2/BNT162b2 super immune
51024 & @ i 102 \ . P )
o o
o )
256 A 256
3 o
Iy = 3
[} 2 ] 3
641 |0 = 84
o
16 o r8—| 16
A )
Lo ’ \61'
v » N

' i & A
Rossler A. medRxiv Dec 2021

6 Reasons Why You Should Consider
Immunization After Prior Infection:

Protection from prior infection is not 100%, esp in elderly and
studies of efficacy were relatively short-term and pre-Delta

Yale model suggests 50% reinfection risk within 2 years !

= Boosted vaccine recipients and vaccinated/prior-infected subjects
have 10-55x higher antibody levels than prior-infection alone 23




6 Reasons Why You Should Consider
Immunization After Prior Infection:

= Prior-infected subjects c/w vaccinated subjects were 5x more
likely to test (+) for COVID when hospitalized w resp illness 4

Prior-infected subjects that get even 1 dose of vaccine cut their
risk of subsequent infection ~ in half 56

Most prior-infected subjects were not able to neutralize a test-
tube engineered “super-virus” with 20 different spike-protein
mutations. But those who were vaccinated effectively
neutralized the engineered mutant 7

12/27/2021

“I have heard that
over 9,000 people
have died after the

COVID-19 vaccine...Is
this true?”

NO!

q ¥ 9
Fromvs.after. 2|~~~
whatis the @E
difierence?! "/

81
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VAERS Reports of Death After COVID-19 Vaccine by Age Group (N=9763)*

What type of events are reported?

¥'601 had cancer

¥'313 hospice

¥'226 falls

¥ 24 suicides

¥'6 motor vehicle accidents
¥3 drownings

¥ 8 over-doses

¥'2 gunshot wound

* The report of an adverse event to VAERS is not documentation that a vaccine caused the event}

Data through 12/17/21
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Overwhelming Majority of COVID VAERS . .
Reported Deaths are in Elderly (N=9763)* Cause of Death Reported in VAERS After COVID-19 Vaccine thru 12/17/21

&

@
=}
3

(3_(‘
Age in Years Mmi DVT/PE

* The report of an adverse event to VAERS is not documentation that a vaccine caused the event. Data through 11/17/21 . N .
P - 8 17/ * The report of an adverse event to VAERS is not documentation that a vaccine caused the event. Data through 12/17/21

Vaccinated Grou Unvaccinated Grou No Increase in Severe CV Events
i P Following Vaccination in French Elderly

= 3.9 million persons 75 and older in reviewed in French
National Health System

= Incidence of stroke, MI, PE compared in same subjects

0-14d after receiving vaccine vs other time periods, and
with unvaccinated cohort

= No increased risk of any event in 14d after receipt of
vaccine c/w other time periods or unvaccinated controls
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