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University of MN — Infectious Diseases

Paul J Carson, MD, FACP
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Coronavirus delta variant tightens grip on
North Dakota; vaccine opponents protest

COVID-19 Vaccines

* Are they really necessary?
* Do they really work?

* Are they really safe?

Most Common Concerns: Most Common Concerns:

= COVID-19 is being over-blown = COVID-19 is being over-blown
= Vaccine was developed too fast

= Concerned about side-effects and long-term safety

= Vaccine is killing people

= More vaccinated people are getting COVID than unvax

= You're messing with my DNA

= Rumors about infertility
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Alex Berenson says worldwide COVID §
outbreak has so far only been 'slightly
worse than a bad flu year'

Hospitals are not overflowing. Bodies are not piling up in the streets

THE COVID DEATH
COUNT IS INFLATED

_COUNTIS INFLATED |
CHANGE MY MIND

COVID-19 Morbidity and Mortality

uU.S. ND

= 44,217,318 cases = 1:5 tested positive
= 711,020 deaths = 1:138 hospitalized
= 34 |eading cause of death = 1:460 died

= 2,674,920 hospitalized

= Long-COVID?

A refrigerated trailer sei s ater at Kingsbrook Jewish Medical Center in Brooklyn
on Tuesday. Demet The

“99.8% of people

with COVID survive....
I’'m healthy, I'll take

my chances”

Excess All-Cause Mortality in U.S.

2017-18 Flu

Season \
#

it
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What Does Survival Look Like?
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After 100 days in Sanford’s COVID unit, young Cass
ome

i ;
Symptomatic Cases - Median itali Ads ) ’

15% 20% 25% 30% 35% 40% 45% 50%

% Hospitalized

Reese H et al. Clin Inf Dis 2021

o

The NEW ENGLAND ]OURNAL of MEDICINE

Confronting Our Next National Health Disaster
— Long-Haul Covid

Steven Phillips, M.D., M.P.H., and Michelle A. Williams, Sc.D.
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Articles W] Prolonged Symptoms at 6 mos Common in a

www.thelancet.com Vol 398 August 28, 2021 Cohort of Outpatient COVID Patients

Most Common: fatigue, no taste/smell, short of breath
in hospital survivors with COVID-19: E 2Y0) 9

a longitudinal cohort study

Symptom or Problem m

Any symptom 49%
Fatigue or weakness 40%
Sleep problems 17%
Smell disorder 12%
Anxiety or depression 26%
Persistent abnormality on CT of the chest 39%
i 18-39 40-64 Over 65
Abnormal gas exchange in lungs 23%
Ongoing shortness of breath 30% Logue et al. JAMA Qpen Network, 2021 Age Group
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* Ongoing study of brain Neuropsychiatric Testing After COVID-19 Recovery
H truct ti ig]
U.K Biobank Study i seane o the

brain

« Compared 394 COVID
patients (over 95% were
outpatients) with 388
matched controls

» COVID-19 patients had
significant shrinkage in !
brain grey matter in 5 Attention Working Processing Executive Category Memory Recall

. Memory Speed Functioning Fluency
areas of the brain

% Impaired > 1.5 std dev

Douaud G. medRxiv Jun 2021 Becker JH. JAMA Open Network, Oct 2021

Most Common Concerns:

= Vaccine was developed too fast

= Concerned about side-effects and long-term safety

= Vaccine is killing people

Trump endorses COVID-19 vaccination as a 'miracle' and 'a
real lifesaver' in interview with New York Post

Grace Panetta

“This mRNA
technology is too —
new. I need to see R
the long-term .

results before I'll
take any vaccine” OPERAT'ON‘/

OPERATION

President Donald T ks duri
Tuesday, Dec. 8, 2020, in Washington. ©

"Operation i it" on the White
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SUCCESS!
Vaccines tested, approved, and distributed

- THE HISTORY OF
, mRNA Vaccines
Today’ h MRNA

_ELLEN smarts and spikes
After outbreaks of other coronaviruses in 2003 (SARS)
and 2012 (MERS), scientists study how the “spike
protein” works and how it could be used in vaccines.

: XTI And we're off! 3
L4 l
In 2005, scientists figure out how to make =
Z synthetic mRNA safe for injection into cells. Dr. Kizzmekia Corbett C
- Research in the field accelerates. \
Failing forward

R Could synthetic forms of mRNA be used in medicine?
2 The potential seems endless, but so do the challenges.
Failed experiments still build knowledge.

=
—— B
1980s Love those lipids =
L (S

5 Researchers study the nature of lipids, which lays
4 the groundwork for using lipid nanoparticles in
MRNA vaccines many decades later.

ns in the United States
At least

2120.5 million

: have received one or

doses of the vaccine in
the U.S.

ncludes more than 190.7 million people who have been fully vaccinated.
503.4 million doses have been distributed.

I,
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10 Vaccines in the pipeline for
closely related SARS CoV1
and MERS from 2007 to 2020

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

Rare serious adverse events reported after COVID-19 vaccination

Janssen mRNA
vaccine vaccines

Thrombosis with
thrombocytopenia
syndrome (TTS)

Guillain-Barré Myocarditis
syndrome (GBS)

3.5 : million
3 : million 7 : million
25-50 : million
8 : million young females 15 : million older males young males

Anaphylaxis - 5 : million with all the vaccines

“I have heard that
over 15,000 people
have died after the

COVID-19 vaccine...Is
this true?”

29
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How a CDC Database Is Fueling Global
Anti-Vaccination Sentiment

By Corbin Duncan April 6,2021 < share ° @
o

j tHARVARD POLITICAL REVIEW
| »

Unvaccinated Group Vaccinated Group

35

Multiple Layers of Pre and
Post-Licensure Safety Monitoring

= Vaccine Safety Datalink (VSD)
= Rapid cycle assessments for COVID19 vaccines
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9 participating integrated healthcare organizations
data on over 12 million persons per year
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JAMA | Original Investigation

Surveillance for Adverse Events After COVID-19 mRNA Vaccination

Nicola P. Klein, MD, PhD: Ned Lewis, MPH; Kristin Goddard, MPH: Bruce Fireman, MA; Ousseny Zerbo, PhD;
KaylaE. H. MPH: J G. Donahue, DVM, PhD; Elyse O. Kharbanda, MD. MPH; Allison Naleway. P!

No. of Events per 100,000 Persons

Absolute Excess Risk of Various Adverse
Events after Vaccination or SARS-CoV-2 Infection

Risk difference per 100,01
CoV-

infect s.
N = 173,106 in each

00 persons

2
group

JAMA. doi-10100V/jama 202115072

h[;— Published online September 3, 2021

= 11,845,128 doses of mRNA vaccines in 6.2
million individuals

= No increased risk of any of the conditions except:
= Myocarditis in 12-29 y.o0. (3.7x increase)
= Rare anaphylaxis (5-8 per million)

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

( ! 4
K- V7
! JAMA Cardiology Published online May 27, 2021

Vaccine
1:20,000

/

Myocarditis in Healthy Young Male

Virus

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

2. All current vaccines
now studied 6-12 mos.

41




What Scares People Most?

#  New York Times <[J] Bestsetier

cﬁ‘{{%‘y

The possibility of
something that has
never been found in

approved U.S. vaccines

Clear aml P N
Prese“t g% % Lateious
panger g -
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Most Common Concerns:

= More vaccinated people are getting COVID than unvax

Base Rate Fallacy:
“But over 50% of the people with COVID are vaccinated?!”

Vaccinated (N=90) Unvaccinated (N= 10)
* o 0 0

MMM A

¢ o o 0

MMM | e

Attack Rate:

= Has COVID-19

T = Healthy

10/27/2021

Non-COVID-19 Mortality Risk in Vaccinated vs
Unvaccinated Persons; Dec 2020-Jul 2021

N = 11 million

66%-69%
Decrease in Death

Deaths per 100 person / yrs

Moderna Unvaccinated

XuS. MMWR Oct 22, 2021

= a INSIDER o CD
Get Israel says the Delta variant is infecting vaccinated people,
Ready representing as many as 50% of new cases.
For e e
Base-Rate [§
Fallacy
46

Age-standardized incidence of COVID-19 cases, hospitalizations, and
deaths, by vaccination status — 13 U.S. jurisdictions, April 4-July 17, 2021

Cases Hospitalizations Deaths

/ | W

T T T T T T T T
May Jun Jul May Jun Jul May Jun Jul
Week Wesk Week

=1
=

(per 100,000)
L i

Age-standardized incdience
L

=@ Fully vaccinated =@ Not fully vaccinated
MMWR / September 10,2021 / Vol. 70
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After Delta became the most common variant*
fully vaccinated people had reduced risk' of...

INFECTION

Vaccination offers strong
(F e protection against COVID-19
(@

bit.ly/MMWRS1021

Most Common Concerns:

= You're messing with my DNA

10/27/2021
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Most Common Concerns:

= Rumors about infertility

.

PIC = Pre-integration Complex

©

Cell

2

)

“I have heard the
vaccine could
cause female

infertility? Is this

true?”

NIRRT

A THIS IS
FALSE!

54




Spring 2020

‘Just a common and garden virus, to which
the world has over-reacted”

Michael Yeadon, PhD
Retired pharmacologist
researcher at Pfizer
- 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”

v-safe and Registry Monitoring people who report pregnancy
v-safe After Vaccination Health Checker v-safe COVID-19 Vaccine Pregnancy Registry

Pregnant peaple reported, United States, Pregnant people enrolled, United States,
as of October 12, 2021 as of October 12, 2021

166,153 5,104

Results of Registry Surveillance Regularly Reported at ACIP Updates

coc

A
CENTERS FOR DISEASE’
CONTROL AND PREVENTION

COVID in Pregnancy

* |CU admission 3x 1

= [nvasive ventilation 2.9x 1
» Death 1.7x T

= Increase in premature birth

= Neonatal adverse outcome 2.1x t

MMWR Morb Mortal Wkly Rep. 2020,69(44):1641
Eliasia E. J Maternal-Fetal & Neonatal Medicine,
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----ALGTGIGGITTSTQFYYKL-------SQELNGDMERVADSLVTLQDQLNSLAAVVLQNRRALDLLTAERG-------n=nnmmmemmmmomeeoeeen
AMQMAYRFNGIGVTQNVLYENQKLIAQFNSAIGKIQALDSLSSTASAVLGKLQVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLD

Syncytin-1

Spike Protein

56

Illustrative (and disturbing) little exercise:

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

HPV
Polio
Tetanus
Influenza
MMR

LA wWwN e

58

I Severe illness and adverse maternal, pregnancy, and neonatal
outcomes among pregnant women with COVID-19

Compared with non-pregnant WRA* with COVID-19 Odds Ratios Number of

[95% CI] events / Total
ICU admission —— 2.13(1.93-2.95) 10,184 / 601,108
Invasive ventilation . 2.59 (2.28-2.94) 3,550 / 601,044

ECMO i 2.02 (1.22-3.34) 137 / 461,936
[ 2 a 6 8 10 12 14

Compared with pregnant women without COVID-19 °"K"9’5;‘2‘|‘]’$ E"I“E‘:":‘:’/’;:;I

Maternal death ——— 2.85 (1.08-7.52) 16 /4,820
Preeclampsia** e 1.33 (1.03-1.73) 28,326 / 424,344

Preterm birth - 1.47 (1.14-1.91) 719 /8,549

Stillbirth e 2.84(1.25-6.45) 35/5,794

NICU admission 489 (187-12.81)  848/5:873

10



CORONAVIRUS
North Dakota baby’s nearly fatal fight with COVID-19
signals new risk to children

ANY
QUESTIONS

Natural Infection vs Vaccination

= Natural infection typically produces better immunity

= Test-tube studies suggest antibodies from vaccination may be higher and
better than from natural infection

= 2 clinical studies (solid, but not yet published), - natural infection at least
as good as and maybe better than vaccination

= 2 published studies (Denmark and India) showed many reinfections after
prior infection

= Prior infection + vaccination - “elite” level of antibodies, lowest reinfection

10/27/2021

“I've already had
COVID. Maybe |
don’t need the
vaccine?

Maybe

64

No Mandates if Prior Infection?

Pros
= Fairness

= Reducing resistance

= Conserving limited resource

Cons
= Implementation challenges

= Not optimal protection

= Perverse incentives

Dorit Rubinstein Reiss

11
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COVID-19 Vaccines

* Do they really work?

68

Reasons Why Vaccine Efficacy Might Decline

Delta
Variant

Vaccine Effectiveness Against Infection Vaccine Effectiveness Against Hospitalization
100 100
%
e e
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71 72
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Rates of COVID-19 Cases or Deaths by Vaccination Status and Vaccine Product

April 04 - September 04, 2021 (16 U.S. jurisdictions)

Outcome

Cases
[l Deaths

=

@ Unvaccinated|
® Janssen
@ Pfizer

@ Moderna

Incidence per 100,000 papulation

=S

May 2021 Jun 2021 Jul 2021 Aug 2021
Month

73

Post-dose 3 BNT162b2 GMTs Indicate a Substantial Boost
to the Delta Variant Similar to Wild Type

18-55 Years Old

65-85 Years Old

arrl 5-12X iNCrease in antibody levels

(95% )

s c/w peak levels after 2" dose

= =2

E’ |eJeleleY A4

-T:!; 1,000 03(1700 201
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= 00

g 100 o

8

§ et (1 1 LLoD
1o 1 Month After Dose 2 1 Month After Dose 3 1 Month After Dose 2 1 Month After Dose 3

O PRNTy; [ PRNTou,

‘SARS-CoV-2 Neutralization with BNT162b2 Vaccine Dose 3 | NEJM (openathens net), DOI: 10.1056/NEJMc2113468.
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COVID-19 SANF®RD
HOSPITALIZATIONS

On Oct. 12, 2021 Total number of patients with COVID-19 at Sanford Health*

211 48 30

HOSPITALIZED IN THE ICU ON VENTILATORS

91% — 97% Unvaccinated

UL '**

192 unvaccinated 45 unvaccinated 29 unvaccinated
19 vaccinated 3 vaccinated 1vaccinated

*22 Sanford Health-owned hospitals

What About

Boosters?

Effect of a 39 Dose of Vaccine in
People > 60 y.o. in Israel (N=1.1 million)

2
80
70 ———— mNon-Boosted = Boosted
)
)
40
30

Incidence per 100k person-days

Infection Severe lliness

Bar-On Y et al. NEJM Sept 2021

13
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“Why should my
child get
vaccinated?”

Incidence of COVID-19 Hospitalizations in Children Age 0-17
0.4
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COVD-AET :Et N 2021 QbR FluSurv-NET :: 2017-18 :: Cumulative Rate

Age Group Selection
0 — o4y
M — s17yr

Rates per 100,000 population

Fig 8. United States: Number of COVID-19 Cases Added in Past Week for Children and Adults*

Adult cases [l Child cases

248%
child cases

Number of cases added

Week ending in

o721

Should Children be Immunized?

Cases 6,047,371

Hospitalizations
(23 states and NYC) 2807
Deaths

(43 states and NYC) e

Multi-Inflammatory
Syndrome in Children

5,217

AAP Children and COVID-19 State Data Report
CDC - State Reporting of MISC

NDSU EPGE RN

Cumulative COVID-19 Hospitalization Rates in
Adolescents Compared with Influenza

— COVID-19,2020-2021 2 8)( I

35- === Influenza, 2017-18
=+« Influenza, 2018-19
=« Influenza, 2019-20

Hospitalizations per 100,000 population

S T T T T T T T T T T T T T T T T T T T T T T
40 41 42 43 44 45 46 47 48 49 50 51 52 53 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Surveillance week MMWR / June 4,2021 / Vol. 70
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nature

Explore content v Journal information v Publishwithus v Subscribe

Long COVID and kids: scientists
race to find answers

cl OVID too,

and how severely.

85
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