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* The Past — history of Pandemics
* The Present — vaccines/variants

* The Future — have we learned?

The Past

A Bit of History

Should we be surprised?

THE

NEW YORKER

“There’s never been anything like
this in history. Nobody knew there
would be a pandemic or epidemic

of this proportion.”

President Donald Trump
Press Conference, March 19, 2020

https://www.newyorker.com/magazine/2020/04/20/how-anthony-fauci-became-americas-doctor

. 1918, 1957
Influenza Pandemics 1g65 2000

+—— Interpandemic ———

Epidemic
Epidemic

~11 pandemics of Influenza have occurred since 1580

“Spanish Flu” (H1N1) 1918 -19

20 -40
(1007)
million
deaths

©€2001 Trish Perl. JHH Hoalthcare Epidemiology an Infection Control
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Annual Death Rates/1000 (All Causes)
March 1918 - April 1919

Excess deaths related to
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Frost, W.H. JAMA. 1919:73;313.

“Asian Flu” (H2n2) 1957 - 58

More than

2 million
people died
worldwide

©2001 Trish Perl. JHH Healthcare Epidemiology and Infection Control.

Edmonton

Journal

October 30,
1957
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More than

1 million
people died
worldwide

©2001 Trish Perl. JHH Healthcare Epidemiology and Infection Control.
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Laboratory-confirmed Pandemic (H1N1) 2009
hospitalized cases, ICU cases and deaths in

Canada by date of onset
mid-June 2009

Hospitalized cases
ICU cases.
®Deaths
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Symptom onset date (or specimen collection date)
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Gcnar |Second Wave|

pHIN1 Hospitalizations,
ICU Admissions and Deaths
in Canada thru Nov. 14, ‘09

«| mid-June 2009
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Laboratory-confirmed cases
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Early November ——>

2009

Symptom onset date (or specimen collection date)

Influenza H1IN1 2009
Paradox

@ Mild in Most @

Severe in Some
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Global Distribution of Deaths
from H1IN1 over the First Year
| Deaths from HIN1 15 X Higher Than Previously Thought

| 284,400 Respiratory and CV Deaths from HIN1
(151,700 -575,400) - 2.8 Million Years of Life Lost
Dawood F.S. et al. Lancet Infect Dis. 2012;12:687-95.

O<so
3 Data not available
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The only
~. thing certain

» f\:/'i\\\ about
% y%;\\influenza
viruses

) /' is that
» ' nothing
is certain.
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SARS

Severe Acute
Respiratory

Syndrome

SARS Coronavirus
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24 yr. Old Nursing Aide with 1 week of

fever, dry cough and muscle pain

Spread from Hotel M

March, 2003

rovince,

21

WHO SARS Case Count 26/9/03

Country | Cases | Deaths | Case Fatality (%)
China 5327 | 349 7

Hong Kong| 1755 | 299 17
Taiwan 346 37 11
Canada 251 43 17
Singapore | 238 33 14
Vietnam 63 5 8

u.s. 29 0 0
TOTAL [8437| 813 9.6 %
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The Culprit....
...A New Coronavirus

«» Coronaviruses ...

1/3 of all Colds

% Large virus with

characteristic

crown-like appearance

20
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FAR EASTERN ECONOMIC

June 2012

Omrani, A.S. et al. Int J Infect Dis 2013;e668-672.
T

A New Human Virus MERS - CoV

Middle East 2012 2019

Respiratory Syndrome

Coronavirus

MERS-CoV H

I

%) Organization
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September 2012
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MERS-COV TRANSMISSION AND GEOGRAPHIC RANGE &) g‘;’;ﬂlﬁgggg

MERS-CoV

Hui, D. Lancet 2016;
388:942-43.

|882 Deaths / 2566 Cases = 34% Mortality

LTS B

AN BN
’iﬁ;i‘ 27 Countries

www.emro.who.int/health-topics/mers-cov/mers-outbreaks.html

N

animal origin
causing Human
disease.

December 31, 2020

i LD 2 2 & —— P 3
Centre for Infections/Public Health England/Science Photo Library
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On December 31, 2019, the World
Health Organization was informed of an
outbreak of “pneumonia of unknown
cause” detected in Wuhan City, Hubei
Province, China — the seventh-largest

city in China with 11 million residents.

Pneumonia linked to the Seafood
I\/Iarket_jp Wuhan — Dec 2019

i

Patient 2

Patient 2
Day 11

Day 8

Zhu, N. et al. N Engl J Med 2020;382:727-33
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Jan. 6, 2020

&he New Pork Eimes
China Grapples With Mystery
Pneumonia-Like lllness

Beijing is racing to identify a new illness that has sickened 59

people as it tries to calm a nervous public.

BEIING — For days, Li
Bin had what felt like a

| cold, with a high fever of
between 102 and 105,
and he could not
understand why he
wasn’t getting better.

https://www.nytimes.co/2020/01/06/world/asia/china»SARS»pneumonialike.html

Coronavirus
Family
Tree

SARS-CoV-2

Coronaviruses \\ SARS-CoV-1
} MERS-CoV

Zaki, AM. et al.
N EnglJ Med 2012; 367:1814-1820
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CORTNAVIRUS

720\

N

@ WHO
_2 :\ -

World Health
Organization The disease caused by

) Novel Coronavirus, SARS-CoV-2
Virus

is now officially called

CO - Corona
VI —Virus
SARS-CoV-2 D -Disease
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Primary Symptoms of COVID-19

. —— Headache
Congestion or runny nose,

new loss of taste or smell

Cough, sore throat
or body aches or difficulty breathing

fever or chills
? Nausea or
“Symptoms may appear «n% ) vomiting, diarrhea

2-14 days after
exposure to the virus.”

Fatigue, muscle a Shortness of breath

UIMedVirol 202092577 . slidecredit clicaloptionscom

Early Experience in China

* 80% mild

* 15% more severe (possible

hospitalization)

* 5% ICU/Death

5/1/21
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Spread of SARS-CoV-2

Droplets

6 Feet
~ L
x| Coughing
. . Sneezing
Person with SARS- ig;f::g Susceptible
CoV-2 Person
Galbadage. Front Public Health. 2020;8:163 stide credit: glnicaloptio mm:
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Novel Coronavirus Feb. 9, 2020

Total Cases: 37,592
China: 37,232
Deaths: 814
Countries: 27

coronavirus.jhu.edu/map.html
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Spread of SARS-CoV-2
Droplets
. %‘
. — —
A '
L L
] ] Fomites
Person with SARS- Susceptible
CoV-2 Environment Person
Galbadage. Front Public Health. 2020;8:163 Siide credit: clnicaloptions.con
40

March 3, 2020

Total Cases: 93158
Deaths: 3198
Countries: 82

coronavirus.jhu.edu/map.html



http://www.clinicaloptions.com/
http://www.clinicaloptions.com/
http://www.clinicaloptions.com/
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Johns Hopkins Coronavirus Map

Mar 22, 2020 First Wave

336,000 Cases and 14,600 Deaths Daily Cases by Date/Location
/South
Calgary
: . A
Canada — 1470 Cases

Alberta — 259 Cases - 1 Death May 21, 2020

Italy - 5,476 deaths

43 44

COVID-19 Cases in Alberta

Flattening the Curve
through September 27, 2020

fl ing th Avoid
attening the curve ‘ T —
oy | Social Distance L. The
e | Limit Your Bubble Wave
Health
Clean Hands e
Stay Home System

COVID-19 cases

45 46
. 2000 Second Infection
cases Wave .
Connections
, 1500 Calgary 15% of people ¢
g account for e
§ 1000 80% S
‘§° Edmonton of all
-
secondary
500 i .
infections
O p— .
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role Lewis, D. Nature 2021;590:544-546.
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Where did COVID-19

come from?

49

Origins of Coronaviruses

CoV

-
ﬁﬁ 'mvl« _

Civet \ H
= 10 years = 7 years = ?years =
—_— —_— —_

2002 2012 2019 2027
SARS MERS COVID-19 m

Dhama, K. et al. Clin Microbiol Rev Oct. 2020.
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Global Cases — 148,018,784

Global Deaths — 3,123,782
U.S.—32,126,653 Cases and 572,794 Deaths
India — 17,636,307 Cases and 197,894 Deaths
Canada — 1,195,827 Cases and 24,018 Deaths

April 27, 2021

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

AN

g?g@ World Health WHO

i‘,}’ Organization
BATS STILL LIKELY

SOURCE OF VIRUS,

EXPERTS SAY

WUHAN The World Health
Organization-led team prob-
ing the origins of COVID-19
said bats remain a likely
source and that transmis-
sion via frozen food is a
possibility, but it ruled out a
lab leak.

WHO Review of
Source of

SARS-Cov-2

Edmonton Journal February 10, 2021

The Present
Virus
Variants
Vaccine

Cumulative Global Cases of
COVID-19 — April 27, 2021
— 150M 148,018,784

Jan 20 Jul 20

coronavirus.jhu.edu/map.html
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Who is Getting COVID-19 in Alberta?

[sale] -

7079 years

S| — - 2050
5 | — - year
o| I - olds

]

Under 1 year
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Count
www.alberta.ca/stats/covid-19-aTBerta-statistics.htmticharacteristics ~ April 25, 2021

Covid-19 in Alberta
2000
o 183,301 Albertans
Tc:). 1500 [2074 Deaths
nq.', Calgary
S 750 616 Hospitalizations
o 145 in ICU Edmonton
(&)
0
E s
p=d
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Severe Outcomes in Alberta

Hospitalization 4‘2
ICU 0‘7
Death 1.2
Percent
0 05 1 15 2 25 3 35 4 45

www.alberta.ca/stats/covid-19-alberta-statistics.htmitsevere-outcomes
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SATURDAY. MARCH 20, 2021 Edmonton Journal March 20, 2021 POSTMEDIA

VARIANT CASES ON THE RISE

Province records record-breaking numbers for second straight day A3

i W 5

Emergence of Vari

anls

59
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Alberta - Severe Outcome by Age
Hospitalizations  ICU Admissions Deaths
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Variants
Changes in Spike Protein

Spike
Protein

Cell
Surface

rinAANIZRE LARY

10


https://www.alberta.ca/stats/covid-19-alberta-statistics.htm

Variants — Why Do We Care?

1. More infectious??
2. More serious??
3. Evade our immune systems or vaccines??

4. (Evade our tests??)

61

of concern 202012/1: matched cohort study

Robert Challen,?> Ellen Brooks-Pollock,>** Jonathan M Read,>® Louise Dyson,>”
Krasimira Tsaneva-Atanasova,>® Leon Danon>*®°

Risk of mortality in patients infected with SARS-CoV-2 variant

=3
S
S

BMJ 2021;372:n579

64%
increased

death

from

2
2
-g 0.999
& Wild Type risk of
_g 0.998
2
3
© 0997 =
== S gene positive Increase
S gene negative
0.996
B.1.1.7 Variant 24t04.1
09935 7 14 21 28 deaths/

Time from first positive test result thousand
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/__E‘Sg SARS-CoV-2 mRNA
S0 NS vaccine
NANOPARTICLE i\foEG 2000
A lipid

Patient-derived
antibodies

al spik
proteins

SARS-CoV-2

s 7 s
mRNA Encoded mRNA (P e
Vaccines \ e
S \A

(Pfizer and 5'\/3—
MOderna ndoplasmic N
) ‘ rs‘tup“l\um \ &\Q>

Castells, M.C. et al.
N EnglJ Med on line 30.12.20.
DOI: 10.1056/NEJMra2035343 NUCLEUS
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Emergence of B.1.1.7 and Prevention
by Vaccination in Israel
. B

g & é& 8117 vatee
@g & 45% more

0-59agearoup /| \ 60+ age group Transmissable
Surveilan

& 9 O O@ o *”9 °“;G And became
o8 en @ @ # @  Thedominant

<10% two weeks post the >50% two weeks post the Strainin
14 dose of Phizer-Biontech 1% dose of Plizer Biontech
vaccination vaccination

B.1.1.7is

December 24th
2020

January 14th
2021

Israel over

Munitz, A. et al. »
Cell Reports o & e o O o 3.5 weeks

4] (%)
Medicine 2021 00 ©
doi.org/10.1016/j.xcrm.2021.100264

February 7th
2021
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Absolutely
True,
Incredibly

Amazing Story
of the Covid-
19 Vaccine

covID-19

Coronavirus
Vaccine

Tara Haelle

https://elemental.medium.com/th y
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Johnson and Johnson; Oxford-
Astra-Zeneca/Covishield

Non-replicating viral vector ﬂ —— oS CELL
5 induces an immune
SARS-CoV-2 virus response directly,

Spike protein and can enter cells
\3 L2 @)
4
” %%

Viral vector

2
o J
(Q 1% 7 \ Host cell uses gene
I carried by viral vector
| > to make spike protein
-

Gene encoding
SARS-CoV-2

spike protein

A4S,

y | LK Immune response

https://www.cbc.ca/news/health/covid-vaccines-canada-profiles-1.5708240

CBCNEWS
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247 — - Placebo
937 Partial immunity
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Polack £.P., Thomas, 5.J. et. al
N EnglJ Med 2020;383:2603-2615.
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Cumulative COVID-19 Vaccine
Dosing in Alberta — April 25, 2021

Approximately 25% of Albertans have
Received at least One Dose of COVID-19 Vaccine

 Vvaccine Coverage (%)

www.alberta.ca/stats/covid-19-alberta-statistics.htm#immunizations
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guardian

Ten reasons we got Covid-
19 vaccines so quickly
without 'cutting corners'

Adam Finn.

December 26, 2020 ‘Rapid But Not Rushed

www.theguardian.com/commentisfree/2020/dec/26/ten-reasons-we-got-covid-
19-vaccines-so-quickly-without-cutting-corners?CMP=share_btn_link

Impact of Vaccination

No Vaccine

3 . 0- s .
Infections 015/ Hospitalizations

z 0.10-

1 Vaccine 005

T T T T T T T 0 7 14 21 28 35 42

0 7 14 21 28 35 42
Days
Days
0.20 0.05
05| Severe COVID-19 o0«] Deaths
0.10- 0.03.
0.02:
005 o —"_/‘_J—‘J_
) 7 14 2 28 35 42 o 7 14 b4 28 35 42
Days Days

Dagan, N. et al. N Engl J Med April 15, 2021,384;1412-1423.
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Rapid,

But Not Rushed

70

Ten reasons we got Covid-19 vaccines
so quickly without 'cutting corners'

6. Research data was
collected electronically

7. Studies attracted a huge
number of volunteers

1. Pandemic plans were
already in place

2. China identified a novel
coronavirus early

3. Substantial funding was 8. Trials have yielded rapid
granted immediately results

4. The clinical trials process 9. Early vaccines worked
was speeded up well

5. Vaccine trials started
straightaway

10. Regulation took place
while the studies

were continuing

Adam Finn. The Guardian Dec. 26, 2020

www theguard MP=share_btn_link
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72
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wintoncentre.maths.cam.ac.uk/news,

Risks and Benefits of
Astra-Zeneca Vaccination

Weighing up the potential benefits and harms of the Astra-Zeneca COVID-19 vaccine
For 100,000 people
with medium exposure risk*

1CU admissions due to COVID-19 prevented

Specifclood cots due tothevacie:
every 16 weeks: A8 Broup

20-29yr T T
Benefit of Vaccine

30-39yr )
(prevention of ICU)

40-49yr

50-59yr VS.

s0-69yr Blood Clo_ts from

Vaccine

Extremely Low Risk vs. Very Low Risk??

harms-astra-zeneca-covid-19-vaccine/
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VANCOUVER SUN

COVID-19: Majority of Canadians
plan to get vaccine, but hesitancy
and misinformation common,
says poll

Cheryl Chan. April 19, 2021

Nearly one in four Canadians expressed some degree of vaccine hesitancy,
the nationwide Insights West poll finds, with concerns ranging from side

effects of the vaccines to a belief they’re not effective and that COVID-19
isn’t a serious disease
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The World Mortality Dataset: Tracking excess mortality across
countries during the COVID-19 pandemic

Ariel Karlinsky*= and Dumitry Kobak®®  Jan. 27, 2021

www.medrxiv.org/content/10.1101/2021.01.27.21250604v2

Canada |Excess Mortality in 77 Countries |
W Excess Mortality (red line)
Baseline (black line)
0.9 25 ;91_00 exces§ deaths
9.100 3% 3% increase in deaths
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Excess Deaths in U.S. and Sweden

United States Sweden
1.2 130 1.1 92
420,000 14% 9.400 11%

Karlinsky, A. www.medrxiv.org/content/10.1101/2021.01.27.21250604v2

Australia and New Zealand:
Strong Lockdowns Reduced Deaths

Australia New Zealand

et | | g Ry

0 -19 0 -44
-4.700 -3% -2,100 -6%

Reduction in Deaths: strong lockdowns, no COVID, no Influenza,
reduced Motor Vehicle Accidents & Air Pollution

Karlinsky, A. www.medrxiv.org/content/10.1101/2021.01.27.21250604v2
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The Future

LIFE'S NEW NORMAL
AFTER COVID-19

Edmonton Journal February 17, 2021

78
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Four Predictable Waves of COVID

Dr. Sohail Gandhi April 15, 2020 Immediate

Impact

Delayed Urgent
Conditions

Ignored Chronic
Disease

Health Footprint of
Pandemic

Mental Health

? Long COVID

SR ]
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What will things be like?

* What is the future of Continuing Care?

* What is the future of Public Health Restrictions vs.
Individual Rights and Freedoms (we need a
Supreme Court Case to address this)

* What is the future of Downtown? Office Towers?
Retail and Shopping Centres?

* What is the future of the Handshake? Will it be
replaced by the Fist Bump, Elbow Bump, etc?

» Will we need Vaccine Passports to travel or attend
concerts and sporting events?
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Structural Inequities

Job Security

Increased
Exposure

‘ Transmission

Increased

Household Crowding

| Multigenerational Housing |

Increased
Susceptibility

L

L

| High Population Density |

| Chronic Stress and Disease |

Increased
Vulnerability

Social Determinants:
Poverty and Education

Adapted from Muge Cevik

What will we learn from
this that will make us

better?

80

Syndemic

Socio-
economic

Singer, M.

Biological and Social Interactions 1990's
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Infodemic

COVID Has Created a Perfect
Storm for Fringe Science

It’s always been with us, but in a time of pandemic, its practitioners have an amplified capacity
to unleash serious harm

83

Richard Grimes, Scientific American April 26, 2021

84
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Emergence of Zoonoses 1918-2013

West Nile virus HIV SARS
>15,000 deaths in >30 Million Deaths 2002-2003
=T lendra virus.
. Four deaths

uuuuu

Llog000 deaths o
Bean AGD, et al. Nat Rev Immunol 2013;13:851-861.

Will we spend time
and money on

preparedness?

85

The best preparation for
tomorrow is to do today’s
work superbly well.

Sir William Osler
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COVID-19

The $16 Trillion Virus

Cutler, D.M. and Summers L.H. JAMA 2020;324;1495-96.
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How will we relate to
one another in the
future?

Are we a global community?

88

One Health

What they’re eating for Lunch on
the Other Side of the World

Really Does Matter

89

90
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