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Objectives
• The Past – history of Pandemics

• The Present – vaccines/variants

• The Future – have we learned?
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The Past
A Bit of History

Should we be surprised?
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“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
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Influenza Pandemics

~11 pandemics of Influenza have occurred since 1580

1918, 1957
1968, 2009
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“Spanish Flu” (H1N1) 1918 -19

20 - 40 
(100?) 
million 
deaths

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

Frost, W.H. JAMA. 1919:73;313.

___  45 American Cities
----- 96 Cities in England/Wales

U.S.

U.K.

Excess deaths related to
Influenza in Fall 1918

In U.S. and U.K.
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“Asian Flu” (H2N2) 1957 - 58

More than

2 million
people died 
worldwide

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

Journal

October 30,

1957
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“Hong Kong Flu” (H3N2) 1968 -69

More than

1 million
people died 
worldwide 

©2001 Trish Perl. JHH Healthcare Epidemiology and Infection Control.
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“Hong Kong Flu” 1968 -69

Wearing of Masks at Work
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mid-June 2009

Laboratory-confirmed Pandemic (H1N1) 2009 
hospitalized cases, ICU cases and deaths in 
Canada by date of onset

First Wave
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pH1N1 Hospitalizations,
ICU Admissions and Deaths 
in Canada thru Nov. 14, ‘09 

mid-June 2009 Early November
2009

First Wave

Second Wave
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Influenza H1N1 2009 
Paradox

Mild in Most
Severe in Some
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Global Distribution of Deaths 
from H1N1 over the First Year

Dawood F.S. et al. Lancet Infect Dis. 2012;12:687-95.

284,400 Respiratory and CV Deaths from H1N1

(151,700 – 575,400)  - 2.8 Million Years of Life Lost

Deaths from H1N1 15 X Higher Than Previously Thought

15

The only
thing certain

about
influenza

viruses
is that

nothing
is certain.World Health

Organization
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Severe Acute

Respiratory

Syndrome

SARS

SARS Coronavirus 2003
17

China
18
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24 yr. Old Nursing Aide with 1 week of 

fever, dry cough and muscle pain

Day 1 Day 5 Day 7

19

The Culprit….
…A New Coronavirus

v Coronaviruses …

1/3 of all Colds

v Large virus with

characteristic
crown-like appearance 
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Hotel M
Hong 
Kong

Guangdong 
Province, 

China A

A

H,J
A

H,J

Hong Kong SAR

95 HCW

>100  close contacts
United 
States

1 HCW

I, L,M

I,L,M

K Ireland

0 HCW
K

Singapore

34 HCW

37 close contacts

C,D,E

C,D,E

B

B
Vietnam

37 HCW

21 close contacts

F,G

Canada

18 HCWF,G

11 close contacts

Spread from Hotel M
March, 2003
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Worldwide Spread of SARS
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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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Palm Civet

Bat

Humans

24



5/1/21

5

25

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

June 2012
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September 2012

A New Human Virus
Middle East

Respiratory Syndrome

Coronavirus

MERS-CoV
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MERS - CoV

5/1/21

2012 - 2019
Korea 2015

2012 2019
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882 Deaths / 2566 Cases = 34% Mortality  

27 Countries

December 31, 2020
www.emro.who.int/health-topics/mers-cov/mers-outbreaks.html
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Centre for Infections/Public Health England/Science Photo Library

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

Another virus of 
animal origin 

causing Human 
disease.

30
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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. 

31

China Grapples With Mystery 
Pneumonia-Like Illness

https://www.nytimes.com/2020/01/06/world/asia/china-SARS-pneumonialike.html

Beijing is racing to identify a new illness that has sickened  59
people as it tries to calm a nervous public.

BEIJING — 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.

By S-L Wee and V. Wang

Jan. 6, 2020
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Pneumonia linked to the Seafood 
Market in Wuhan – Dec 2019

5/1/21

Patient 2
Day 8

Patient 2
Day 11

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

33 34

Coronavirus
Family

Tree

Zaki, A.M. et al.
N Engl J Med 2012; 367:1814-1820

7
Human

Coronaviruses SARS-CoV-1
SARS-CoV-2
MERS-CoV

SARS-CoV-2
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WHO

is now officially called 

The disease caused by 
Novel Coronavirus, SARS-CoV-2

COVID-19
CO – Corona
VI   – Virus
D    – DiseaseSARS-CoV-2

Virus

36
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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

Headache
Congestion or 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

“Symptoms may appear 
2-14 days after 

exposure to the virus.”
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Early Experience in China

• 80% mild

• 15% more severe (possible 
hospitalization)

• 5% ICU/Death
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Spread of SARS-CoV-2

Slide credit: clinicaloptions.com

Person with SARS-
CoV-2

Susceptible 
Person

Droplets

Galbadage. Front Public Health. 2020;8:163

6 Feet

Coughing
Sneezing
Singing
Talking
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Fomites

Environment

Spread of SARS-CoV-2

Slide credit: clinicaloptions.com

Person with SARS-
CoV-2

Susceptible 
Person

Droplets

Galbadage. Front Public Health. 2020;8:163
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Total Cases:  37,592
China:  37,232
Deaths:  814

Countries:  27

Novel Coronavirus Feb. 9, 2020

coronavirus.jhu.edu/map.html
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March 3, 2020

coronavirus.jhu.edu/map.html

Total Cases:  93158
Deaths: 3198 
Countries: 82 
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http://www.clinicaloptions.com/
http://www.clinicaloptions.com/
http://www.clinicaloptions.com/
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Johns Hopkins Coronavirus Map
Mar 22, 2020 
336,000 Cases and  14,600 Deaths

Canada – 1470 Cases
Alberta – 259 Cases - 1 Death
Italy - 5,476 deaths
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First Wave
Daily Cases by Date/Location

May 21, 2020

325

April 23

South

Calgary
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Flattening the Curve
Avoid

Overwhelming
The

Health
System

Social Distance
Limit Your Bubble

Clean Hands
Stay Home
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COVID-19 Cases in Alberta 
through September 27, 2020

First
Wave

350 cases

April
2020

May
2020

Aug
2020

Sept
2020
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First
Wave

Second
Wave

Dec. 2020

2000
cases

Calgary

Edmonton
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Infection
Connections
15% of people

account for 
80%
of all 

secondary 
infections

superspreading 
plays a major 

role Lewis, D. Nature 2021;590:544-546.
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Where did COVID-19 

come from?
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WHO Review of 

Source of

SARS-Cov-2

Edmonton Journal February 10, 2021

50

Dhama, K. et al.  Clin Microbiol Rev Oct. 2020.

Origins of Coronaviruses

51

The Present
Virus

Variants
Vaccine

52

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

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
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Cumulative Global Cases of 
COVID-19 – April 27, 2021

coronavirus.jhu.edu/map.html

Jan ‘20 Jul ‘20 Jan ‘21 April
2021

150M

100M

50M

148,018,784
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Covid-19 in Alberta

April 27, 2021

First Wave

Calgary

Edmonton

Second Wave

Third Wave183,301   Albertans
2074   Deaths

616   Hospitalizations
145   in  ICU
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2000

1500

750

500

0
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Who is Getting COVID-19 in Alberta?

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

20-50
year
olds

Male Female

Ag
e 

Gr
ou

p

Count
April 25, 2021
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Severe Outcomes in Alberta

1.2

0.7

4.2

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Death

ICU

Hospital ization

Percent

www.alberta.ca/stats/covid-19-alberta-statistics.htm#severe-outcomes
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Alberta - Severe Outcome by Age

www.alberta.ca/

7601 1311 2074

Hospitalizations ICU Admissions Deaths
Ag

e 
Gr

ou
p

Number of People with COVID-19 April 25, 2021

58

Emergence of Variants

Edmonton Journal March 20, 2021

B.1.617
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Variants
Changes in Spike Protein

Spike
Protein

Cell
Surface

60

https://www.alberta.ca/stats/covid-19-alberta-statistics.htm
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Variants – Why Do We Care?

1. More infectious??

2. More serious??

3. Evade our immune systems or vaccines??

4. (Evade our tests??)

61

Emergence of B.1.1.7 and Prevention 
by Vaccination in Israel

Munitz, A. et al.
Cell Reports
Medicine 2021
doi.org/10.1016/j.xcrm.2021.100264

B.1.1.7 is

45% more

Transmissable

And became

The dominant

Strain in 

Israel over

3.5 weeks

62

BMJ 2021;372:n579

Wild Type

B.1.1.7 Variant

64% 
increased 

risk of 
death

Increase 
from

2.4 to 4.1
deaths/

thousand 
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The 
Absolutely 

True, 
Incredibly 

Amazing Story 
of the Covid-
19 Vaccine

Tara Haelle
https://elemental.medium.com/the-absolutely-true-incredibly-amazing-story-of-the-covid-19-vaccine-264c65891632
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Castells, M.C. et al.
N Engl J Med on line 30.12.20.
DOI: 10.1056/NEJMra2035343

SARS-CoV-2
mRNA

Vaccines
(Pfizer and
Moderna)
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Johnson and Johnson; Oxford-
Astra-Zeneca/Covishield

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

66



5/1/21

12

Polack F.P., Thom as, S.J. et. al.

N  Engl J M ed 2020;383:2603-2615.

162
Cases

9 Severe

8 Cases
1 Severe

Partial immunity
Begins at Day 12
after First Dose

21,728

21,720

Placebo

Vaccine

Cu
m

ul
at

iv
e 

In
ci

de
nc

e 
(%

)

Day 0 Day 21

95%
Efficacy
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Impact of Vaccination
Infections Hospitalizations

Severe COVID-19 Deaths

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

Vaccine

No Vaccine
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Cumulative COVID-19 Vaccine 
Dosing in Alberta – April 25, 2021

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

25%

Va
cc

in
e 

Co
ve

ra
ge

(%
)

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

But Not Rushed

70

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

Adam Finn.
December 26, 2020

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

Rapid But Not Rushed

71

Ten reasons we got Covid-19 vaccines 
so quickly without 'cutting corners'
1. Pandemic plans were 
already in place
2. China identified a novel 
coronavirus early
3. Substantial funding was 
granted immediately
4. The clinical trials process 
was speeded up
5. Vaccine trials started 
straightaway

6. Research data was 
collected electronically
7. Studies attracted a huge 
number of volunteers
8. Trials have yielded rapid 
results
9. Early vaccines worked 
well
10. Regulation took place 
while the studies 
were continuing

Adam Finn.  The Guardian Dec. 26, 2020
www.theguardian.com/commentisfree/2020/dec/26/ten-reasons-we-got-covid-19-vaccines-so-quickly-without-cutting-corners?CMP=share_btn_link
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Risks and Benefits of
Astra-Zeneca Vaccination

Extremely Low Risk  vs.  Very Low Risk??
wintoncentre.maths.cam.ac.uk/news/communicating-potential-benefits-and-harms-astra-zeneca-covid-19-vaccine/

Benefit of Vaccine
(prevention of ICU)

vs.
Blood Clots from

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

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

Cheryl Chan.  April 19, 2021
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www.medrxiv.org/content/10.1101/2021.01.27.21250604v2

Excess Mortality (red line)
Baseline (black line)
9100 excess deaths

3% increase in deaths

Jan. 27, 2021

Excess Mortality in 77 Countries
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Excess Deaths in U.S. and Sweden

Karlinsky, A.  www.medrxiv.org/content/10.1101/2021.01.27.21250604v2
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Australia and New Zealand:
Strong Lockdowns Reduced Deaths

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

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

Edmonton Journal February 17, 2021

78
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Four Predictable Waves of COVID

www.canadianhealthcarenetwork.ca/physicians/discussions/will-our-healthcare-infrastructure-survive-the-pandemic-58813?utm_source=EmailMarketing&utm_medium=email&utm_campaign=Physician_Newsletter&oly_enc_id=7898G0399067F7B

Dr. Sohail Gandhi  April 15, 2020 Immediate
Impact

Delayed Urgent
Conditions

Ignored Chronic
Disease

Mental Health

? Long COVID
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What will we learn from 

this that will make us 

better?
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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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Syndemic

Biological and Social Interactions

Biological
Socio-

economic

Singer, M.
1990’s
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Structural Inequities
Increased
Exposure

Increased
Transmission

Increased
Susceptibility

Increased
Vulnerability

Nature of work

Job Security

Household Crowding

Multigenerational Housing

High Population Density

Chronic Stress and Disease

Social Determinants:
Poverty and Education

Adapted from Muge Cevik
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Infodemic

Richard Grimes, Scientific American April 26, 2021

84
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Emergence of Zoonoses 1918-2013

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

1918

Spanish Flu

HIV
>30 Million Deaths

1981

2009

SARS
2002-2003

MERS-CoV
2012-2020

Ebola

H1N1

1968

1976

Ebola
2014

COVID-19
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Will we spend time

and money on 

preparedness?
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The best preparation for 
tomorrow is to do today’s 

work superbly well.

Sir William Osler

87

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?
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One Health
What they’re eating for Lunch on 

the Other Side of the World 

Really Does Matter
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