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System
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Immune System — Cells Involved

. T Cells ‘
Macrophage ‘ B Cells a

Natural Killer {
Cells )
\ L1
N
Basophil _ ‘
Dendritic cell Natural Killer
: T Cells CD4
T Cells
Plasma B cell
and antibodies

Neutrophil
Eosinophil

Image made by E. Marnik using Biorender



Immune System - Infections
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Your immune system is When it encounters But, once 1t fights off that virus, it also produces a
designed to attack something new, it takes a special kind of immunity memory that helps it
anything that 1s foreign while for the body to remembers the virus. So the next time you come into
to your body, such as a ramp up its immune contact with the virus, your body remembers and 1s

virus or bacteria. system defense system. able to quickly assemble its defence system.



Immune System - Infections

The Innate immune system responds first. This response is non-
specific!

The Adaptive immune system takes longer to ramp up, but has

specialized cells that will help fight the infection such as
antibodies.

The Adaptive immune system will also produce memory cells.
These cells remember the disease-causing organism and helps
protect you in case you are re-exposed.




Immune System - Infections
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Memory Bcells, T
cells and
antibodies form.
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How do vaccines work?

* When you vaccinate, you are essentially putting a small amount of the inactivated or attenuated

(weakened) disease-causing organism into the body, so that the body ramps up an immune response
against it.

* So later if you body comes across the actual disease-causing organism, it recognizes and responds
immediately and fights it off.

Vaccines provide protection because they cause your immune system to make
memory cells, so that when you’re exposed to the real infection your immune
system can quickly protect you.



What is
MRNA?

* mRNA stands for messenger
RNA.

* mRNAgives instructions to
our body to make things such
as proteins.

RNA

|
€.

Proteins




How do mRNA vaccines work?

* In these vaccines, synthetic mRNA 1s used to tell the body to make a harmless piece of the
‘spike protein’thatis found on the surface of the actual COVID-19 virus.

* These vaccines work by delivering mRNA mstructions or a ‘recipe card’ that direct the
body to produce a small amount of the spike protein.

* Our body recognizes that this protein doesn’t belong here and ramps up an immune
response by producing protective antibodies against the COVID-19 against the ‘spike
protein’so if later our body comes in contact with the actual COVID-19 causing virus, it

knows how to fight it off.
Spike’ mRNA lipid
protein nanoparticle Cell Antibodies




mRNA does not
impact your
DNA

* mRNA does not change or
impact your DNA 1 any way

* mRNA smply gives
instructions to our body to
make things such as proteins.

* mRNA also degrades very
quickly after.
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Two Covid-19
vaccines are
currently
approved in
Canada:

Pfizer-BioNTech
and Moderna



Pfizer-BioNTech and Moderna Clinical
Trial Data

Pfizer-BioNTech Moderna
>40,000 participants >30,000 participants
> 16 years > 18 years
21 days apart 28 days apart

* Hundreds of thousands of participants, including older adults, through extensive

clinical trials
* Have met all the requirements for approval, including safety requirements, and no

requirements were overlooked in order to approve them



What 1s the ¢

~

1cacy in

protecting against
COVID-19 1llness?

Pfizer-BioNTech

Moderna

95%

94.1%

* Efficacy consistent across age, gender,
race and ethnicity demographics

* The 5-6% who did get Covid-19 did not

have severe disease




Were the studies diverse and include racialized groups?

Moderna Pfizer-
BioNTech

White 79.1% 82.9%

Black or African American 10.1% 9.2%
Asian 4.8% 4.2%

American Indian or Alaska Native 0.8% 0.5%

(Indigenous)
Native Hawaiian or Pacific Islander 0.2% 0.2

Multi-racial 2.1% 2.1%
Hispanic/Latinx 20.5% 27.9%

Other 2.1% 2.1%

Source:

No difference in the
effectiveness of the
vaccine in different
populations



What are the common side-effects?

MODERNA VACCINE
¢ Placebo
Fatigue |
Headache |
Joint pain |
Vomiting* [}
Fever
Muscle pain |
0% 25 50 75

PFIZER

Fatigue |
Headache |
Muscle pain [l
Joint pain ||
Fever' |

Vomiting
0% 25 50 75
Including nausea '100.4°F or higher
Note: For ages 18-64 for Moderna, 18-55 for Pfizer
Source: FDA

Very common >10% (more than 1 in 10 doses)
e pain at the injection site
o headache, feeling tired
« muscle or joint pain
o fever or chills

Common 1%-10% (1in 100 to 1 in 10 doses)
o redness & swelling at the injection site
e nausea & vomifing

Uncommon 1% (1 in 100 doses)

o enlarged lymph nodes

Very rare

« serious allergic reactions such as anaphylaxis

Generally resolve in 1-3 days



As of Feb. 11th,
152 MILLION
DOSES of
Covid-19 pre
vaccines have ) o oo

. 1000 | 10000 | 100000 Lmitlion " 10 millon
been given S —

Source: Official data collated by Our World in Data - Last updated 16 February, 07:10 (London time)
OurWorldInData.org/coronavirus ¢ CCBY




Contraindications

. Severe allergic reaction after
previous administration of

these or any mRNA vaccines.

. Proven immediate or
anaphylactic hypersensitivity
to any component of the
vaccine or its container,
including polyethylene glycol

and polysorbate.




Precautions

- Symptoms of confirmed or
suspected Covid-19 mfection —
wait until recovered.

. Acute illness, as a precautionary
measure.

- Those who have received
another vaccine m the past 14
days

- Anyone outside the authorized
age group (< 16).




Anaphylaxis Reactions

90% occur within 30 minutes of vaccination.

Reported Vaccine doses Anaphylaxis Cases Reporting Rate
administered (Dec 14 —Jan 18)
Pfizer-BioNTech: 9,943,247 | 50 5.0 per milliondoses
administered
Moderna: 7,581,429 21 2.8 per milliondoses
administered

CDC advisory report on Jan 29, 2021



Allergic Reactions

» Some people have also experienced non-severe
allergic reactions within 4 hours after getting
vaccmated (known as immediate allergic
reactions), such as hives, swelling, and wheezing
(respiratory distress)

« It 1s possible that some people are allergic to an
ingredient i the COVID-19 vaccines; but, it is
important to remember these allergic reactions are
relatively rare

« It 1s recommended that if you have allergies,
including severe allergies that require you to carry
an EpiPen, to discuss the vaccine with your doctor
who can assess your risk




Special
Circumstances
and Populations




Special Populations —
Immunocompromised (conditions/meds)

* Currently, there are no data on COVID-19
vaccination in mdividuals who are
immunosuppressed.

* In the vaccine clinical trials, only participants who
were not immunosuppressed, such as those with
stable HIV infection and those not receiving
immunosuppressive therapy were included.

» No safety signals of concern have been noted in
these participants.

* Immunocompromised persons, including
individuals receiving unm1mosupp1essant therapy,
may have a diminished immune response to the
vaccine.

Talk to your health care provider for further
guidance

avirus
sine

i Coronavirus
E \accine




Special Populations —
Pregnancy, Breastfeeding

NACI, SOGC recommends COVID-19 vaccine
should be offered to pregnant and breastfeeding
individuals if a risk assessment deems that the
benefits outweigh the potential risks, given the
elevated risks associated with Covid-19 illness and
outcomes in pregnancy.

As with pretty much any clinical trial on medications
or vaccines, pregnant and breastfeeding individuals
are excluded. Due to this, we do not have data in
pregnancy or breastfeeding.

There were a few pregnant people in the trials and
no adverse effects were noted.

mRNA vaccines are not live viruses and break down
very quickly m the body. There are risks of severe
illness from COVID-19 infection during pregnancy

Talk to your health care provider

Source: NACI, SOGC




Special Populations —
Children

. The vaccine has not been tested in children
under age 16.

. Currently, the vaccine 1s available and
recommended 1n people aged 16+.

. Clinical trials are underway 1n the adolescent
12-16 age group and data will be available in
2021.




Special
Populations —
Elderly

. The vaccine trials included
patients aged 65+.

- Efficacy was very similar to the
younger age group (95%).

Older patients experienced
slightly fewer side effects.

W




Common
Questions




Can you get Covid-19
from the vaccine?

. The vaccines do not contan live virus

- mRNA 1s used to tell the body to make a
harmless piece of the ‘spike protein’thatis
found on the surface of the actual COVID-19
VIrus

. Although the possible side effects of the

vaccine may overlap with symptoms of
COVID-19, you cannot get COVID-19 from
the vaccine

. Side effects mean the body’s immune
system 1s gearing up!




What’s in the mRNA

vaccines?

Component Pfizer

Moderna

mRNA mRNA for spike protein

(@
hydroxybutyl)azanediyl)bis(hexane-
6.1-divl)bis(2- hexvldecanoate)

Lipids (Fat

bubble) ditetradecylacetamide

1.2-distearoyl-snglycero-3-
phosphocholine
cholesterol
potassium chloride

monobasic potassium phosphate

Salts, sugars and

buffers sodum chloride

dibasic sodium phosphate dihydrate

sucrose

2-[(polyethylene glycol)-2000]-N_N-

mRNA for spike protein

SM-102

1,2-dimyristoyl-rac-glycero3-
methoxypolyethylene glycol-

2000 [PEG2000-DMG].

1,2-distearoyl-snglycero-3-
phosphocholine [DSPC])

cholesterol
tromethamine
tromethamine hydrochloride
acetic acid
sodium acetate

sucrose

mRNA - harmless genetic material

¢
0'0,“" Helps build immunity against Covid-19 virus
il .”
" Lipids and Cholesterol
Forms a bubble around the mRNA and helps it enter
our cells

Sugar (sucrose) and salts (sodium, potassium)
Helps to keep the vaccine stable and balanced

® &

No blood or fetal No pork or cow or
products animal products

Image via South Asian Health Network and Unambiguous Science



Should I get the
vaccine 1f I already
had COVID-19?

« Absolutely

« We do not know how long
immunity from a natural infection
lasts, current evidence suggests it
does not last longer than a few

months

« We have seen cases of re-infection

occur

« Vaccine offers a more guaranteed,
longer and robust level of
protection against COVID-19




Is there an impact on
fertility?

- Misinformation is being spread that antibodies against
the spike protein in the vaccine will also target a
protein in the placenta of pregnant mothers called

syncytin-1.

- Thereis no data suggesting that these antibodies will
affect syncytin-1.

- If this was true, you would expect COVID-19
infection to be associated with increased rates of
miscarriage, but we in fact do not see an increase in
miscarriages with Covid-19 infections.




Were the Covid-19
vaccines fast-tracked?

. Strong mternational collaboration among scientists,
health professionals, researchers, industry and
governments mcluding ample funding to
implement the large clinical trials needed to test the
effectiveness of vaccines being developed

. Health agencies allowed for rolling submissions, so
this allowed data to be reviewed as it was made
available.

. None of this occurred at the expense of safety, and
due diligence was absolutely done i the trials.

- mRNA technology has been studied for over a
decade, once the virus was genetically sequenced,
scientists could get to work to create a variety of
vaccines and start clinical trials




Were the Covid-19
vaccines fast-tracked?

o Funding

o Existing mRNA technology
o Virus genetic sequence
v International collaboration

0 Efficient review processes




Vaccine

development

Scientists develop
a potential vaccine

Exploratory =

Scientists conduct
lab and animal
studies before
testing on humans

Preclinical ==

10s of
volunteers R/
Phase |

e |s the vaccine safe?

e What is a safe
dose?

e Are there any side
effects?

| 100s of |
volunteers R’

Phase |l

e How well does
the vaccine work?

e Isitsafeona
larger number
of people?

o Safest and most
effective dose?

Clinical Trials

1000s of

volunteers

Phase Il

¢ Does the vaccine
prevent disease?

¢ What are the side
effects?

Manufacturer
submits application
to Health Canada
for review

Application



Review and approval
of vaccines

s

Teams of Health Health Canada

Canada experts approves a vaccine

conduct a thorough if it is safe, it works,

and independent it meets Continuous monitoring
review of all vaccine manufacturing and review to confirm

data * standards, and the safety of the
the benefits vaccine, and that

outweigh the risks benefits outweigh risks

Scientific Review => Distribution => 2::;'“9 Monitoring

* For COVID-19 vaccines, Health Canada is using a fast-tracked process that allows manufacturers to submit data as it becomes available,
and for Health Canada experts to start the review process right away. Vaccines will only be authorized once we have all necessary evidence.

) Oo-a
T RO Canada



Will the COVID-19 vaccine protect against
the new variants that are emerging?

* There are a few COVID-19 variants that have been seen in the UK, South Africa and Brazil.

* The variant first found in the UK improves how well the virus’s spike protein can attach to our
cell receptors so 1t makes it more sticky and therefore 1t can be up to 50 per cent more

transmissible.

* The variant first found in South Africa 1s more sticky but also includes a mutation that helps the
virus to disguise part of its signature appearance which allows it to slip past immune response.

* Both Pfizer and Moderna have studied their mRNA vaccines and found that they were effective
against the variant first found in the UK, but have seen a modest decrease in efficacy against the
variant first found in South Africa.

* Moderna indicated that they are considering adding a booster shot to their vaccine regimen.



Knowledge Gaps

There are several key knowledge gaps
that affect the understanding of immune
responses to COVID-19 vaccine:

How long the immune response lasts after
a vaccination, ie the durability of
response

How immune responses differ across
populations (e.g.. in
immunocompromised, children) or by
SARS-CoV-2 serostatus (i.e., past
COVID-19 infection)

How immune responses differ based on
previous infection with other non-SARS-
CoV-2 coronaviruses




NACI
Prioritization
Plan (Feb 15

STAGES 1-3": KEY POPULATIONS? GENERAL

mmumummm&:m wmmm POPULATION

Stages of
Increasing
Vaccine
Availability
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Populations
Expected
Doses

Vaccination
Sites and
Priority
Populations
Served

(populations identified
ore not exclusive to
coch site —~PHU
guidance will be
wtilized to determine
how eoch population

Is best served)

Ontario Distribution Plan (Feb 19

COVID-19 Vaccine Distribution Plan

For deployment of Pfizer and Moderna vaccines

Public Health-led Mass Vaccination Sites (incl. continued hospital sites) - Demographic and Occupational Focus

(non-patient facing )

On-Site Clinics (and Pri Care)
Primary Care / Pharmacies / Public Health Clinics ~ Medical/Clinical Risk
[ AUl Cheonic home care | Individuals with high risk Chronic conditions and their Caregivers

Phase | Phase Il Phase Il
High-risk population groupings Mass delivery groupings Steady state
28 2.0 31
458k 266k 300k 643k = 660k o S 157k
AdulsinFint  Adut chrenic Adus > 80 Adults 6079 Aok Frontiine Individuals with  Individua Bving Genrel
workers Nations, Méth, home care (¥hen decressing n populations evential workers  Ngh-rink chronkc and working in population
and Inut reciplents - .::-: :.u-uu other Ngh-risk
populations caregivers ongregate
5 M adwits 16.59) settings
JAN FEB . Ma APR o omay JUN : JuLy AUG - DEC

| Congregate bving for seniors |
| Northern / remote First Nations communities |

L Urhan tndgemoun fnching st Natiom, Math, snd nut st |
| People who live and work in other Ngh-risk congregate settings |

[wmm facing Barriers related to the determinants of health who are at greater COVID-19 l
e e O




Other
Covid-19 Vaccine
Types




Astrazeneca/) & J: How it works

MN —,
DNA directions for

spike protein

adenovirus with
spike protein DNA

The directions to make the spike
protein thatis found on the surface
of SARS-CoV-2 is made intoa DNA
sequence inserted into anothervirus
called an adenovirus.

Image made by E. Marnik using Biorender

adenovirus

s

MK — A

The adenovirus a modified,
weakened, non-replicating
version of a common cold virus.

It does not cause any permanent
changes to your DNA.

DNA directions for
spike protein

T

mRNA for spike
protein Spike protein

‘//
/~

ﬁ

The adenoviruscontainingthe DNA
that codes for the spike proteinis
injected into the person. DNA is then
made into mRNA, which then

instructs the cell how to make the
spike protein.



Astrazeneca/Oxford

* Adenovirus vector
* Two doses, 28 days apart
* 22,000+ participants

* 62% efficacy in the two full
dose regimen

* 90% efficacy in a smaller

subset that received half dose
followed by full dose

Johnson & Johnson

* Adenovirus vector
* Single dose
* 43,000+ participants

e 72% effective 1in the US and
66% eftective overall

* 85% eftfective 1n preventing
severe 1llness




Novavax: How it works

-¢ ;‘
Moth baculovirus that h
Moth Cell f:r SA;?{:::?: spiake ::o?;':\e

Protein based
Two doses, 21 days apart
20,000+ particpants
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