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COVID Prevention in Communities

Objectives:

Why are Vaccines important?
How do Vaccines work?
Vaccine Efficacy

Vaccine Safety
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The Importance of Vaccination

IMPORTANCE OF IMMUNIZATION PROGRAMMES

revent more than 2.5 million child deaths
itional 2 million child deaths could
ed e year through immunization with currently
available ines 2

Why are vaccines so special?
@ Vaccines promote health: unlike many other health
interventions, they help healthy people stay
removing a major obstacle to human deve

Vaccines have an expansive reach: they pro

individuals, communities, and entire k \ y
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Vaccines have rapid impact: the impact of most . - n
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immediate. For example, be

Vaccines save lives and costs: r
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global welfare. 4




.Tgpes of Corona _
Viruses and Strains Y

Common human coronaviruses
1. 229E (alpha coronavirus)
2. NL63 (alpha coronavirus)
3. 0C43 (beta coronavirus)
4. HKU1 (beta coronavirus)
Other human coronaviruses
5. MERS-CoV (the beta coronavirus that causes Middle East Respiratory
Syndrome, or MERS)
6. SARS-CoV (the beta coronavirus that causes severe acute respiratory
syndrome, or SARS)
7. -CoV-
COVID-19)
People around the world commonly get infected with human coronaviruses 229E,
NL63, 0C43, and HKUL.
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https://www.cdc.gov/coronavirus/2019-ncov/index.html

“Scientists monitor changes in the virus,

Va ri a nTS including changes to the spikes on

the surface of the virus. These studies,
including genetic analyses of the
virus, are helping us understand how
changes to the virus might affect how
it spreads and what happens to people
who are infected with it"

“Viruses constantly change through
mutation, and new variants of a virus
are expected to occur over time.
Sometimes new variants emerge and
disappear. Other times, new variants
emerge and persist”
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What impact will the new strains have?

“Scientists are working to learn more about these variants, and more
studies are needed to understand:

How widely these new variants have spread

How the new variants differ

How the disease caused by these new variants differs from the disease
caused by other variants that are currently circulating

Public health officials are studying these variants quickly to learn more to
control their spread. They want to understand whether the variants:

Spread more easily from person to person

Cause milder or more severe disease in people

Are detected by currently available viral tests

Respond to medicines currently being used to treat people for COVID-19
Change the effectiveness of COVID-19 vaccines. There is no evidence that
this is occurring, and most experts believe this is unlikely to occur because
of the nature of the immune response to the virus.”




The Immune Response

HOW THE IMMUNE SYSTEM WORKS

Plasma membrane
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Ribosomes

@ Viruses
reproduc
Bacterial
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Knowledge Translation to Communities
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The adaptive immune response

Vaccines train your immune

; )) /( involves:
system using a harmless / @ B cells that make highly specific

antibodies to stop the virus getting

g ” X into your cells.
: ' ’g ,//'1 T cells that can help stimulate the

form of the virus.

B cells and kill any infected cells.

These cells remember the virus and remain in

%‘a M the body. This is immune memory.

The vaccine If you encounter the real virus in the future,
activates your your immul_le system respm_lds fa_ster am_fl _
adaptive immune more effect}vely to.prevent infection. This is
response. long-term immunity.

An effective COVID-19 vaccine will produce a strong, long-term, adaptive immune response.
It might stimulate B cells and specific antibodies or T cells or a combination of both.
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Water Active ingredient

The main ingredient. et A very small amount of a harmless
= form of the bacteria or virus you are
immunising against.

Preservatives Adjuvants
and Stabilisers Create a stronger immune response

to the vaccine. Pose no significant
Maintain vaccine quality, safe risk to health in the very small
storage and prevent contamination. quantities used.
Example: Sorbitol; naturally found in Example: Aluminium; naturally found
fruit in larger amounts. in drinking water at higher levels.

.
Residual traces of substances that have
been used during vaccine manufacture, measured as parts
per million or billion in the final vaccine.
Example: Formaldehyde; naturally found in human body.




How do Vaccines Work?

“There are two ways of acquiring immunity
to a pathogen - by natural infection and
by vaccination. Natural infections and
vaccines produce a very similar end result
— immunity — but the person who receives
a vaccine does not endure the illness and
its potential life-threatening
complications”

@ VACCINE SAFETY BASICS
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Immunization triggers an immune system
response by which the vaccinee develops
long-term protection (immunity) that would
normally follow recovery from (sometimes
several) naturally occurring infections.

Vaccinee does not endure
the illness.

Low risk of adverse reac-
tion greatly outweighs the
risk of complications by
natural infection.




Vaccine Types

Licensed vaccines
Type of vaccine using this technology First introduced

Measles, mumps, rubella,
Live attenuated yellow fever, influenza, oral
(weakened or polio, typhoid, Japanese 1798 (smallpox)
inactivated) encephalitis, rotavirus, BCG,

varicella zoster

a, L Whole-cell pertussis,
Killed whole Y ~ polio, influenza,
organism R/ ~C Japanese encephalitis,
T hepatitis A, rabies

1896 (typhoid)

Toxoid : Diphtheria, tetanus 1923 (diphtheria)

Pertussis, influenza,
hepatitis B, meningococcal,
pneumococcal, typhoid,
hepatitis A

Subunit (purified protein,
recombinant protein,
polysaccharide, peptide)

1970 (anthrax)

Mkl Human papillomaviru 1986 (hepatitis B)

Outer Pathogen—« = 1987
membrane antigen Samsnegative Group B meningococcal (group B

i bacterial outer
vesicle bacterial oute re B
membrane meningococcal)

Haemophilus influenzae 1987 (H. influenzae
type B, pneumococcal, type b) ° B
meningococcal, typhoid YRS
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Viral & E
s Ebola 019 (Ebola)
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Types of vaccines for COVID-19
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Vaccine Development in COVID 19

Protein
subunit Recombinant
viral vectored

oy

s-like Nucleic

Vi
/ particles acid based
Live

attenuated Inactivated
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virus

Preclinical development Clinical development

Fig. 1| The global COVID-19 vaccine landscape. The six major types of candidate
vaccine for coronavirus disease 2019 (COVID-19) are illustrated (live attenuated virus,
recombinant viral vectored, inactivated virus, protein subunit, virus-like particles and
nucleic acid based), showing the number of candidate vaccines that are currently under
clinical and preclinical development. The nucleic acid-based platform includes both
mRNA vaccines (6 clinical and 16 preclinical) and plasmid DNA vaccines (4 clinical and
11 preclinical). Data obtained from REF.".
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https://www.nature.com/articles/s41577-020-00434-6




COVID 19 Vaccines

WHAT ARE RNA VACCINES AND HOW DO THEY WORK?

WHAT ARE RNA VACCINES?
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Additional Resources

Video Series from the University of Edinburgh

https:/Mww.ed.ac.uk/inflammation-research/information-public/videos-resources/immune-memory-coronavirus

Edinburgh Medical School: Clinical Sciences
CENTRE FOR INFLAMMATION RESEARCH

e



https://www.ed.ac.uk/inflammation-research/information-public/videos-resources/immune-memory-coronavirus

Vaccine ‘Efficacy’ and ‘Effectiveness’

“Vaccine efficacy and vaccine effectiveness measure the
proportionate reduction in cases among vaccinated
persons”

“Vaccine efficacy is used when a study is carried out
under ideal conditions, for example, during a clinical
trial”

“Vaccine effectiveness is used when a study is carried out
in the ‘real world™




Phases of the Inmune Response

Antibody titer (109G, l0a,,)

Primary immune response

Secondary immune response

antigen
exposure

Primary immune

response

Vaccine
antigen
exposure

respons

body titre

Exposure to || Long incubation period:
pathogen || (for example, hepatitis B
| virus): antibody levels
above protective
threshold

Secondary immune
response

Protective
antibody
level

Xposure to
pathogen

Short incubation period

(for example, Haemophilus
influenzae type B): insufficient
time to raise protective
antibody levels

Protective
antibody
level

Lifelong protective antibody
Vaccine levels after vaccination
antigen (for example, yellow fever)




What is ‘Herd Immunity’

‘Herd immunity' aka '‘population immunity', is the indirect protection
from an infectious disease that happens when immunity develops in a
population either through vaccination or past infection

immunization.

https://mww.who.int/news-room/qg-a-detail/vaccines-and-immunization-what-is-vaccination



https://www.who.int/news-room/q-a-detail/vaccines-and-immunization-what-is-vaccination
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TABLE 2.5 Determinan he Duration of Vaccine Antibody Responses in Healthy People
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COVID 19 Vaccines and Protective Immunity

Evidence supports both B and T cell responses to the 3 leading vaccines -
Oxford/AZ, Pfizer/BioNTech and Moderna, up to 6 months after infection, and
presumed to be similar after vaccination

Trials of the 2 mRNA vaccines (Pfizer/BioNTech and Moderna) report efficacies
of 95% and 94.1% respectively, after 2 dose vaccinations

The viral vector DNA vaccine by Oxford/AZ reported an average of 70%
efficacy, ranging from 62-90% after receiving different dosing regimens

Johnson and Johnson vaccine: Data to be announced later in January for the
late-stage clinical trial, with 45 000 participants enrolled; initial trials showed
that 98% of individuals developed antibodies against COVID-19 nearly a month
after receiving the vaccination

https://www.bmj.com/content/371/bmj.m4838



Vaccine Safety

How a new vaccine is developed,
approved and manufactured

The Food and Drug Administration (FDA) sets rules for the three phases of clinical trials
to ensure the safety of the volunteers. Researchers test vaccines with adults first.

PHASE 1 PHASE 2 PHASE 3

20-100
healthy volunteers

hundreds or thousands
of volunteers

several hundred
volunteers

It's safe and eifective

FDA licenses the vaccine only if: Benefis putwelgh risks

FOR MORE INFORMATION, VISIT HTTPS://WWW.FDA.GOV/CEER




VACCINE SAFETY IN IMMUNIZATION
PROGRAMMES

STAGE1 STAGE 2 STAGE 3 STAGE 4 STAGE 5
Pre-vaccine | Increasing coverage Loss of Resumption

confidence ' of confidence
DISEASE

OUTBREAK

VACCINE
COVERAGE

.
Q

EVENTS > ~ "

Maturity of Immunization Programme b

Incidence p

In STAGE

(STAGE 3)




Reactions to Vaccinations

quency and severity of adve

VEm Common and usually minor reactions:
Ve T i

Vaccine product-related reaction comman - = Are part of the immun

e on their

Vaccine quality defect-related reaction

Common
Immunization error-related reaction

Immunization anxiety-related reaction

Uncommon Rare, usually more severe reactions:
o (infrequent) N
Coincidental event (infrequent) ally require clinical ma

Very rare

¥ VACCINE SAFETY BASICS

World Health 8- l@@arning course Anaphylaxis is RARE:
Organization




How does this impact public confidence?

accine must be weighed against potential risk of an AEFI.

———

World Health
Organization




Concerns of Reactions to the COVID Vaccines

Dec 9, 2020 - UK authorities ‘confirmed’ 2 cases of
anaphylaxis after vaccination

Dec 19-20 - US CDC had identified 6 case reports of
anaphylaxis following Pfizer-BioNTech vaccine
(based on clinical criteria)

As of Jan 6, 29 reported cases in the US (21 between
Dec 14-23) out of 5.3 million doses given; the
overall ‘rate’ is 5.5/1 million cases for
Pfizer/BioNTech

Only 2 reported cases secondary to Moderna in the
US (although rollout started Dec 21)

5 cases (so far) in Canada

https://www.cdc.gov/mmwr/volumes/70/wr/mm7002el.htm?s_cid=mm7002el_w

Hamilton PSW says allergic reaction to COVID-19
vaccine led to fainting, seizures and CPR

Deborah Tilli says she still thinks people should get the vaccine




Trials: Participants with ‘severe
adverse reactions with a
vaccine/anaphylaxis to any
study component’ excluded

Pfizer/BioNTech (NEJM):
Hypersensitivity related adverse
events: 0.63% vs placebo 0.51%
(137 vs 111), 1 Anaphylactic
reaction

Moderna (NEJM): Hypersensitivity
adverse events 1.5% vs 1.1%
placebo (skin rash/urticaria); &4
reports of Bell's Palsy, 2 cases
of facial swelling in individuals
who had received dermal fillers
- 'No anaphylactic reactions’

AstraZeneca/Oxford (Lancet): 1
Anaphylactic reaction in each of
the control/study arms

Vaccine Trial Side Effects

« Gamaleya
Research
Institute

« Johnson &
Johnson

« AstraZeneca + CanSinBio

« Moderna

« Pfizer

« Sinovac

« Murdock Children's
Research Institute



What is Anaphylaxis?

Anaphylaxis is highly likely when any one of the following three criteria is fulfilled

o Sudden onset of an illness (minutes to several hours), with involvement of the skin, mucosal tissue,
or both (e.g. generalized hives, itching or flushing, swollen lips-tongue-uvula)

AND AT LEAST ONE
OF THE FOLLOWING:

Sudden reduced BP or
and signs symptoms of end-organ
(eg. shortness of breath, dysfunction

wheeze, cough, stridor, (eg. hypotonia [collapse],
hypoxemia) incontinence)

OR 9 Two or more of the following that occur suddenly after exposure to a likely allergen or other trigger*
for that patient (minutes to several hours)

. e Sudden respiratory symptoms|  Sudden reduced BP or
Sudden skin or mucosal and signs symptoms of end-organ Sudden gastrointestinal
symptoms and signs (e.g. shortness of breath, dysfunction symptoms. PR
(e.g. generalized hives, itch-flush, | wheeze, cough, stridor, (e.g. hypotonia [collapse], (e.g. crampy abdominal
swollen lips-tongue-uvula) |hypoxemia) incontinence)

OR e Reduced blood pressure (BP) after exposure to a known allergen** for that patient
(minutes to several hours)

Adults: systolic BP of less than 90 mm Hg or greater
than 30% decrease from that person’s baseline

Infants and children: low systolic BP (age specific)
or greater than 30% decrease in systolic BP ***

For example, immunological but IgE-independent, or non-immunologic (direct mast cell activation)
For example, after an insect sting, reduced blood pressure might be the only manifestation of anaphylaxis; or

after allergen immunotherapy, generalized hives might be the only initial manfestation of anaphylaxis
T s , Low systolic blood pressure for children is defined asless than 70 mm Hg from 1 month to 1 year, less than
HE _T OURNAL OF (70 mm Hg + [2 x age]) from 1 to 10 years and less than 90 mm Hg from 11 to 17 years. Normal heart rate ranges from
e 80 - 120 beats/minute at age 3 years; and from 70-115 beats/minute after age 3 years. In infants and children,
A] lﬂ"g‘«’x\ i CI I'n'[ca.l respiratory compromise is more likely than hypotension or shock and shock is more likely to be manifest initially by

tachycardia than by hypotension,

Immunology




=
E
<
2
z
[
%
H
5
g
g
g
§

—— MCT concentration

Biomarkers in Anaphylaxis

Upper normal range

Tryptase is rapidly released from mast
cells and peaks ~1-2 h post allergen
exposure. T1/2 is ~2 h. Concentrations
return to base line within 24 h after
complete resolution of symptoms and
signs of anaphylaxis

:' frontiers

in Immunology




Recommendations on Management of Reactions

Distinguishing allergic reactions from other types of reactions

e e

Timing after Most occur within 15-30 minutes of Most occur within 15 minutes Median of 1 to 3 days after vaccination
vaccination vaccination (with most occurring day after
vaccination)

Signs and symptoms

Cutaneous Skin symptoms present in ~90% of Pallor, diaphoresis, clammy skin, sensation of | Pain, erythema or swelling at injection
people with anaphylaxis, including facial warmth site; lymphadenopathy in same arm as
pruritus, urticaria, flushing, angioedema vaccination

Neurologic Confusion, disorientation, dizziness, Dizziness, lightheadedness, syncope (often Headache
lightheadedness, weakness, loss of after prodromal symptoms for a few seconds
consciousness or minutes), weakness, changes in vision

(such as spots of flickering lights, tunnel
ision), changes in hearing

Respiratory Shortness of breath, wheezing, Variable; if accompanied by anxiety, may
bronchospasm, stridor, hypoxia have an elevated respirato

HypOtenSion‘ taChycardia ‘ ' - _
Gastrointestinal Nausea, vomiting, abdominal cramps, Vomiting or diarrhea may occur
diarrhea

Musculoskeletal Myalgia, arthralgia

Vaccine recommendations

o z“d e ___
MBNA

https://emergency.cdc.gov/coca/ppt/2020/dec-30-coca-call.pdf




Product Monographs for the mRNA Vaccines

Ingredients” included in mRNA COVID-19 vaccines

Description Pfizer-BioNTech Moderna

mMRNA nucleoside-modified mRNA encoding the viral nucleoside-modified mRNA encoding the viral
spike (S) glycoprotein of SARS-CoV-2 spike (S) glycoprotein of SARS-CoV-2

Lipids 2[(polyethylene glycol)-2000]-N,N- PEG2000-DMG: 1,2-dimyristoyl-rac-glycerol,
ditetradecylacetamide methoxypolyethylene glycol
1,2-distearoyl-sn-glycero-3-phosphocholine 1,2-distearoyl-sn-glycero-3-phosphocholine

cholesterol cholesterol

(4-hydroxybutyl)azanediyl)bis(hexane-6,1- SM-102: heptadecan-9-yl 8-((2-hydroxyethyl)
diyl)bis(2-hexyldecanoate) (6-oxo0-6-(undecyloxy) hexyl) amina) octanoate
Salts, potassium chloride Tromethamine

Zuifars' monobasic potassium phosphate Tromethamine hydrochloride
uffers

sodium chloride Acetic acid

dibasic sodium phosphate dihydrate Sodium acetate

sucrose sucrose

https://emergency.cdc.gov/coca/ppt/2020/dec-30-coca-call.pdf




PEG - Polyethylene Glycol

Primary ingredient in osmotic laxatives and oral bowel preparations for colonoscopy
procedures

Inactive ingredient or excipient in medications

Used in a process called pegylation to improve therapeutic activity of some medications

Cross-reactive hypersensitivity between PEG and polysorbates can occur
— Polysorbates are included as an excipient in some vaccines and other therapeutic agents

Information on whether a medication contains PEG, a PEG derivative, or polysorbates can be found in the package insert. The NIH DailvMed database may also be used as a resource

Medications that contain PEG and/or polysorbate are described in the supplemental materials of Stone CA, et al. "Immediate hypersensitivity to polyethylene glycols and polysorbates:
more common than we have recogmzed The Journal of Allergy and Clinical Immunology: In Practice 7.5 (2019): 1533-1540.
92,

https://emergency.cdc.gov/coca/ppt/2020/dec-30-coca-call pdf




Potential Causes of ‘Reactions’

PEG (Polyethylene Glycol) - Exceedingly
rare, according to the FDA, only 4 reported
cases/yr

Based on our knowledge of how allergies
develop, we may see more individuals
having reactions with the second dose

Johnson and Johnson vaccine contains
polysorbate - There are ‘recommendations’
to test for PEG in advance; however, this is
not readily available here or feasible

https://www.allergicliving.com/2021/01/03/1likely-more-than-
one-cause-for-covid-19-vaccine-reactions/



Current CDC Recommendations

Contraindications to mRNA COVID-19 vaccination

Pfizer-BioNTech and Moderna COVID-19 vaccines

= Contraindications to either of the mRNA COVID-19 vaccines:
— Severe allergic reaction (e.g., anaphylaxis) after a previous dose of an mRNA COVID-19 vaccine
or to any of its components
— Immediate allergic reaction of any severity to a previous dose of an mRNA COVID-19 vaccine o
any of its components (including polyethylene glycol [PEG])*
— Immediate allergic reaction of any severity to polysorbate (due to potential cross-reactive
hypersensitivity with the vaccine ingredient PEG)*

= Persons with an immediate allergic reaction to the first dose of an mRNA vaccine should
not receive additional doses of either of the mRNA COVID-19 vaccines

* These persons should not receive mRNA COVID-19 vaccination at this time unless they have been evaluated by an allergist-
immunologist and it is determined that the person can safely receive the vaccine (e.g., under observation, in a setting with
advanced medical care available).

https://emergency.cdc.gov/coca/ppt/2020/dec-30-coca-call pdf




CDC Recommendations

*NB - No specific
guidelines yet on
* History of allergic reactions not related to vaccines, injectable therapies, SpeC]'a]' pOpUlatlonS
components of mRNA COVID-19 vaccines, or polysorbates, including: ]_e pregnancy, <]_6’
* Food * Oral medications immunocompromised
* Pet dander " Latex c 5 c
+ Verom s individuals
* Environment * Gelatin In general, vaccinate

if benefit > risk

Neither contraindications nor precautions to vaccination
Pfizer-BioNTech and Moderna COVID-19 vaccines

https://emergency.cdc.gov/coca/ppt/2020/dec-30-coca-call pdf




COVID Vaccine Recommendations

Summary: Triage of persons presenting for mRNA COVID-19
vaccination

MAY PROCEED WITH VACCINATION PRECAUTION TO VACCINA’

ALLERGIES
History of any immediate allergic reaction? to
vaceines or injectable therap cept those
related to component of mMRNA COVID-19
vacanest or polysorbate, as these are
equivalent of an injectable medication) contraindicated)
od, pet, insect, venom,

Consider deferral of vaccination and/or referral

history of anaphylaxis (due to any cause)
- e to allergist-immunologist

15 minute observation period: All other persons

30 minute observation period if vaccinated




Health Canada / Government of Canada
Resources

https:/Mww.canada.ca/en/public-health/services/publications/healthy-living/canadian-
immunization-guide-part-1-key-immunization-information/page-15-contents-immunizing-
agents-available-use-canada.html

Health
Canada ¢



https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-1-key-immunization-information/page-15-contents-immunizing-agents-available-use-canada.html

Monitoring and Management

Observation period following vaccination

e S Epinephrine 1s ALWAYS
first-line

(due to any cause)

Preparing for the potential management of anaphylaxis at COVID-19 vaccination sites

30 minutes 15 minutes

Early recognition of Prompt treatment with Activation of
anaphylaxis symptoms epinephrine emergency medical
services

\\7,

P




A word on dosing regimens and proposed changes

FOUA

“We know that some of these discussions about changing
the dosing schedule or dose are based on a belief that
changing the dose or dosing schedule can help get more
vaccine to the public faster. However, making such changes
that are not supported by adequate scientific evidence
may ultimately be counterproductive to public health.”




Take Home Messages

VACCINES WORK

Vaccinations are safe and effective

CASES
Current recommendations advise ey THEN
avoidance of vaccination with COVID-19 o 19878

vaccines in those with known NOSES (a5 61370
hypersensitivities to any component ’

ookewox G 72,343
Long term follow up and data is needed

and will be gathered in assessing the
duration of the immune response

43,671

DIPHTHERIA g 9,010

5,384

Hopefully more vaccines to comel! = ﬁ

ol o, S

CASES

NUW** DECREASE

1275 934

83 99%

464 994
a1
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