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Overview of vaccine safety concepts

» Vaccine safety paramount
» Vaccines given to protect against disease — not treat it

» Benefits must outweigh risks

Adverse Event Following Immunisation (AEFI)
Definition:

(1 . . . . . .
any untoward medical occurrence which follows immunisation and which does

not necessarily have a causal relationship with the usage of the vaccine’

NCIRS-Doherty Vaccine course 2021
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https://www.science.org.au/education/immunisation-climate-change-genetic-modification/science-immunisation/4-are-vaccines-safe




Causal versus coincidence? 5 categories of AEFI

Vaccine product related

Vaccine quality defect related

Immunisation error related

Immunisation stress related

Coincidental

https://vaccine-safety-training.org/classification-of-aefis.html
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* Febrile seizures with CSL
Fluvax in 2010

» Manufacturing error

*Live vaccine in
immunocompromised
patient

« Fainting with vaccine in
school

* Fall off a bike after
vaccination

Excess vaccine
- reaction rates (7)

Vaccine reactions (Y+7)

(related to vaccine)
Known, expected .. Observed rate —

vaccine reaction rates Background rates
(Y)
— (detected in pre & post
licensure studies,
surveillanca)

Observed rates (X+Y+Z)

Total number of cases reported

from both vaccinated and un
vaccinated groups —

Background rates (X)
(nol related lo vaccine)
Occur among un

~  vaccinated, recorded prior
to or simultaneously to
vaccination

V-

*Ratas can be expressed per 1000, 10000 or 100,000
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https://vaccine-safety-training.org/classification-of-aefis.html

Safer vaccine design and manufacture @

Vaccine design and manufacture is complex; high regulated

* Intelligent vaccine design
Safer, fewer antigens Ensuring quality and regulatory compliance at each step
« Revolutionary science © ©6 ©6 0 © 0 © © © © O

.......

'.‘:')c " witer oMy "t oo
econer? PR aoec—ort - eA.

* Introduction of novel vaccines
* requires alertness to the
possibility of equally novel % AND 58 MONIE o e
SEVERAL HUNDREDS OF TESTS
adverse effects

Slide courtesy of Saad Omer ADVAC presentation/Sanofi credit
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Assessing causality is complex

* Very few adverse events have a unique ‘profile’

that absolutely defines them as being ‘vaccine
related’ or ‘not vaccine related’

e Conditions that raise concern often don’t have
known cause/trigger in absence of vaccination

* Individual case assessment - challenging
* Epidemiologic risk assessment - specialised

@ VACCINE SAFETY BASICS
d Health

H QI I‘Search
World Heal e-Iearnlng course L
Organization

MODULE4 Surveillance S +
CAUSALITY ASSESSMENT OF AEFIS CONTENT

https://vaccine-safety-training.org/causality-assessment-of-aefis.html

Alternate
explanations

y

Prior

evidence /

Proof of

associatiy

Population
based
evidence

.

Temporal
Relationship

A

EPIDEMIOLOGIC ASSESSMENT MECHANISTIC ASSESSMENT CAUSALITY CONCLUSION
oderell| moeae o || -e:dm' Favors | Favers
(Increasedrisk) | orneeffect) | Limited | Insufficient mediate | mediate Weak Lacking orReject | Rejection | Acceptance

N
Moderate
V| Favors
. | Acceptance
Inter-
mediate
N Favors
= =
7
1te (decreased riskorno effect),
Limited, or Insufficient**
‘\ 10 Accept
| orReject
Low-Intermediate,
Weak, or Lacking***
| |

* Causality condusion is favors
** Causality conclusion is inadequate to accept
*#** Causality condusion is inadequate te

rejection onl

y
orreject only
0 accept or reject onl

yif epicemiolo

ly if mechanistic assessment is not st

rong or intermediat
if mechanistic assessment is mot stron;

gic assessmen

diate,
g or intermediate,

itis not high (increased risk), high (decreased risk or noeffect), or moderate (increased risk).
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Improving global AEFI surveillance \ﬂ)

“A” = ~ Passive surveillance Reported iliness, event or syndrome
* Relies on spontaneous report, data YES NO
incomplete, quality variable
* For signal detection -
* |[ncidence rates/vaccine attributable risk 5 > B
cannot be calculated ©
£
O
®
N | - 20 D
Benefits of active vaccine safety surveillance
2. Determine the rate of an
event in_a defined
s AVSSsy-stemscan b.e 2 g o —— o . . -
[ usedforsignaldetection % of adverse event in vaccinated = A/(A+B)
. |, 3. Determine the relative % of adverse event in unvaccinated = C/(C+D)

& risk of the event

* the chance of the event occurring
in those who were vaccinated with
3 the specific vaccine, compared
with those who were not
» the changein the event rate over

time Page 6




Improving global AEFI surveillance for COVID-19 vaccines

 Introduce AEFI surveillance in countries with none
« Improve AEFI surveillance in countries with limited
» Add/strengthen new modalities
* More real-time data
* Reporting, interpretation

Improve
Vaccine

« Causality assessment Improve uptake
« Monitoring AESI Program
Safety

My auntie had a bad
reaction when she got
the flu vaccine at the
hospital

Feedback ~

& AEFI
Corrective Detection Factors influencing

action perceptions of COVID-
19 vaccine safety

read on Instagram

Causality . B that COVID-19
assessment AEF! aurvelliancs cycle Noufisatan vaccines make you
infertile
/ N
eve had more X
L COVID here than
Analysis Investigation O O

anywhere else,
they don't really
care about our
safety

They’re so new,
how can we know
they're safe?

NCIRS-Doherty Vaccine course 2021

safe, but they're just
trying to get my vote!

COVID-19 VACCINES:

SAFETY

SURVEILLANCE

MANUAL

SECOND EDITION

Workd Heath
Organization

don’t think
anyone in my
community has
been
vaccinated. ..

My church
leader says
COVID-19
vaccines are
unsafe

They say they're

https://www.who.int/publications/i/item/10665345178
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COVID-19 vaccines ==

Pharmaceutical Company RCTs — reactogenicity and long term follow-up

Other vaccine clinical trials
Surveillance (passive and active)
Observational/Epidemiologic studies

NCIRS-Doherty Vaccine course 2021 Page 8



Adverse Events of
Special Interest AESI

“pre-specified medically significant event with potential to be
causally associated with a vaccine product that needs to be
carefully monitored and to be confirmed by further special studies”

Extra monitoring for events that could potentially be

 serious events that have followed other immunizations (e.g.
GBS, anaphylaxis)

» serious events potentially related to novel platforms

« serious events potentially related to adjuvants, serious events
related to vaccine failure/immunogenicity (enhanced disease)
or events that are potentially specific to special populations

« proven association with immunization

« proven association with a known vaccine platform and/or
adjuvant that is being used in any COVID-19 vaccines

 theoretical concern based on immunopathogenesis of
COVID-19 disease

« theoretical concern related to viral replication during COVID-19
infection; or

https://www.who.int/vaccine_safety/committee/Module_AESI.pdf

NCIRS-Doherty Vaccine course 2021

Table 4: List of AESI defined for COVID-19 vaccines (May 2020)

AESI

Vaccine-associated enhanced disease

in children

Acute respiratory distress syndrome

Acute injury (mi

heart failure, stress cardiomyopathy, coronary
artery disease arrhythmia, myocarditis)

z 2 R R TR R

haemorrhage)

Acute kidney injury

Generalized convulsion
Guillain Barré Syndrome

Acute liver injury
Anosmia, ageusia

Chilblain - like lesions
Single organ cutaneous vasculitis
Erythema multiforme

Anaphylaxis

Acute aseptic arthritis
Meningoencephalitis
Acute d
Thrombocytopenia

Brighton Collaboration case definition status

Case definition submitted for publication Sept 2020

Under development and targeted for Oct 15, 2020

Under development and targeted for Oct 15, 2020

Under development and targeted for Nov 15, 2020

Under development and targeted for Nov 15, 2020

Planned start in Sept and targeted completion by Nov

30, 2020
Published 2004

Published 2011

Planned start in Sept and targeted completion by Nov

30, 2020

Planned start in Sept and targeted completion by Nov

30, 2020

Link to the
definition
Link will be provided-
For all under development —

they will be posted at time of
submission for publication

10.1016/j.vaccine.2003.09.008

10.1016/j.vaccine 2010.06.003

Planned start Jan 2021 and targeted completion by Apr

30, 2021
Published 2016

10.1016/j.vaccine. 2016.09.032

Planned start Jan 2021 and targeted completion by Apr

30, 2021

Published 2007
Published 2019
Published 2007
Published 2007
Published 2007

10.1016/j.vaccine. .2007.02.064

Recommended
length of post-
vaccine surveillance

1year

1year

1year



Immunisation Stress Related Response

A
« —_—
e Vaccine product related

Vaccine quality defect related
Responses before, Immunization is Covers many Not caused by the
: & . . o R o Immunisation error related
during and after recognized as the different symptoms vaccine, a defect in its
vaccine event to which the & signs that may quality or an error in O
administration stress response is occur immunization.
related Coincidental
Acute stress response
A Symptoms onset may occur before,
[ > during or immediately after
v vaccination (usually within 5 min) . . .
Vasovagal reaction 2007 Victoria, Australia, School HPV program

PUBLIC HEALTH

Dissociative neurological
symptom reaction (with or

[‘\\ Symptoms onset occurs after
without non-epileptic seizures)

7 vaccination Mass psychogenic response to human papillomavirus vaccination

Jim P Buttery, Simon Madin, Nigel W Crawford, Sonja Elia, Sophie La Vincente, Sarah Hanieh, Lindsay Smith and Bruce Bolam
Classification of stress responses and reactions

https://vaccine-safety-training.org/immunization-anxiety-related-reactions.html; https://pubmed.ncbi.nlm.nih.gov/18759721/ 10



https://vaccine-safety-training.org/immunization-anxiety-related-reactions.html

‘Nocebo effect’ above
background rates versus
‘healthy vaccine’ effect

neox | Open.

Original Investigation | Public Health

Frequency of Adverse Events in the Placebo Arms of COVID-19 Vaccine Trials
A Systematic Review and Meta-analysis

Julia W. Haas, PhD; Friederike L. Bender, MS; Sarah Ballou, PhD; John M. Kelley, PhD; Marcel Wilhelm, PhD; Franklin G. Miller, PhD; Winfried Rief, PhD; Ted J. Kaptchuk

Figure 2. Forest Plots of Any Systemic Adverse Events After the First and Second Doses of the COVID-19 Vaccine or Placebo Key Points
El First dose E] Second dose -
Participants Participants wm w‘.‘at wa the frequemy Of
with any with any
« . . . . systemic systemic adverse events (AEs) in the placebo
a negative reaction characterised by the expression of oy S - e
. . Baden et al,* 2020° Baden etal,*® 2020° groups of COVID-19 vaccine trials?
adverse sym ptoms |arge|y driven by the expectation of the Placebogroup 422 (414-430) - 162 Pacehogowp  365(5837.9 - 23
Vaccine group 54.9 (54.1-55.6) a 171 Vaccine group 79.4(78.7-80.0) 155 F'M- l th- t tic - A nd
H R H H Chu et al, 3 2021% Chu etal, & 2021 indi nthis s Wi
individual that some untoward events will occur following the Neogwe —EIETER | - s Pamges WIEERS | - s i
. . . . . . » Vaccine group 44.5(37.6-51.4) —- 15.2 Vaccine group 76.9(71.0-82.7) - 151 meta-analysis Of ]2 anides including AE
administration of a drug, vaccine or other medical intervention
Placebo group 37.9(35.3-40.5) - 16.0 Placebo group 30.8(28.3-33.3) K 203 f 45 380 trial amd nts
Vaccine group 47.6 (44.9-50.2) - 16.8 Vaccine group 64.6(62.1-67.2) L ] 154 repons or p pa .
Keech et al, % 2020¢ Keech et al,*4 2020¢ + P
Placebogroup  39.1(19.2-59.1) —_— 85 Placebogroup  33.3(13.2-53.5) _— 22 systemic AEs were expeflenCEd by 35%
Vaccine group 46.2 (27.0-65.3) —_— 8.7 Vaccine group 65.4(47.1-83.7) —_— 122 >
Polack et al 56 2020¢ Polack et al, 56 2020° of dacebo recipients after the first dose
Placebo group 47.0 (45.5-48.5) ] 16.1 Placebo group 33.8(32.3-35.3) [ ] 20
Vaccine group 59.1(57.6-60.7) s 17.0 Vaccine group 69.9 (68.4-71.4) . 15.5 and 32% after the second Signiﬁcantly
Richmond et al,*! 2021" Richmond et al,*! 2021' .
Placebo group 10.0 (0.0-20.7) - 129 Placebo grou 20.0(5.7-34.3) —— 40 H 1
Vaccine :loup 18.8(0.0-37.9) |——— 87 Vaccine :mu: 31.3(8.5-54.0) 110 more AEs were reported in the vaccine
Shinde et al,*” 20219 Shinde et al,%” 20219 :
Placebogroup  34.5(303-38.7) - 156 Placebogroup  27.9(23.8-31.9) - 168 Broups, but AEs in placebo arms
Vaccine group 38.8(345-432) - 16.3 Vaccine group 34.4(30.1-38.7) - 153 . o
Overaleffect Overal effect ("nocebo responses”) accounted for
1.8-43.7) - 100 Placebo group 31.8(28.7-35.0) ko 100
12:543) —t 100 Vaccinegroup 614 (47.4-75.4) — 100 76% of systemic AEs after the first

——————r—r—r—— —+—r————————
<10 0 10 20 30 40 50 60 70 80 90 -10 0 10 20 30 40 50 60 70 80 90

Nocebo affects after COVID-19 vaccination

Professor Peter Sever

National Heart and Lung Institute, Imperial College London, United Kingdom

Amanzio and colleagues are to be congratulated for
their review of adverse events associated with vaccina-
tions against corona virus-SARS-CoV-2." Adverse events
claimed to be caused by modern medicines be they tab-
lets or injections, are the commonest reason given by
patients for not accepting medication or for failing to
adhere to prescribed drugs.

individual that some untoward events will occur follow-
ing the administration of a drug, vaccine or other medi-
cal intervention.”

The phenomenon has been highlighted recently
in relation to statin treatment where the majority of
adverse events have been demonstrated not to be
due to the statin but to the anticipation of adverse

Placebo group
'<,001 Participants with any systemic SE=1.61;2=19.75; 7 =88.61; P<.001 Participants with any systemic
adverse event, % (95% CI) Vaccine group: adverse event, % (95% CI)
I; P<.001 SE=7.13; 2=8.61; 17 =99.60; P<,001

The Lancet Regional
Health - Europe
2022;12: 100273
Published online 29
November 2021
https://doi.org/10.1016/j.
lanepe.2021.100273

COVID-19 vaccine dose and 52% after
the second dose.

Meaning This study found that the rate
of nocebo responses in placebo arms of
COVID-19 vaccine trials was substantial;
this finding should be considered in
public vaccination programs.
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COVID-19 vaccines:
Thrombosis Thrombocytopenia Syndrome (TTS)

Medium exposure risk in the Australian context

Scenario 2: Infection rate similar to second wave of COVID-19 in Victoria
(275 infections per 100,000 people in a 16-week period)

For every 100,000 AstraZeneca vaccinations
COVID-19 vaccines:

Age Potential harms Potential benefits

No. of Events per 100,000 Persons

P . e, ® Australian data as at 16 June 2021
M ditis and Pericarditis
yoca r I 18-29 #1 1.9 blood clots (TTS)? ~ 0. deaths prevented
=80 1.3 1CU admissions prevented
s BRNRNBNNNE 106 hospitalisations prevented
30-39 ~ 0.2 deaths prevented
ull 16 blood clots (TTS)* .0 1.21cu admissions prevented
sURNANNRREE 107 hospitalisations prevented
M Risk difference per 100,000 persons who W Risk difference per 100,C -
received BNT162b2 mRNA Covid-19 vaccine infected with SARS-CoV-2 oS STt e B i
180 pURRRNNNRNNARRNEN 167 hospitalisations prevented
. 166 50-59 gl 27 blood clots (TTS) 1.3 deaths prevented
[} l 6.6 ICU admissions prevented
160 <THRNNNNNRRNNRNRNNED 24.3 hospitalisations prevented
1404 60-69 =l 1.4 blood clots (TTS) 3.0 deaths prevented
125 BUREREE 70I1CU admissions prevented
ij .I .'.Ill.l.lllllllll===== 30.4 hospitalisations prevented
1204 -
il 70-79 gl 1.8blood clots (TTS) «DRRRRNNNNNENNRRRRRNRN 214 deaths prevented
100+ sJBBRNNNEN 86ICU admissions prevented
NENRNNANNANNNRRRNRNREREND y
i 78 UURURURRANNNNANURRUNENNNE 831hospitalisations prevented
80 _ANNNNNNNNENNDR
i 62 80+ B0 1.9 blood clots (TTS)
60+
9 43 183.6 deaths prevented
40+
R 25
4 16
o 11 11
- 5 4 8 3 1 3 1 5.2 ICU admissions prevented
[y - _____- ——— - __._-__ b _J___-__ =
=1 3 -1
{4 -5 -6 -
-9
-20
. o, & < N ) ) 260.5 hospitalisations prevented
027\ " Q.(\ " &\0 & o 4@‘ \0‘\ & 0 & 3 \°° X & Ry _\‘}(\
g F F LS FE S F€ & & &
\J
& o & & F & & NG ¢ N

TTS = thrombosis with thrombocytopenia syndrome. Includes probable and confirmed cases, and a range of

health care presentations (including hospitalisations, ICU admissions and deaths).

a Estimates of risk are uncertain as rates are based on small numbers of vaccinations in people under 50 in
Australia

nejm. i/full/10. imo0a21104° DS, . tga.goV.: iodit id-19- il kly-safety-report




Myocarditis @

« Rare and usually mild, shortly after mRNA vaccine dose

« Rates highest post dose 2 in teen/young males; Moderna ~2-fold > Pfizer

- Rate post 3/booster dose appears lower than after 2"? dose (Israel, Australia, USA)
* Very few cases in children age 5-11 years (USA ~ 2 per million doses to date)

_ Australian (TGA) reported rate
Pfizer 27 Jan 2022 Moderna

Table 2. Rates of likely myocarditis cases following the mRNA vaccines. A. Comirnaty (Pfizer)

B.Spikevax (Moderna)

Age (years) All doses Second doses Age (years) All doses Second doses
Rate* per 100,000 doses Rate* per 100,000 doses Rate* per 100,000 doses Rate* per 100,000 doses
Male Female Male Female# Male Female Male Female®
12:17 6.8 1:5 sl 2.5 12247 8.6 2.0 15.6 2.8
18-29 3.9 1.2 6.0 1.8 18-29 6.2 0.5 12.2 0.0
30-39 1.6 0.6 1.6 0.5 30-39 3.4 0.5 5.6 0.0
40-49 0.7 0.6 0.9 0.8 40-49 1.0 0.5 0.0 0.0
50-59 0.4 0.3 0.1 0.3 50-59 0.5 0.9 0.0 0.0
60-69 0.1 0.2 0.0 0.0 60-69 0.0 0.0 0.0 0.0
70+ 0 0.1 0.0 0.0 70+ 0.0 0.0 0.0 0.0
All ages* 2.1 0.6 31 1.0 All ages* 36 0.8 71 05

COVID-19 vaccine weekly safety report | Therapeutic Goods Administration (TGA) Page 13

https://www.tga.gov.au/periodic/covid-19-vaccine-weekly-safety-report-27-01-2022
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US Vaccine Safety Datalink: Detailed linked data analysis )

Vaccinee with Myocarditis in Risk Interval and a Concurrent Comparator Validated Myocarditis/Pericarditis, among 12-17-Year-Olds
in the 0-7 and 0-21 Day Risk Interval after Pfizer Vaccine by Dose

x1 21 : 3 i
s :W J”:es i Compared with Outcome Events in Vaccinated Comparators on the Same Calendar Days
t
e
\ 5 ) On each calendar day that an outcome occurred
Y in a vaccinee (e.g., June 3), we compared
Risk Interval 1-21 days post-vaccination vaccinees in their risk interval (day 1-21) with
similar vaccinees in their comparison interval (day R Dose . . Ad e 95% dec . ace
22_42)' $ a a 0 o » Rate rRatio 0 ge C = & s ' Feriod pe
I By similar, we mean they were in the same age : erva erva on Dose
I g Pl rasmeanipessil e Days 0-21 |Both Doses| 45 3 10.16 | 3.41-42.39 | <0.001 36.2
( \ / : -
. 5 i o Dose 1 3 3 1.16 0.17-8.05 | 0873 07
Vaccinated | 'ﬂ‘ | Dose 2 39 3 1521 | 5.07-63.70 | <0.001 70.8 Post
R \ ’ ) Days 0-7 |Both Doses| 41 3 2063 | 9.76-125.24 | <0.001 346 dose 2
Comparison Interval 22-42 days post-vaccination - Dose 1 1 3 1.25 0.04 - 13.93 0.836 0.3 = 1 in
Dose 2 37 3 4618 |15.07-196.40| <0.001 702 14,000

1Comparison interval is 22-42 days after either dose.
2Adjusted for VSD site, 5-year age group, sex, race/ethnicity, and calendar date.

Follow-Up Information on Validated Myocarditis/Pericarditis
Cases Aged 12-17 Years (N=24)* e - .
g ( ) Myocarditis in Children 5-11 years

* Inthe V3D, there have been no safety signals

N e ) among 5—11-year-olds (430K doses analysis point)
Recovered: no symptoms, medication, or exercise restrictions 11 (46%)
Still symptomatic 7 (29%) ) ) )
Still on medication (e.g., NSAIDs, colchicine) 2 (8%) * In VAERS in Ch'ld_r?n 5-11 years, 12 validated
Still on exercise/physical activity restrictions 6 (25%) cases after 8.6 million doses (9 post dose 2)

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2022-01-05/04-COVID-Klein-508.pdf Page 14




We expect less vaccine associated myocarditis in younger ages

Background myocarditis age distribution (cases, hospitalisation)

i

Australian Government

COVID-19
ACCINATION

Guidance on Myocarditis
and Pericarditis after
MRNA COVID-19 Vaccines

The following guidance has been developed jointly by the Australian Technical Advisory Group
on Immunisation (ATAGI), the Cardiac Society of Australia and New Zealand (CSANZ), the
Royal Australian College of General Practitioners (RACGP), the Australian College of Rural and
Remote Medicine (ACRRM), the Australasian College for Emergency Medicine (ACEM) and the
Paediatric Research in Emergency Departments International Collaborative (PREDICT).

Updated 8 November 2021
What has been updated:

* Minor changes to Figure 2: Approach to revaccination in people with pericarditis
attributed to an mRNA COVID-19 vaccine

N
o

-
o]

T Y
[N N ON

o

Myocarditis hospitalization %

o N B O

cular Disease, no. 11 (18 N

7

8 9 10 11 12 13 14 15 16 17 18
Age (Years)

RISK of PIMS TS (post COVID-19 Inflammatory
Syndrome) in NSW Children in Delta wave 2021
1in 3000
(Williams P et al, Preprint)
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AusVaxsalely

An NCIRS led collaboration

Active, enhanced, national
vaccine safety surveillance

February 2022



AusVaxSafety Modules g

it m_

v 1. Active Cohort event monitoring of short term
L IMMEDIATE AEFIs using SMS/email
Y
LaTe onser/ 2. AEFI Clinical AEFI case discussions for nationally
Assessment consistent approach to complex cases
Network

3. AESI Program Long term clinical follow up of patients
of Research with adverse events of special interest
with States, Territories TGA and

Y

- specialist groups

»| e | (Wi ] o R » TTS
2o e . myocarditis

| J

R 4. Linked data Risk/Association studies using linked
4 TGA < data
= AEMS

~—

AusVaxSafety Page 17




Active surveillance ©

COVID-19 vaccine safety data - at a glance COVID-19 vaccine safety data are published
As at 24 January 2022 weekly and include:

:::Z::vgeyssimpleted* * A” partiCipantS

83.572 e Aboriginal and Torres Strait Island participants
safet'ysurveys completed by Aboriginal Children aged 5-11 yearS

and Torres Strait Islander people* 1,000,000 Adolescents aged 12-19 years

44.7% ’ Pregnant participants

People affected by cancer

reported at least one adverse event 1,500,000

v

0.9%

reported visiting a GP or ED

* Surveys sent on Day 3 post vaccination. NOTE: Adverse events are
self-reported, have not been clinically verified, and do not necessarily US ax a e y

have a causal relationship with the vaccine. A NCIRS led collaboration

2,000,000

www.ausvaxsafety.org.au

AusVaxSafety Page 18




Active surveillance — public data

Safety surveys completed

@ 2:050.082 1,863,825 399,713

Pfizer dose 3 / beoster

Reported at least one adverse event

37% 52%

Plizer Pfizer dose
dose 1 3 { booster
Medical attendance

Less than 1in 100 people
reporied seeing a doctor or

Less than 1in 100 people Just over 1in 100 people

reporied seeing a doctor or reported seeing a doclor or

going to the emergency going to the emergency going to the emergency
department in the days after departmentin the days after  department in the days after
Pfizer dose 1 Pfizer dose 2 pfizer dose 3 / booster

L |

)
ohed
=
S
=
-
) o
©
o
—
S
1
e
@
£

Commonly reported adverse events

30%

Data as at 1€ Jaruary 2022

Loczl reaction %

(pan redress, aweling reaing)

22%

Fatiguc
9%

Headache 33%

15%
78%
14%
Muscle or joint pair 33%
30%
6%
Gastrointastinal § toms 1%
{sewsen, vonking, disrhose, stdaminel pain) 3%

{0 Pfzerdesc1 @) Pfizerdose2 @ Pfizer dosc 3 f booster

Impact on routine activities

Reporled missing work, sludy or 21%
routine dutles
5%

8%
1
ﬂI 5% 10% 15% 20% 25% 30% 35% 40%

@ phizerdose1 @ Pfizerdose2 @ Pfizerdose 3, booster

4%

45%

%
Fever 4%
1%
0] 5% 10% 15% 20% 25% 30% 35% 40% A5% 50% 55%

50%

AusVaxSafety

Page 19




Data as at 16 January 2022
Safety surveys completed Commonly reported adverse events

A i _am A S8 I

19 January 2022 | News

Reported at -y COVID-19 vaccine well

tolerated by children,
AusVaxSafety data show

New COVID-19 vaccine safety

o S & data from AusVaxSafety have ) I
Medical atter sy \'é ' L B  shown children aged 5-11 years
st i wi\\.__ = - $&&== are reporting fewer side
o A ‘ 54 == effects following vaccination

-~

~

than...

F
7T
N
o
v
o
-
-
T
-
L
.E
o
]
P
v
g

o] 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%
Australia’s active vaccine safety system

©) AusVaxSafety

An NCIRS led collaboration

@ Pfizerdose 1




Data as at 16 January 2022

Safety surveys completed Commonly reported adverse events
30%
@2,050,089 1,863,825 399,713 N——
Pfizer dose 1 Pfizer dose 2 Pfizer dose 3 / booster (pain, redness, swelling, itching)
44%
Reported at least one adverse event 2%
Fatigue 42%
39%
)
o o o o Headache 33%
= 37% 53% 52%
m Pfizer Pfizer Pfizer dose
Q dose 1 dose 2 3 / booster
@ = Muscle or joint pain 33%
S 30%
o
t Medical attendance s
m Gastrointestinal s ogtoms
(nausea, vomiting, diarrhoea, dbdorhinal pain)
Q Less than 1in 100 people Just over 1in 100 people Less than 1in 100 people
' reported seeing a doctor or reported seeing a doctor or reported seeing a doctor or
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Active surveillance — detailed analyses
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AESI Program of Research ((;’

» Collaboration with TGA, S/T and

Study arm 1 Study arm 2 Study arm 3 SpeCiaIiSt groups (THANZ, CSANZ)

Thrombosis with Myocarditis

thrombocytopenia

cmres — » Data collection and recruitment in
Stream 1: Initial surveillance (from onset to hospital discharge/recovery) o
Waiveriof Consent progress for TTS and myocarditis

1 N ! N
Optional Stream 2: epidemiological study

Waiver of Consent
1 5 N

Optional Stream 3: long term outcomes

Opt in Consent
1 I O I ———

Optional Stream 4: biological research

Opt in Consent
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New vaccines,
populations and
schedules

Vaccine: University of Oxford/
AstraZeneca

Platform: Adenovicus with genw for the
SARS CoV-Z spie (S) proten

NOVAVAX COVID-19 Vaccine:

A protein nanoparticle vaccine co-formulated with a saponin-based
Matrix-M adjuvant. The antigenic component is based on the
full-length, wild-type SARS-CoV-2 rS glycoprotein; modified by
mutation at the putative furin cleavage site to be protease resistant.
Two additional proline amino acid substitutions inserted to stabilise the
S protein in a prefusion conformation, which is believed to optimise
presentation of neutralising epitopes.

BioNTech/Pfizer Novavax

fny el e
=¥ e

Platformx: Synthetic nanoparticle
COMOS with bimer spukce protesn. Matix

M used an morune Doosting aduvant
24




Novavax — Reactogenicity (Systemic) post doses 1-3 ﬁ

* Increased events across all 3 doses, local and systemic reactions short-lived
» Overall medically attended AEs - related events reported in few participants

(1.9%, 0%, and 1.2%, respect

ively)

Systemic Reactogenicity

Incidence, %
3

Dose 1 2 2 1 2 123
Any systemic Fatigue Headache
event

llm

I

Muscle
pain

il

1 2 ‘3
Malaise

1

2
Joint
pain

L.

~_hl_l..
2 3

m All events
m Grades 3+

1
Nausea/
vomiting

1

Fever

Timing of potential registration as
booster dose, not yet known

Use now:
* Unvaccinated
» contraindications or reluctant to
receive same brand as
previous primary dose

Mallory et al. (25 Dec 2021). Immunogenicity and Safety Following a Homologous Booster Dose of a SARS-CoV-2 recombinant spike protein vaccine (NVX-CoV2373): A Phase 2 Randomized Placebo-Controlled Trial. Preprint. DOI: 10.1101/2021.12.23.21267374

https://www.medrxiv.org/content/10.1101/2021.12.23.21267374v 1
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https://www.medrxiv.org/content/10.1101/2021.12.23.21267374v1
https://www.medrxiv.org/content/10.1101/2021.12.23.21267374v1

UK COV-Boost Study

« 7 different booster vaccines after 2 dose AZ or
Pfizer primary vaccination
« Immunogenicity and safety data

Supplementary Figure 2.
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Figure 2: Radial graph for the occurrence of severe local and solicited adverse events in the first 7 days post
vaccination in groups A, B, and C

Control=quadrivalent meningococcal conjugate vaccine. ChAd=ChAdOx1 nCoV-19 vaccine, Oxford-AstraZeneca.
NVX=NVX-CoV2373 vaccine, Novavax. NVX half=half dose of NVX-CoV2373 vaccine. BNT=BNT162b2 vaccine,
PhizeBioNTech. VLA=VLA2001 vaccine, Valneva. VLA half=half dose of VLA2001 vaccine. Ad26=Ad26.COV2.S
vaccine, Janssen. m1273=mRNA1273 vaccine, Moderna. CVn=CVnCoV vaccine, Curevac.
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Anaphylaxis after COVID-19 vaccination is rare and has occurred in approximately 5 people

per one million

Guillain-Barré Syndrome (GBS) signal after viral vector COVID-19 vaccines — very rare

NEW Thrombosis with thrombocytopenia syndrome (TTS) after viral vector COVID-19

vaccination is rare

Idiopathic thrombocytopenic purpura (ITP) and AZ vaccine adjusted rate ratio (aRR) = 5.77,
95% CI 2.41-13.83), estimated incidence of 1.13 (0.62-1.63) cases per 100,000 doses

Simpson et al Nature 2021 https://www.nature.com/articles/s41591-021-01408-4 Page 27



Additional Reading

“Some vaccine safety issues of the 20th century involved
Table of contents genuine and causal, through rare, severe adverse events,
May 2021 - Volume 6 - Suppl 2 such as vaccine-associated poliomyelitis.

The future of vaccine safety More frequently, the concerns that focused public interest

EDITORIAL were ill founded, with scientific evidence not supporting any

harmful role for vaccines”
Vaccine safety: looking forward and back (19 May, 2021) 3

Alexander Muir Walker, Walter A Orenstein

ANALYSIS

Vaccine safety issues at the turn of the 21st century (19 May, 2021) 3

Laura Conklin, Anders Hviid, Walter A Orenstein, Andrew | Pollard, Melinda Wharton, Patrick Zuber

Novel vaccine safety issues and areas that would benefit from further research (19 May, 2021) 3

Daniel A Salmon, Paul Henri Lambert, Hanna M Nohynek, Julianne Gee, Umesh D Parashar, Jacqueline E Tate, Annelies Wilder-Smith, Kenneth Y Hartigan-Go, Peter G Smith, Patrick Louis F Zuber

Evolving pharmacovigilance requirements with novel vaccines and vaccine components (19 May, 2021) 3
Patrick L F Zuber, Marion Gruber, David C Kaslow, Robert T Chen, Brigitte K Giersing, Martin H Friede

Methodological frontiers in vaccine safety: qualifying available evidence for rare events, use of distributed data networks to monitor vaccine safety issues, and
monitoring the safety of pregnancy interventions (19 May, 2021) 3

Caitlin Dodd, Nick Andrews, Helen Petousis-Harris, Miriam Sturkenboom, Saad B Omer, Steven Black

Global covid-19 vaccine rollout and safety surveillance—how to keep
Vaccine safety in the next decade: why we need new modes of trust building (19 May, 2021) @ pace
Heidi ). Larson, Isabelle Sahinovic, Madhava Ram Balakrishnan, Clarissa Simas An agile internationally harmonised surveillance system is essential to maintain safety and trust in
vaccines, argue Vincent Lo Re and colleagues

https://gh.bmj.com/content/6/Suppl_2; Lo Re et al 2021: https://www.bmj.com/content/373/bmj.n1416 Vincent LoRe, ' Olaf H Klungel, > K Amold Chan, > Catherine A Panozzo, * Wei Zhou, * Almut G Winterstein
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