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Vaccination for travel
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NEWS FEATURE -

Therace for coronavirus vaccines: a
graphical guide

Eight ways in which scientists hope to provide immunity to SARS-CoV-2.

28 APRIL 2020

Ewen Callaway

https://www.nature.com/articles/d41586-020-

01221-y
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VACCINE BASICS: |

The badys adaptive immune system can learn Lo recognize new,
mvading pathogens. such as the coronavirus SARS-CoVv-2,
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Vaccine platforms being employed for SARS-CoV-2 vaccine designg ‘
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Astra Zeneca (ChAdOx1 nCoV-19)

A Piece of the Coronavirus

The SARS-CoV-2 virus is studded with proteins that it uses to enter
human cells. These so-called spike proteins make a tempting target
for potential vaccines and treatments.
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The Oxford-AstraZeneca vaccine is based on the virus’s genetic
instructions for building the spike protein. But unlike the Pfizer-
BioNTech and Moderna vaccines, which store the instructions in

single-stranded RNA, the Oxford vaccine uses double-stranded
DNA.
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MRNA - Moderna

MRNA's role in protein synthesis

TRANSCRIPTION TRANSLATION
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1 Through a process known as transcription, an RMA copy of a DNA sequence for creating a given protein is made.

This copy - mRNA - travels from the nucleus of the cell to the part of the cell known as the cytoplasm, which houses
ribosomes. Ribosomes are complex machinery in the cells that are responsible for making proteins.

Then, through another process known as translation, ribosomes ‘read’ the mRNA, and follow the instructions, creating the

oy

protein step by step.
4 The cell then expresses the protein and it, in turn, carries out its designated function in the cell or the body.
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mRNA is universally utilized for protein production

" om
Storage Software Applications

DNA stores instructions for mRNA is a temporary set of Proteins form the basis of life by

proteins in the nucleus instructions for cells to make a performing the functions required

protein; mRNA is made using DNA by every cell; proteins are made

using mRNA
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Diagram: Callaway, E. (2020). The race for coronavirus vaccines: a graphical guide. Nature,
https://www.nature.com/articles/d41586-020-01221-y
Image from the Noun Project
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The Moderna COVID-19 Vaccine ingredients: :Ii“

«  mMRNA - Moderna’s also uses mRNA technology to build antibodies against COVID-19.
* Lipids — The Moderna vaccine also requires lipids to help deliver the mRNA to the cells.
— SM-102
— 1,2-dimyristoyl-rac-glycero3-methoxypolyethylene glycol-2000 [PEG2000-DMG]
— cholesterol
— 1,2-distearoyl-snglycero-3-phosphocholine [DSPC]
« The remaining ingredients (below), including acids, acid stabilizers, salt and sugar all work
together to maintain the stability of the vaccine after it's produced.

 Acids
— Acetic acid
 Acid Stabilizers
— Tromethamine & Tromethamine hydrochloride

« Salts

— Sodium acetate
 Sugar

— Sucrose

» A Simple Breakdown of the Ingredients in the COVID Vaccines
"LQ‘L); Health - COVID-19, Health Topics - Hackensack Meridian Health  ;,

Hunter New England
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https://www.hackensackmeridianhealth.org/HealthU/2021/01/11/a-simple-breakdown-of-the-ingredients-in-the-covid-vaccines/

Deep freezers

A worker passes a line of freezers holding coronavirus disease (COVID-19) vaccine candidate BNT162b2 at a
Pfizer facilitv in Puurs. Belgium in an undated ohotograoh. Pfizer/Handout via REUTERS

https://www.reuters.com/article/us-health-coronavirus-freezers/u-s-states-race-to-buy-ultra-cold-
vaccine-freezers-fueling-supply-worries-idINKBN27T2S6
) .“" H | h
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Molecular Therapy

Nucleic Acids

Original Article

Treatment of Hemophilia A Using Factor VI
Messenger RNA Lipid Nanoparticles

Chun-Yu Chen," Dominic M. Tran," Alex Cavedon,” Xiaohe Cai," Raj Rajendran,” Meghan J. Lyle,'

Paolo G.V. Martini,” and Carol H. Miao'-

'Seattle Children's Research Institute, Seattle, WA, USA: *Moderna, Cambridge, MA, USA; *Department of Pediatrics, University of Washington, Seattle, WA, USA

Hemophilia A (HemA) patients are currently treated with
costly and inconvenient replacement therapy of short-lived fac-
tor VIII (FVII) protein. Development of lipid nanoparticle
(LNP)-encapsulated mRNA encoding FVIII can change this
paradigm. LNP technology constitutes a biscompatible and
scalable system to efficiently package and deliver mRNA to
the target site. Mice intravenously infused with the luciferase
mBRNA LNPs showed luminescence signals predominantly in
the liver 4 h after injection. Repeated injections of LNPs did
not induce elevation of liver transaminases. We next injected
LNPs carrying mBRNAs encoding different variants of human
FVIII (F8 LNPs) into HemA mice. A single injection of B
domain-deleted F8 LNPs using different dosing regimens
achieved a wide range of therapeutic activities rapidly, which
can be beneficial for various usages in hemophilia treatment.
The expression slowly declined yet remained above therapeutic
levels up to 5-7 days post-injection. Furthermore, routine
repeated injections of F8 LNPs in immunodeficient mice pro-
duced consistent expression of FVIII over time, In conclusion,
F& LNP treatment produced rapid and prolonged duration of
FVIII expression that could be applied to prophylactic treat-
ment and potentially various other treatment options. Our
study showed potential for a safe and effective platform of
new mBNA therapies for HemA.

Treatment of Hemophilia A Using Factor VIII

An alternative for protein replacement therapy is to utilize gene ther-
apy to introduce a functional FVIII gene into patients for longer-term
FVIII expression, thus reducing the treatment frequency while also
reducing risk of spontaneous bleeding events. However, the method
of delivery needs careful consideration. For example, using viruses
carrying genetic material increases the risk of oncogenic mutagenesis
due to viral integration. " In addition, FVIII transgene expression
needs o be achieved and maintained at therapeutic levels, and sensi-
tive genotoxicity detection assays remain et to be developed for din-
ical gene therapy. Furthermore, immune responses to viral vectors
and transgenes precluded its application to a significant portion of
HemA patients. To avoid these problems encountered by DNA deliv-
ery using viral vectors, messenger ENA (mRNA)-based genetic mate-
rals can be used to rescue insufficient FVIIL expression in HemA
patients.

The advantages of mRNA therapy include no rsk of oncogenic
mutagenesis and rapid protein expression, as mENAs do not trans-
locate to the nueleus and are instead processed via translation in the
eytoplasm. Recently, it was shown that functional protein was effi-
ciently produced by using a 5-methoxy-U-modified codon-opti-
mized mRNA successfully delivered into specific sites.” For example,
intradermal injections of modified mRNA encoding vascular endo-
thelial growth factor A (VEGF-A) led to local functional VEGEF-A
protein expression and transient skin blood flow enhancement in

Messenger RNA Lipid Nanoparticles (cell.com)

14


https://www.cell.com/action/showPdf?pii=S2162-2531%2820%2930106-2

Pharmacovigilance

As at 12 September 2021

All people

6,215,995 surveys sent Australia wide”
3,431,505 participants (55.2% response rate)

Vaxtracker

Monitoring Vaccine Safety

35.8%

44.2%

l's7 0.8%

AusVaxSatety

An NCIRS led collaboration

69,203 surveys sent Australia wide”
44,509 participants (64.3% response rate)

of participants reported no adverse event

of participants reported any adverse event

of participants reported visiting a doctor or
emergency department




AusVaxSafety - Pfizer
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Comirnaty vaccine Dose 1- All participants

Current a5 2t 16 AUgUSt 2021
ez
1,007,479 people responded to an SM5/email about their health in the three days after their
¥ ¥
=  COVID-19 vaccinations.
%
62.8%
reported no adverse event
a A 3?4,332 pecple reported one or mare adverse events.
The most commenly reported were (% of total participants)
37.2%
reported any
adverse event
Ingclion sta pan His
Faligus
6.7%
reported missing work, study
of routine dutias
for a short period (<1 day
mizsed by the majarity).
Chils.
injeciion siie swelling
0.5% e
reported seeing a doctor
o1 going to emergency
department in the days after These symptoms are known to occur after vaccination. They ane generally mikd and short- lived. 4s

vaLcination. with any adverse event reports, not all symptoms reporied mey be caused by the wacrine; tey

may be coincidental and duwe to other cawses. Refer to Cominnaty Product Information on the TG4
wehzite for further details.
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Comirnaty vaccine Dose 2 - All participants

Current a5 at 16 August 2021

770,864 people responded to an SMS/email about their health in the three days after their

COVID-19 vaccinations.

¥
o

56.4%
reported any
adverse event

21.2%
reported missing work, study
o routine duties
for a short period (<1 day
mizsed by the majority).

1.3%
reported seeing a docior
o gaing to emergency

department in the days after

waccination.

43.6%

reported no adverse event

HQ,QBB people reported one or more adverse events.

The mast commenly reported were (% of total participants}
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AusVaxSafety — Astra Zeneca

GOVERNMENT

COVID-19 Vaccine AstraZeneca Dose 1- All participants A

Current as at 16 August 2021

429,723 people responded to an SMS/email about their health in the three days after their

COVID-19 vaccinations.

¥
o 1

55.6%
reported any
adverse event

17.6%
reported missing work, study
or routine duties
for a short period (=1 day
mizsed by the majority).

1.0%

reported seeing a dettor
or going to Emergency
department in the days after
wacrination.
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bl %

reported no adverse event

233,715 neaple repored ane or mone adverse events.

The most commonly reported were (% of total participantst

These symptoms e known 10 ocowr afier vaccination. They are generally mild and shon-lived. 4s

with amy adverse swent reports, not all symgtoms reported may be caused by the vaccine; they
may be eoindidentsl and dws to other caeses. Aefer o
Product Infermation on the TG4 website for further deta;

13 Wncrine Astrafeneca

COVID-19 Vaccine AstraZeneca Dose 2 - All participants ~

Current as at 16 August 2021

19’9,17‘! people responded to an SMS/email about their health in the three days after their

COVID-19 vaccinations.

A
o

26.4%
reported any
adverse event

53%
reparted missing wark, study
or routine duties
for a short period (=1 day
missed by the majority).

0.5%
reported seeing a doctor
0F 20ing 10 EMergency
department in the days after
valcination.

73.6%

reported no adverse event

52,"‘39 peopee reported one or MOre AEWErse events.

The mast commionly reparted were (% of wtal participantst

These symptoms ane known to oocur after vaccination. They are generally mild and shor-lived. 4s
with any adverse event reports, not all symptoms reporied may be caused by the waccine; they

may b coingidental and dus to other cawses. Refers z
Product Infermation on the a4 website for further details.
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GA To date, b deaths have been assessed as related to TT5 - 5 of the & deaths occurred in women aged 34, 48

(2 cases), 52 and 72-years-old. The ather death was in a 4d-year-old man. ‘

Table 2: Total confirmed and probable TT5 cases to date by age and CDC classification

CDC classificationt
Total adverse event reports to 22 August 2021

Tier 1 Tier 2 Mot classified
3.1 52,849 17,150,654
d ! ! <30 years 4 25 1 1 2
(<50 years)
Reporting rate per 1000 doses Total AEFT reports received Total doses administered 30-35 3 3 ) )
40-49 b 6 - -
32,818 19,706 338 S A
I I
00-69 28 1.6 10 8 10
) : S Total reports for brand not
5 , s for (
Tatal reports for Yaxzevria Total reports for Comirnaty specified 20-79 23 21 g 10 14
B0+ 16 16 4 = &
All ages 116 2.0 46 34 36
(50 men, 66 women)

* Rates of TT5 are calculated based on first doses of the Vaxzevria (AstraZeneca) vaccine as of 12 August to
account for the time to onset of T15. These rates are estimates of risk baszed on small numbers of cases so
far.

T The US CDC classification is defined as:

+ Tier 1 =clots in an unusual location (such as the brain ar sbdamen) and a low platelet count with or
without antibodies that activate platelets (anti-PF4 antibodies)

YA + Tier 2 = clots found in common locations [such as the leg or lungs) and a low platelet count and anti-
{L“‘l} Health PF4 antibodies
Hunter New England -
covemmment | LOcal Health District



NSW Health Factsheet Template Plain

Reporting of adverse events following COVID-19 vaccine

Is the event serious?
A serious adverse event following immunisation is an event that:
results in death
is lifle threatening
requires hospitalisaton
results. in persistent or significant disability or incapacity
is an unexpected reaction for that vaccine

No K

Non-serious adverse event following
immunisation
This does not need to be reported to your local Public
Health Uinit This includes. commaon, expected temnporary
reactions 1. such as:

low grade fewver

injection site reaction not requiring additional

intervenfions

myalgiafethangy resolving in 24-43 hours.

These AEFIs can be reported directty to the TGA [ .

Specialist immunisation advice

N Yes

Serious adverse event following immunisation
This is a nofifiable condifion.

Coniact your local Public Health Unit on 1300 DB& 055,
A serious adverse event includes:

= possible or probable Thromiosis with
Thrombocytopenia Syndrome (see THAME [ andior
ACEM guidance [ )
anaphylasis
nesw onset neurological sympioms
any ofher clinically significant, worsening or serious
illness that develops within six weeks after COVID1B
vaccinafion.

If speciglist advice is needed, for example in relation to management of the second dose, contact the National Centre for
Immunisation Reseanch and Surveillance (MCIRS) NSW immunisation Specialist Service (MEYWISS).

Phone: 1800678 477 (Monday-Friday Bam-5pm) or email: SCHN-MSWISS{@health. new povau.

For ungent after-hours clinical support, contact NSWISS via The Children's Hospital st Wesimead switchboard on 02 8845

D00 (ask for Immunisation Specialist Service).

health.nsw.gov.au

Bz ring

COVID-19 vaccine:

NSW Health adverse event following immunisation case
notification form

Instructions

= This form has been desig to collect initial clinical information regarding an Adverse Event Following
Immunizaton (AEF) related to COVID-19 vaccination

» The infesmation provided will be used 1o investigate the reported adverse event following immunisation
and will b= reported to the Th sutics Goods Administration b support vaccine safety survellance

= The form should be complated by & ith professional and submitted by emall on MOH-
covidasfifidheslth nsw. oo Alternatively, cases can be notified by phone to the kocal Public Health
Unit on 1300 066 055

» The Public Health Unit may contact you during business howns for further information regarding this
case notification.
Sumame
First name
Date of birth
Male
Female
DOther
State
Phone numibes
Abonginal status: |s the person of Mo
nal or Tomres Strait Islander Yas, Aboriginal
Yeg, Tomes Strait lslander
Yes, both Aboriginal and Torres Strait lslander
Sumame
First name



https://www.health.nsw.gov.au/Infectious/covid-19/vaccine/Documents/aefi-case-notification-form.pdf
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Anaphylaxis
\

Rapid systemic

release of large
histamine \
\ Action of

Causing angio-oedema ad ren al | ne | N
and capillary leakage an ap h yl ax | S

\

Mucosal oedema,
Bronchospasm,asyphyxia

\

Shock, BP drops, reduced

Health cardiac output
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Myocarditis and Pericarditis

Underlying cardiac conditions and Pfizer COVID vaccine @)

+ Most pre-existing cardiac conditions are not regarded as conlraindications o vaccination,
Comimaty is a recommended vaccine for people with a history of heart conditions: this
includes coronary artery disease, myocardial infarction, stable heart failure, arrhythmias,
theumaic fever, rheumatic heart disease (RHD), Kawasaki Disease, most congenital heart
disease and people with implantable cardiac devices

+ People with a history of any of the following conditions can receive an mRNA vaccine (€.g.
Comimaty) but should consult a cardiologist about the best timing of vaccination and
whether any additional precautions are recommended.

o Inflammatory cardiac iiness e.g., myocardits, pericardits, endocarditis

o Current acute rheumatic fever

o People aged 12-29 years with dilated cardiomyopathy

o Complex or severe congenital heart disease including single ventricle (Fontan)
clrculation

o Acute decompensated heart failure

o Cardiac tanspan recipint,

)
Ak | Health
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i

During the consent process, all people who receive Comirnaty should be advised of the very
rare risk of myocarditis and/or pericarditis after vaccination, and should be advised of possible
symptoms, which include:

What to look out for after vaccination

chest pain, pressure or discomfort

palpitations (irreqular heartbeat, skipped beats or ‘fluttering”).
syncope (fainting)

shortness of breath

* pain with breathing.

Assessment of suspected myocarditis or pericarditis

People presenting with any of the above symptoms within the first 2 weeks of receiving
Comirnaty should be assessed by a healthcare professional, and those who appear unwell
should be referred immediately to an emergency department. Initial investigations should
include:

a 12-lead ECG

troponin
chest X-ray
other tests for other differential diagnoses as clinically indicated.

21



Immune responses target 2 main areas of the spike protein:

* Receptor-binding domain (RBD)
* N-terminal domain

Prof Salim Abdool Karim
Scientific panel discussion on the new variant,
501Y.V2. - YouTube

{[_“‘2} Health
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https://www.youtube.com/watch?v=Ja_tLG8CLAc&t=3492s
https://www.youtube.com/watch?v=Ja_tLG8CLAc&t=3492s

UK Variant
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TGA approves Moderna vaccine for 12 to 17-
year-olds

Australia’s medicines regulator, the Therapeutic Goods Administration, has

provisionally approved the use of the Moderna (Spikevax) COVID-19 vaccine for

The Hon Greg Hunt MP
adolescents aged 12 to 17 years.

Minister for Health and Aged Care

W) Listen & Print § Share

Media event date: 4 September 2021

Date published: 5 September 2021
Media type: Media release
Audience: General public

The Australian Government has welcomed today’s decision by Australia's medicines regulator,
the Therapeutic Goods Administration (TGA), to provisionally approve the use of the Moderna
(Spikevax) COVID-19 vaccine for adolescents aged 12 to 17 years.

The approval by the TGA to allow the 12 to 17-year-old age group to be vaccinated with the
Moderna COVID-19 vaccine follows the approval last month of its use in adults aged 18 years
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