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Clinical trial gaps:
COVID vaccines

Not studied
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Immune system in
humans from
infancy to old age.
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Vaccine Safety

Infants/toddlers:
Multiple vaccines
Repeated doses
Systemic reactogenicity
- Fever, irritablity
Childhood conditions

- Febrile convulsions

- apnoea

Melbourne
Children’s

A world leader
in child and

adolescent health

Supported by The Royal Children's Hospital Foundation

Older adults:

Less obvious reactogenicity
Non-specific reactogenicity

- Feel crap, Stop drinking....
Comorbidities....

- Eg Renal

AESI- rising background rates
Immunosenescence

- Higher doses, adjuvants
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Infants (under 2 years)

Total reports
33 6

Most commonly described AEFI

@RSV Abrysvo @ RSVAb Nirsevimab (Beyfortus)

Vaccine error & “
o [N

Irritable I

Acute liver failure
Apnoea (or Apnea)
Blood in stool
Death

Fatigue or Lethargy

Increased O2 requirements I
Kawasaki disease I
Tachycardia I

Thrombocytopenia l

Serious AEFI

Women aged 16-45

Total reports

41

Vaccine error (

Injection site reaction (incl pa...

SIRVA |

Angioedema

Fatigue or Lethargy ¥
Pre term birth

Diarrhoea
Dizziness

Headache

Hypertension |

Nausea

Adverse event reports

Most commonly described AEFI

@RSV Abrysvo @RSV Arexvy @ RSVAb Nirsevimab (Beyf...

Paraesthesia (pins and needl... |

Pre eclampsia

Raspy Voice
Shortness of breath

vaginal bleeding |

Serious AEFI

Older adults (60+ years) and unknown age

Total reports Serious AEFI
33 5

Most commonly described AEFI
® RSV Abrysvo @RSV Arexvy

Headache

Injection site reaction (incl pai...

Vaccine error

Fatigue or Lethargy
Myalgia (muscle pain)
Arthralgia (joint pain) 2
Chills
Diarrhoea
Nausea

Paraesthesia (pins and needles)

Rash
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Adverse event reports
ammm.  Immunisation Errors

fsacrVic 4

- Abrysvo given to infants

Incorrect product

- Arexvy given in pregnancy

Incorrect number of doses

Duplicate/incorrect number of doses - Multiple Abrysvo doses given in pregnancy

- Multiple Beyfortus doses given

Incorrect timing

Incorrect timing

- Abrysvo administered too early in pregnancy

Administration error

Administration error

- Shoulder Injury Related to Vaccine Administration

Count of Reports (SIRVA)

- Insufficient dosing



Vaccine Safety

N )
Known knowns
- reactogenicity often lower

AESI - Non-specific eg falls, dehydration

' Known unknowns — AESI
- Background rates change with age
- Age can influence susceptibility and severity

e,
{% Unknown unknowns

s

A A - VITT, myocarditis and COVID vaccines




Vaccine effectiveness

refers to how the
vaccine performs in the
wider populations,

Vaccine efficacy

refers to how the vaccine
performs in ideal conditions
- controlled clinical trials,
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S INDIRECT WAYS VACCINES PROVIDE PROTECTION

HERD PROTECTION
(COMMUNITY IMMUNITY)

When a high enough percentage '*'\ /
of the population is vaccinated, y
it's harder for the infectious
agent to find a susceptible host.
Vaccinated individuals form a
protective barrier around the
unvaccinated.

REDUCED TRANSMISSION RISK
(HOUSEHOLD/CLOSE CONTACT)

Vaccinated individuals G
are less likely to bring ;
the pathogen into their
home or work
environment, thus
protecting unvaccinated
family members or
colleagues.

Protects unvaccinated
family or colleagues

Less likely to be
infected

Less likely to bring
pathogen home

REDUCED INFECTIOUSNESS
OF VACCINATED INDIVIDUALS

UNVACCINATED |
(INFECTED)

VACCINATED

A PR \
|
When vaccinated individuals | (BREAKTHROUGH INFECTION)

do experience "“breakthrough”
infections, they are often

less contagious, have a
shorter duration of shedding,
and lower viral loads
compared to infected,
unvaccinated individuals.

(

./ Higher viral load '
. ¢/ Longer shedding

/' Lower viral load ’
. v/ More contagious

+ Shorter shedding
+/ Less contagious

\

PASSIVE ANTIBODY PROTECTION
(MATERNAL IMMUNITY)

INDIRECT DISPERSION OF
LIVE-ATTENUATED VACCINES

In certain cases, particularly with

Vaccinated fnotl'.lers Antibodies live-attenuated vaccines, the
transfer antibodies to via placenta s :
e weakened virus from a vaccinated

their infants through oy e
i e individual can spread to
b e ptace.:\ka i idi unvaccinated individuals,

FESITEN HIONE ‘lng ’ inducing immunity in them
temporary protection /

] without causing severe disease.
to the newborn who isf

too young to be
vaccinated.

L\

Antibodies
via breast milk

Provides temporary protection

They develop immunity
until the baby can be vaccinated.

without getting severely ill. ‘




lF WE HAD KNOWN
GIRAINNIDECEHR LD

WERE SO MUCH FUN,
WE WOULD HAVE HAD

‘ﬁm | FIRST?




REDUCED INFECTIOUSNESS
OF VACCINATED INDIVIDUALS

FIGURE 1. Rate* of vaccine-type (VT) invasive pneumococcal
disease (IPD) before and after introduction of pneumococcal

conjugate vaccine (PCV7), by age group and year — Active
Bacterial Core surveillance, United States, 1998-2003
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Linked administrative datasets oN

VACCINE SAFETY

Population-level impact of RSV immunisation e un
First year of life

Cumulative measures - First year of life
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Linked administrative datasets

Population-level impact of RSV |mmun|sat|onV“.&i‘#ﬁi’.‘:i’*
Older Victorians

Cumulative measures - Older adults
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Vaccine Effectiveness

Immunosenescence
- Lower responses and effectiveness

- Reduced duration

Changed exposure risk

- Some good some bad

Less organ reserve

- More severe sequelae if vaccine failure

Genomic
instability

Mitochondrial
dysfunction

- Characteristics
Immuno- @-5@: of

Epigenetic

senescence Y alterations

Cellular
senescence

Changes in
intracellular
communications



Conclusions

Real world often first time we understand safety
and effectiveness in elderly

Immunosenescence real but vaccine strategies to
overcome it

Safety: reactogenicity often milder but beware
non-specific consequences

Effectiveness of a vaccine program not just direct
protection to recipients
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