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® Principal Investigator on numerous vaccine clinical trials

including the following SARS-CoV-2 vaccines;

o uUQ

Novavax (including approved vaccine and Omicron specific booster)
Serum Institute of India

Symvivo

Tetherex

Sanofi (IMRNA and protein)

O O O O O

® And many Influenza and RSV vaccine and antibody studies
O Including with Moderna, Novavax, Vaxxas, Vir, Visterra

® Immunisation Coalition Director and Scientific Advisory Board Member
® Speaker Honoraria includes Seqirus, Novartis, Gilead, Sanofi and Janssen

® Medical Advisory Board Memberships including AstraZeneca, GSK, MSD,
Seqirus and Pfizer

® Content of this presentation is mostly my own
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® Multiple factors contribute to requirement for

specific vaccine recommendations for the
elderly

® Immune system: Immunosenescence

O

O

Deterioration of the immune system brought on by
natural age advancement

Many contributing factors: inflammaging, thymic
involution, naive/memory cell ratio imbalance,
dysregulated metabolism and epigenetic alterations

Impaired vaccine responses (and reduced protection
via natural immunity)

Increased risk of disease and particularly severe
outcomes

Also responsible for age related onset of other
diseases and increased risk of neoplasms

Altered responses to infection, cytokine storm a factor
in COVID-19

Vaccine strategies to address include, higher dose,
adjuvants, more frequent boosters
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= Impaired autophagy

= Changes in proteostasis

= Mitochondrial dysfunction
= Microbiota dysbiosis

= Cell senescence




10 Common Co-occurring Chronic Conditions
Among Medicare Beneficiaries > 65, 2011

® Risk profile
o In addition to Immunosenescence, risk profile also changes

o Accumulation of comorbidities

o 4 in 5 Australians aged 65 and over have at least one
chronic condition

o Exogenous immunosuppression to address
neoplastic and inflammatory conditions

o Residential care facilities
o 499 current active outbreaks of COVID-19
Frailty, often then exacerbated by infection
Cognitive decline
o Malnutrition

M Breast Cancer

m Colorectal
Cancer

w Lung Cancer

M Prostate Cancer

Percentage of beneficiaries with a ccondition

S 5
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® Examples include

o Compared to 18-39, over 75 years 9 times more likely to die
from COVID-19

o US over 150000 older adults hospitalised due to RSV and up
to 10 000 deaths

o 70 to 85 nercent of seasonal flu deaths aaed 65 or older




¢ Influenza
® Recommended for all from 6 months annually
® Funded on the NIP for high risk including over 65’s

® Augmented or enhanced vaccines for over 60’s

* RSV
® 2 approved options for 60 and over
® Not yet funded

® Recommendations by ATAGI
o 75 and over, ATSI 60 to 74, 60 to 74 with additional risk

adult elderly

¢ Covid
ovi
Vaccine immune response
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® Pneumococcal disease

® Single dose recommended and funded for adults aged 70

and over (Aboriginal and Torres Strait Islander adults aged
50 years and over)

¢ Shingles
® Registered and recommended 50 and over

® Free on NIP for over 65’s or younger with risk

o ATSI from 50
o immunocompromised from 18 years

¢ Tetanus
® Booster if over 50 and not received in preceding 10 years

® DAartiiccice
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[ Influenza vaccine

People with underlying health conditions
or aged 65 years and over should receive
the influenza vaccination (QIICETRD and
maintain good health. Take care of your
hygiene always wash your hands
thoroughly. And wear a mask

when going to crowded places.
s @\@
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Tetanus and
diphtheria vaccine

Elderly people should receive tetanus and

G R IEGLHTT dose intramuscularly.,
CUCRCE AT booster shot once every 10 years.

You can choose to get the tetanus
combination vaccine. Diphtheria and
whooping cough as well.

WHAT VACCINES SHOULD ELDERLY PEOPLE GET?

WaccineskfordtheYelderlyfareYverylimportantiBecausel
thislisltheYageYwhen]immunityltolvariousfdiseases]
decreasesYthe]riskfoflinfection]increasesfandImay]
(cause]disabilityforddeathy
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@ One Scene prevents shingles.i

Elderly people should get vaccinated against
shingles to reduce the chance of infection
or reduce the severity of the disease.

Dy

vaccines, which are administered 2 times,
2-6 months apart.

Vaccine to prevent
pneumococcal infection

Pneumococcal infection cause pneumonia
leads to infection in the bloodstream or
meningitis that can cause death.

Seniors aged 65 years and over should

receive 1 dose of PCV13 or PCV15 vaccine
UVELE 1 dose of PPSV23, 1 year apart.

IT|. IsowenunawinenduinesiusuluasodiinoalsowenunanslUotanaw
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® Healthy adults <50 years of age

¢ Adults 250 years of age and adults with underlying conditions

oA ON S

® Infected repeatedly throughout their lives

® Typically have symptoms restricted to the upper respiratory tract, mostly mild

® One study of 256 military trainees with respiratory symptoms

o RSV identified in 11%'

® Morbidity
o Animportant and under recognized cause of LRTI
Annual incidence 5.5%?2

O
o Detected in 11% of outpatients = 60 years of age with acute respiratory illness?®
o Annual hospitalization rate 15 per 10 000 residents*

O'Shea, M. K., etM(Q ri%om;yespiratory syncytial virus infection in previously healthy young adults living in a crowded military environment." Clin Infect Dis 41(3): 311-317.
Falsey, A. R., et al. (2005). " Resplratory syncytial virus infection in elderly and high-i I’ISk adults." N Engl J Med 352(17): 1749-1759.

wmoneric Gt SUSTEIFTALIC FEVIS Wi O PESIIA B &S B el HOSpItanZzey with RSV was 6 to 8 percent®

Colosia, A. D., et al. (2017). "The egidemiology of medically attended respiratory syncytlal virus in older adults ifthe United States: A systematic re; " PLoS One 12(8): 0182321 10
Hertz, M. I, et al. (1989) "Respirgtory syncytial virus-induced acute lung injury in adulf patients with bone rparrow transplants: a clipical approach and reyiew qf the literature." Medicine (Balfimore),68(5): 269-28
Amnnﬂ I\mﬂ"‘l\nf\lf\i‘lh r\nrﬁ rrnnnni] 'i' Fﬁﬁlnlﬁﬂ'ﬁl‘\ e Val i(f\l rnlnn ~F 7N +~ 10N AA~Avran~nmt aviAa A AN



¢ Shortly after isolation, NIH initiated a program to develop a vaccine using
same approach applied successfully to polio and influenza

® Formalin-inactivated

® Clinical trials in 1965-66 produced unexpected results

® No protection against RSV in vaccinees

® RSV infection caused more severe disease in vaccinees

o 16-f0|d increase in hOSpitalisationS This is to confirm our telephone contact over the weekend

in which we stated that we felt that no further inactivated alum
precipitated respiratory syncytial virus vaccine should be admin-~

o 2 fatalities amongst the youngest patients (NO prior ( iscered to infants uncil certain findings could be evaluated.

We

reached this conclusion in our laboratory on Thursday, December 29,

1966 on the basis of data which I will recount below.

¢ Key lessons learnt to facilitate development of an RSV vaccine

Yy N ——— . "l . o~
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O 1980s

Scientists identified the RSV fusion “F” protein, a surface protein that helps the virus infect human cells.

O 1990s

NIAID researchers found mice exposed to the RSV F protein produced a more protective immune

response compared to mice exposed to other surface proteins.

2000s

Two forms of the RSV F protein were identified, later determined to be the prefusion and postfusion

states.

O
O 2010s
O

NIAID scientists locked the RSV F protein in its prefusion state, which was a more protective vaccine

candidate. Read more below.

2020s

Vaccine candidates using the locked RSV prefusion F protein began Phase 3 clinical trials.

Prefusion

Postfusion

12



® Both single dose

GSK: Arexvy®

o Recombinant subunit prefusion RSV F glycoprotein antigen (RSVPreF3) .
proprietary ASO1E adjuvant [‘Lm:%_m_.mu....] S
o Approved May 3, 2023, by the FDA for individuals 60 years and older T s o O

o Also approved by the EU June 7, 2023
o TGA approved Jan 8 / Entered onto ARTG 14 Jan 2024

O

caused by respiratory syncytial virus (RSV).

The use of this vaccine should be in accordance with official recommendations

Pfizer: Abrysvo®
Bivalent (RSV A and B) recombinant RSV prefusion F (RSVpreF) (no adjuvant)

©)

o Approved by the FDA
May 31, 2023, also for individuals aged 60 years and older.

indicated for individuals 60 years and older for prevention of lower respiratory tract disease

Respiratory Syncytial
Virus Vaccine
ABRYSVO™

For Intramuscular Use Only

W Contents (provices 10 doses of ABRYSVO™)

10 vials contasning Lyophilized Antigen Commpanernt
10 5yringes containeng Sterbe Water Diluent Component

10 visl adapters
hon, & single dose of ABRYSVO s

Aftes reconstitu
approsimately 0.5 mi

tre .‘"..

O
o August 21, 2023, for the Prevention of Respiratory Syncytial Virus (RSV) in Infants Through
13

Active Immunization of Pregnant Individuals 32-36 Weeks of Gestational Age



The NEW ENGLAND JOURNAL of MEDICINE

“ RESEARCH SUMMARY ”

Respiratory Syncytial Virus Prefusion F Protein Vaccine in Older Adults

PapiAetal. DOI:10.1056/NEJMoa2209604

CLINICAL PROBLEM

Older adults with respiratory syncytial virus (RSV) in- Respi RSVPreF3 OA Placebo

: 5 z < espiratory N=12.467 N=12 499
fectl.on are at risk of lower respiratory tract dlsease,‘ po- Syncytial Virus ) =12,
tentially leading to exacerbation of underlying condi-
tions, hospitalization, and death. There are no licensed

RSV vaccines or prophylactic interventions for older

* GSK: Arexvy

CLINICAL TRIAL

17 Countries Followed Each RSV Season

North Belgium, Canada, Estonia, Finland,
Her?\ispehr:re Germany, Italy, Japan, Mexico, Poland,

Russia, Spain, South Korea, the United
_._._9_‘_‘_1___’5’_’[}_0 Kingdom, and the United States
Southern

. . 3 i HemisPhe'e—[Australia, New Zealand, and South Africa
Design: An ongoing phase 3, international, random- Mar 1-Sep 30

ized, placebo-controlled trial assessed the efficacy and

o Adj u V a n ‘te d re CO m b i n a n‘t ( p refu S i O n F ) safety of an ASO1 -adjuvanted respiratory syncytial vi- P ———

rus (RSV) prefusion F protein-based candidate vaccine

(RSVPreF3 OA) among adults >60 years of age.
0.9 ) N
. . . Intervention: 25,040 participants in 17 countries were s Va(‘g‘;"g‘;;g‘:gfff”’ ’
( ] La r e P h ase 3 < I I n I Ca I I rl a I assigned to receive a single dose of the RSVPreF3 OA ] -
vaccine or placebo before the RSV season. The prima- ] 071
ry objective was to show vaccine efficacy against RSV- £ 061
6 O f | d related lower respiratory tract disease during one RSV 2 o5
o Placeb
o years of age or older .
.. . 2 o3
- =1
o 25000 participants (randomised 1:1) S o
Efficacy: During a median follow-up of 6.7 months, 0.1 (7/12,466)
among 24,960 participants with evaluable data, vaccine 00 : = : . i i . i i i .
= ff- . efficacy against RSV-confirmed lower respiratory tract 1 2 3 4 5 6 7 8 9 10 1
. H I g h Iy E I Ca C I O u S disease was >80%. Months since 15 Days after Injection
Safety: Solicited adverse events occurred more often Safety Outcomes

. 0 with the vaccine than with placebo; most were mild to Any solicited
O RSV aSSOCI ated L RT D 82 6 /o moderate in severity and resolved within the 4-day so- T | Pain Fatigue

licitation period. Pain was the most common solicited 100

S R SV . d L RTD 9 4 1 (y injection-site reaction with the vaccine, and fatigue was P %0 71.9
- t the most common solicited systemic reaction. § 801 (327879 60.9
o Severe associate 1%
E 60-1
LIMITATIONS AND REMAINING QUESTIONS “5 50— 336
[T 27.9
® S afe = A small number of frail participants and participants g 40~ (245/878) i o
280 years of age were included; longer follow-up is g 30¥ 9.3 (141/878)
) . needed to determine efficacy in these subgroups. & jz; (81/874)
O SOI I le AE S b ut I I IOSt l I I I Id to l I IOd a n d = }.:éi;nal had limired ablhty bo desserate side/ef o RS\g’;\e” Placebo RSVcl;LeFS Placebo RS\g’AeB Placebo
reSO Ived I n th e 4—d ay SOI I Clted pe rl Od = Public health measures to limit Covid-19 transmis-
sion reduced the spread of RSV and altered the RSV CONCLUSIONS
. f . season. A single dose of an AS01 -adjuvanted RSV prefusion F
@) Pa I n a n d atl g u e I I IOSt COI I I I I IO n = Additional RSV seasons need to be studied to better protein-based candidate vaccine (RSVPreF3 OA) given
understand vaccine efficacy. before the RSV season showed high efficacy against RSV-
related lower respiratory tract disease and had an acceptable
1. Papi, A, et al. (2023). "Respiratory Syncytial Virus Prefusion F Protein Vaccine in Older Adults." N Engl J Med 388(7): 595-608. safety profile in adults 260 years of age.

Links: Full Article | NEJM Quick Take | Perspective



® Pfizer: Abrysvo

* Bivalent
o RSV Aand B 60 mcg each

* Large Phase 3 Clinical Trial

o 60 years of age or older
o 34 284 randomised 1:1

* Safe

o Local reactions higher in vaccine group (12%
versus 7%)

o Systemic events similar

* Highly efficacious

o Lower respiratory tract illness (= 2 symptoms)
66.7%

s £ £, ot 088, e QWEL LESRIFALQNY. tract. illness. (2 J.sympiams)

or =70/

The NEW ENGLAND JOURNAL of MEDICINE

“ RESEARCH SUMMARY ”

Efficacy and Safety of a Bivalent RSV Prefusion F Vaccine in Older Adults

DOI: 10.1056/NEJMo0a2213836

Walsh EE et al.

CLINICAL PROBLEM

Respiratory syncytial virus (RSV) infection causes sub-
stantial illness in older adults, yet no RSV vaccine is cur-
rently approved by the Food and Drug Administration.
Previously, an RSV challenge study showed that the inves-
tigational bivalent RSV prefusion F protein-based (RSVpreF)
vaccine (containing stabilized prefusion F glycoproteins
from the two major cocirculating antigenic subgroups, RSV
A and RSV B) had high efficacy against symptomatic RSV
infection in healthy adults who were 18 to 50 years of
age, but its efficacy in older adults is unknown.

CLINICAL TRIAL

Design: An ongoing, phase 3, multinational, double-
blind, randomized, placebo-controlled trial evaluated the
efficacy and safety of RSVpreF vaccine in adults >60 years
of age during a single RSV season.

Intervention: 34,284 participants received one intramus-
cular 120-ug dose of RSVpreF vaccine (containing 60 ug
each of RSV A and RSV B antigens) or placebo. The two
primary end points were vaccine efficacy against RSV-
associated lower respiratory tract illness with either >2
signs or symptoms or >3 signs or symptoms in the first
RSV season (starting on day 15 after the injection).

RSlref Vaccihe

S

No. of Cases

RSV-Associated Lower Respiratory Tract lliness

RESULTS

Efficacy: The RSVpreF vaccine was effective in preventing
RSV-associated lower respiratory tract illness with >2 or
>3 signs or symptoms.

Safety: Local reactions were more common with RSVpreF
vaccine than with placebo within 7 days after injection;
incidences of systemic events were similar in the two
groups. Incidences of adverse events through 1 month af-
ter injection were also similar in the two groups.

LIMITATIONS AND REMAINING QUESTIONS

» Immunocompromised persons were excluded from the
trial.

= Given the sample size, additional safety data are needed.

» The current prespecified interim analysis was limited
to one RSV season; future analyses may assess whether
vaccine efficacy persists beyond one season.

Links: Full Article | NEJM Quick Take | Editorial

Percentage of Participants

Vaccine efficacy, 66.7% Vaccine efficacy, 85.7%
(96.66% Cl, 28.8-85.8) (96.66% Cl, 32.0-98.7)
40
33
30
0 14
11
10
0 |
RSVpreF Vaccine Placebo RSVpreF Vaccine Placebo
With =2 Symptoms With =3 Symptoms
Local Reaction Systemic Event  Any Adverse Event
within 7 Days within 7 Days up to 1 Mo
1001
30 27 26

RSVpreF  Placebo RSVpreF Placebo RSVpreF  Placebo
Vaccine Vaccine Vaccine ‘

CONCLUSIONS
In adults 260 years of age, one dose of RSVpreF vaccine

prevented RSV-associated symptomatic lower respiratory
tract illness, with no apparent safety concerns, during a
single RSV season.




RSV vaccine approved by TGA

AREXVY will soon be available for patients aged 60 and over, sparking hope it
will ease the pressure on Australia’s overflowing hospitals.

- Arexv
PSS, Y

- Approved by the
TGA In Australia
8" January 2024

RSV
Vaccine
Injection o1
- 5ml Store”

[

\
(

Last year, 127,944 cases of RSV were reported in Australia.

Many older Australians will soon be better protected against the highly ' '
infectious respiratory syncytial virus (RSV), thanks to a new vaccine about to hit
the market. ‘
This week, the Therapeutic Goods Administration (TGA) approved AREXVY for ‘
those aged 60 and over, in a decision described as a ‘turning point’ for public ‘
health. ‘ 16
pri N




RSV vaccine approved by TGA

AREXVY will soon be available for patients aged 60 and over, sparki
will ease the pressure on Australia’s overflowing hospitals.
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Last year, 127,944 cases of RSV were reported in Australia.

Many older Australians will soon be better protected against the highl
infectious respiratory syncytial virus (RSV), thanks to a new vaccine a
the market.

This week, the Therapeutic Goods Administration (TGA) approved AR
those aged 60 and over, in a decision described as a ‘turning point’ fo:
health.
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'Very relieved:' First RSV vaccine administered in Australia

Story by Mikala Theocharous + 1d + O 2 min read
29" February 2024

%P Health Topics mentioned in this article

€8 +122 cea: commoncod M o5 aaa: Fu @ +48 QaA: Cardiomyopathy

) I ! he first Respiratory Syncytial Virus (RSV) vaccine has been administered in Australia, following the jab's recent
approval by the country's medical watchdog.

Keith Forrest, 60, was the first person in the country to receive the shot in the clinic.

Forrest is awaiting a heart transplant and did not hesitate to get the vaccine to help combat the potentially deadly

symptoms of RSV.

READ MORE: Man shot inside office in Sydney's CBD, another arrested

L Forrest's heart became damaged after he caught the flu in 2008 and he developed cardiomyopathy from the virus.
© Nine



® Uptake

Fatigue, misinformation, lack of trust of public health
Underappreciation of significance of RSV
Confusion of role of maternal vaccination given availability of Nirsevimab

Adverse events
o Some discussion of rare cases of Guillain-Barre syndrome

® Timing challenging

® Specific target groups ' © ‘

Different seasonality in different regions

Overlap with Influenza vaccine campaign

Vaccines for the elderly increasingly complicated (Pneumococcal, Shingrix, increased freqt‘y of
COVID-19, enhanced vaccines for Flu).

@
o Underappreciation of the significance of RSV ‘
While approved for 60 and over, recommended for 75 and over or younger with spe‘ I’QS 18






® Elderly are at increased risk of influenza,

increased risk of complications and also
known to respond less well to vaccination due
to Immunosenescence

® Recently enhanced vaccines have become
available to address

® Fluad Quad (65)
o Adjuvanted, MF59

® Fluzone (60)
o High dose, 4 times the amount of adjuvant

¢ Studies suggest a relative improvement in
effectiveness of approximately 20 to 25%

Thymic involution
¥ Thymic output
4 Adiposity in thymus
¥ Thymic epithelial cells

¥ IL-7 production

Overall changes

¥ Telomerase activity
A Tumor incidence
4 Infection susceptibility

A Autoimmune/inflammatory
reactions

¥ Immune response to
vaccination

T lymphocytes
¥ Naive T cell pool
A Memory T cell
¥ TCR diversity

4 cps ¥ cD4

B lymphocytes
¥ Naive B cell pool
4 Memory B cell

v IgM, IgD serum levels

4 1gG, IgA serum levels

Inflamm-aging

4 Inflammatory mediators
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A Tissue dysfuction
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1 Average annual age-specific rate of influenza
notifications for 7 years (2010—2016) compared
with age-specific rate of influenza notifications in

mmmmmmmmmmmmm

mmmmmmmmm







WHO IS AT RISK OF SHINGLES?

¢ O @ O
I 7 1
about

Viral reactivation

leads to shingles 99_5% 1 in 3

After control of of adults aged 50 years people will develop
primary varicella and older have already shingles in their
infection, VZV been exposed to VZV lifetime234"

becomes latent in the which puts them at risk of

sensory ganglia’ developing shingles®>*+

“Includes US data. May not be representative of
(Herpes Zoster) Available at: https://vwww.cdc.gg

Centre for Immunisation

zostavaxr-zvl-frequent



Shingles can cause a burning, stabbing, deep aching pain'

Acute pain conditions Chronic pain conditions

Abdominal hysterectomy Fibromyalgia

Post-Herpetic

//Neuralgia (PHN)
Atypical facial pain

e —
Musculoskeletal pain

Acute headache

- \.
Shingles

Labour pain

Post-surgical pain
~_ Arthritis/osteoarthritis

N

Mucositis _—
Rheumatoid arthritis

Angioplasty sheath removaJ/ Chronic cancer pain

Comparison of total pain rating index scores using the short-form

McGill Pain Questionnaire for acute and chronic pain conditions?’
Figure modified from Katz J et al.? with permission from Elsevier

Pain is a personal, subjective experience influenced by many variables and is
difficult to compare across different pain types and studies and between people.

MORE THAN JUST A RASH, CAN
BE DEBILITATING TO DAILY LIFE?

% reported impact on quality of life (95% CI)
0 20 40 60 80 100

| 1 1 1 1

Sleep (56, 73)

Enjoyment of life (51, 67)

General activities” (45, 61)

Mood (39, 55)

MNormal work (38, 54)

Relations with others EPEEEE)

Walking abilities (23, 37)
Impact of shingles on activities of daily living from 261 newly diagnosed Canadian
patients: rated by interference of pain =5 (out of 10).

AGeneral activities include cooking, going to the bathroom, putting on clothes, climbing
stairs.?

This figure has been independently created by GSK from original data first published in
CMAJS



Shingles can have serious and
long-lasting complications':?

> Post-Herpetic Neuralgia (PHN)
Most commonly defined as neuropathic pain which persists for longer than
3 months after the onset of the rash. Definitions can vary.?

> Herpes Zoster Ophthalmicus (HZ0)

Can affect up to 25% of patients with shingles’
May lead to vision loss in rare cases'

> Other complications

» Disseminated disease?

+ Hearing loss’

« Scarring?

« Neurological complications?

« Cardiovascular and cerebrovascular events?®

1. Centers for Disease Control and Prevention. MMWR. 2008 June;57(RR-5):1-30. 2. Australian Technical Advisory Group on Immunisation (ATAGI).
ustralian Immunisation Handbook, Australian Government Department of Health and Aged Care, Canberra, 2022, immunisationhandbook.health.gov.at
ccessed April 2023). 3. Erskine, N; PLoS One; 2017/; 12:1-18. 4. McKay SL, et al. Clin Infect Dis. 2019 Nov;ciz10%0. 5. Kennedy PGE, et al. Viruses.




SHINGRIX TARGETS THE DECLINE IN VZV-SPECIFIC CELLULAR IMMUNITY**

IMMUNOCOMPROMISED 250 YEARS
VZV-specific
cell-mediated

immunity may be

decreased with

VZV primary VZV-specific cellular immunity may VZV-specific cell-mediated
infection induces be boosted periodically via VZV immunity may be decreased

VZV-specific exposure or silent reactivation in patients who are
cellular immunity? from latency? immunodeficient or
immunosuppressed due to

disease or therapy'?
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Chickenpox

Cellular immunity decline below the theoretical shingles threshold is associated with
an increased risk of shingles.

This illustration has been independently created by GSK from information first published in the New England Journal of Medicine.

*Immunodeficiency caused by medical conditions or immunosuppressive medications may also increase the risk of shingles.>* VZV,varicella zoster virus. 25

1. Centers for Disease Control and Prevention. MMWR. 2008 June;57(RR-5):1-30; 2. Kimberlin DW, et al. N Engl J Med. 2007 Mar;356(13):1338-43; 3. Dworkin RH, et al. Clin Infect Dis. 2007 Jan;44(suppl 1):S1-26; 4. Levin
MJ, Smith JG, Kaufhold RM, et al. JID. 2003;188:1336-1344.




ZOE-50/70"%° (Primary Objective) ZOSTER-049° (Primary Objective)

SHINGRIX versus placebo group SHINGRIX versus historical controls
Adults =250 years Adults 270 years Adults =50 years
(ZOE-50) (pooled ZOE-50/70) (pooled ZOE-50/70)
97.2% 91.3% 81.6%
(95% Cl: 93.7, 99.0; P<0.001) (95% Cl: 86.8, 94.5; P<0.001) Data gap (95% CI: 75.2, 86.6; P<0.0001); mean follow-up 5.6 (+0.3) to 9.6 (+0.3) years
mean follow-up 3.2 years mean follow-up 3.7 years between studies post-vaccination; n/N SHINGRIX (52/7,277) vs. historical control (283/7,277)

A A |
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*89% overall efficacy against shingles demonstrated across ~10 years "

*89.0% (95% ClI: 85.6-91.3; P<0.0001) overall vaccine efficacy against shingles in adults 250 years of age from 1 month post-second SHINGRIX dose in ZOE-50/70 to a “'mean of 9.60.3 years
post-vaccination (SECONDARY OBJECTIVE);> n/N SHINGRIX (84/13,881) vs. placebo or historical control (765/13,881).3

The image has been independently created by GSK from the original data first published in Lal et al.”, Cunningham et al.?, and Strezova A, et al.®

Interim open-label long-term efficacy assessed in participants =50 years of age during the pivotal trials (N=13,881) and the long-term follow-up (LTFU) study (N=7,277). In the absence of an
unvaccinated placebo group for the LTFU study (mean 5.6+0.3 years to 9.6+0.3 years post-vaccination) historical control estimates were used.
SHINGRIX versus placebo recipients from the ZOE-50/70 trials, adjusted for age and region."?5
No data are available for year 5 because that period corresponds to the gap between ZOE-50/70 and the ZOSTER-049 follow-up study.'*
SHINGRIX versus matched historical controls from the placebo group in the ZOE-50/70 studies, adjusted for region.?
Data collection for year 10 was incomplete at the data lock point.
Efficacy evaluated in the modified total vaccinated cohort, which included participants who received both doses of study vaccine in ZOE-50/70 and did not develop a confirmed case of shingles within
1 month of dose 2.
Cl, confidence interval; N, number of individuals included in each group; n, number of individuals having at least one confirmed shingles episode.
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1. Lal H, et al. N Engl J Med 2015;372:2087-96. 2. Cunningham AL, et al. N Engl J Med 2016;75:1019-32. 3. Strezova A. et al. Open Forum Infec Dis 2022; ofac485, https://doi.org/10.1093/ofid/ofac485. 4. Boutry C, et al.
Clin Infect Dis. 2022;74(8):1459-1467. 5. SHINGRIX Approved Product Information




In immunocompetent adults 50 years and above from the ZOE pivotal trials.
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The median duration of
solicited local reactions in
the SHINGRIX group,
including grade 3
reactions, was 3 days or
less®

Swellin

- J

*Subgroup of age stratified subjects recorded injection-site reactions and systemic reactions on diary cards for 7 days after each injection; TGrade 3, redness and swelling at the injection site were
scored as grade 3 for those more than 100 mm. All other symptoms were scored as 3 for preventing normal activity; *Percentage of subjects reporting the symptom at least once when the intensity

is maximum. Data for any grade reactions from reference 1 and 2, Grade 3 reaction from reference 3 and 4.
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In immunocompetent adults 50 years and above from the ZOE pivotal trials.
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The median duration of
solicited systemic
reactions in the SHINGRIX
group, including grade 3
reactions, was 2 days or

less®

*Subgroup of age stratified subjects recorded injection-site reactions and systemic reactions on diary cards for 7 days after each injection; TGrade 3: temperature >39°C (preferred route: oral); all
other symptoms were scored as 3 for preventing normal activity; *Fever (237.5°C/299.5°F); %Gl symptoms included nausea, vomiting, diarrhea, and/or abdominal pain. Data for any grade reactions
from reference 1 and 2, Grade 3 reaction from reference 3 and 4.




ATAGI & NCIRS CLINICAL ADVICE ON SHINGLES VACCINES!?

ATAGI and NCIRS recommendation

All immunocompetent people aged >50
years and people aged >18 years who are
immunocompromised, or shortly expected
to be immunocompromised, are
recommended to receive vaccination to
prevent HZ and its complications, unless
contraindicated.!?

The optimal age to receive vaccination depends on the patient’s
age and immune status, the duration of protection of the chosen
vaccine, and the individual’s desire to protect themselves from
the disease.

For full recommendations, please refer to the ATAGI Australian Immunisation Handbook (AIH)! and the NCIRS “Zoster

vaccines (Shingrix® [RZV] and Zostavax® [ZVL]) - FAQs” website”2. These materials should be read in conjunction with
the Product Information.

ATAGI, Australian Technical Advisory Group for Immunisation; HZ, herpes zoster; NCIRS, National Centre for Immunisation Research and Surveillance.

1. Australian Technical / Ip on Immunisation (AT/ wustralian Immunisation Handbook, Australian Government Department of Health and Aged Care, Canberra, 2022. Available at:
immunisationhandbook.he ccessed November . 2. National Centre for Immunisation Research and Surveillance (NCIRS). Zoster vaccines (Shingrix® [RZV] and Zostavax® [ZVL]) - FAQs. Availabl
at: https://ncirs.org.au/zoster/zoster-vaccines-shingrixr-rzv-and-zo ~zvl-fags (accessed November 2023).




SHINGRIX:
AVAILABLE ON THE NATIONAL IMMUNISATION PROGRAM*

Help to protect your adult patients against shingles:

218 years old

250 years old

265 years old

218 years old

50 — 64 years old

Immunocompromised First Nations people Individuals At increased risk of | Individuals
with conditions at ‘high risk’ of shingles
shingles: All other conditions
These conditions include: excluding NIP ‘high
* haematopoietic stem cell risk’ conditions
transplant,
* solid organ transplant,
haematological malignancy
* advanced or untreated HIV.
SHINGRIX NIP SHINGRIX NIP SHINGRIX NIP SHINGRIX private SHINGRIX private
script script
1.Department of Health. NIP Shingle iccination Advice for vaccination providers
ittps: Jealth.gov.au/resources/publications/national-immunisation-program-shingles-program-advice-for-vaccination-providers?langt \ 1 nber 2







® Understanding of risk has evolved, however risk factors identified early in

pandemic have changed little (relevant for intervention)

® Advanced age
o Reduced immune responses, Immunosenescence
o Association with comorbidities and frailty
o Underlying pro-inflammatory state

® Male Sex
o Genetic and hormonal factors
o Lifestyle factors
o Higher ACE2 levels on the endothelium
® Comorbidities
o Direct and via reduced vaccine response and greater risk of transmission
o Diabetes
o Cardiovascular
o Obesity
o Residential aged care resident
Chatiros, 5. ot al (3023, S LA A UARS RS it Comorbidtios: An Upcate.» AGS Pharmacl Trans! Scl 6(3) 354004, - o s oL 2230



¢ 2024 Advice

® Risk based
approach

® Not all risks
considered

® Healthcare
worker or other
high-risk
profession

® Travel

® Pregnancy

COVID-19 vaccine advice and recommendations for 2024 | Australian
Government Department of Health and Aged Care

75 years and older

e Recommended every 6 months.

65-74 years

e Recommended at least every 12 months, but can receive every six months. Talk to your healthcare
provider about the risks and benefits..

18-64 years

e With severe immunocompromise: Recommended at least every 12 months, but can receive every
six months. Talk to your healthcare provider about the risks and benefits.

e Without severe immunocompromise: Can receive every 12 months.

5-17 years

e With severe immunocompromise: Can receive every 12 months.

¢ Without severe immunocompromise: Not recommended.

Under 5 years

e Not recommended.



Conclusion




The elderly are a particularly challenging group when it comes to preventing
infection

® Higher risk, outcomes worse, so a higher priority

® More challenging to achieve desired effect

® Many confounders

Many strategies available to try to overcome

® Adjuvants

® Higher doses

® More frequent boosters

Perhaps the two biggest recent advances

® RSV vaccines

Shingrix
o Relatively high levels of efficacy and reasonable safety profiles
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