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Introduction to RSV

Leading cause of acute lower respiratory infection
- Infants & young childrenl']

- Majority hospitalised are healthy!]
 Prematurity, chronic comorbidities!34!
- Older adultsl4]
- Indigenous populations!56]

Prevention & treatment

« Nolicenced vaccine

- Monoclonal antibody immunoprophylaxis (Palivizumab)
* Infection prevention & control

« Supportive treatment

[1] Shi, et al. The Lancet, 2017. [2] Hall et al. The N Engl J Med, 2009. [3] Homaira et al. Epidemiol o
Infect, 2016. [4] Branche & Falsey. Drugs Aging, 2015. [5] Saravanos et al. Med J Aust, 2019. [6] 41
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Estimating the RSV Disease Burden

Global
estimates
in children
aged <5
in 2015[1]

Low resource settings
At-risk groups

A

— —
y Bronchiolitis (#1ICU) (2]
— Pneumonia
Extrapulmonary (rare)

- Bronchiolitis
#1infants (<1y) L]
Asymptomatic
— Mild URTI
Otitis media

[1] Shi, et al. The Lancet, 2017. [2] ANZICS, https://www.anzics.com.au/annual-reports/ 2018. -:.':
[3] Acworth, et al. Emergency Medicine Australasia, 2009. oty
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https://www.anzics.com.au/annual-reports/

“The burden of RSV in children in the
UK exceeds that of influenza”

Taylor et al. BMJ Open, 2016.



RSV disease in young children

Community disease!'l

« GPvisits & antibiotic use

« Most children infected by age 2-3y
« 34% community medical care

« 2% hospitalised

Hospitalisations in Australia (23!

« >7,000 children aged <5y in 2015

- LOS 3 days (IQR 1-4)

- Indigenous children IR 1.8 (1.8-2.0)
- AU>$6,350 per hospital episodel4!
- AUS20,000 per ICU episode 15!

[1] Takashima et al. Eur J Pediatr, 2021. [2] Saravanos et al. Med J Aust, 2019. [3] Gebremedhin et .
al. Scientific Reports, 2022. [4] Homaira et al. Epidemiol Infect, 2016.[5] Pham et al. Journal of e

Paediatrics & Child Health, 2019.
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RSV disease in young children

parents.” Mother of 3 week old bub Navy
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RSV-associated child deaths

RSV is an important contributor to <5y child mortality!"

« Upto 118,200 (UR 94,600-149,00) hospital & community deaths (2015)
 Majority in low-income or lower-middle income countries (LMIC)
RSV-GOLD mortality database [2]

« RSV-associated death in children <5y

» Clinical & socioeconomic characteristics N4 | RSV Ol D
e 35 8 ch | | dren fro m 23 countr | es ) P A Global Mortality Databas; fo-r ;hildrér; ‘with RSV Ir';fect;on
Characteristic LMIC UMIC HIC
Median age ) i i
(months) 5.0 (IQR2.3-11.0) 4.0 (2.0-10.0) 7.0 (3.6-16.8)
Medical 28% 47% 70%
comorbidity
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[1] Shi et al. The Lancet, 2017. [2] Scheltema et al. Lancet Glob Health, 2017. '-: ‘
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RSV-associated child deaths

RSV deaths in NSW Australia, 1998-2018

« RSV-attributable in-hospital death in children <16y

« Paediatric tertiary/quarternary referral hospital

- Total of 20 RSV-attributable deaths o

Characteristic

. 1.2 (0.5-2.7) per
Population death rate million in NSW
Median age (months) 28.7 (IGR 8.8-75.0)
Medical comorbidity
« Malignancy with immunosuppression, neurological 100%

disease, cardiorespiratory disease, immunodeficiency
Healthcare associated infection 55%
RSV diagnosis code (principal & additional) 85%

L ]
Saravanos et al. Pediatr Infect Dis J, 2021. *¢®s® IMMUNISATION
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“RSV is associated with a substantial
disease burden in adults comparable
to influenza, with most of the
hospitalisation and mortality burden
in the elderly.”

Fleming et al. BMC Infectious Diseases, 2015.



RSV disease in adults

Hospitalisations in Australia !']

« RSV pneumonia (=65y)

. LOS 6 days (IQR 4-9)

« TRSV-associated deaths

- Rates T Indigenous adults (35-64y)

hJ
(®)]
1

Bl z65years
B 55-64years
B 45-54years
35-44 years
B 25-34 years
B 1524 years
B 5-14 vears

[9)]
T

o
T

Admissions (per 100 000 population)

Associated diagnoses 2]

o
T

« Chronic obstructive pulmonary disease

O u—
o ASthma 2006 2007 2008 2009 2010 201 2012 2013 2014 2015

Years

» Congestive heart failure National RSV-coded hospitalisations

* Immunocom promise National Hospital Morbidity Database ICD-10-AM codes - RSV
organism (B97.8), RSV pneumonia (J12.1), RSV bronchitis
(J20.5), RSV bronchiolitis (J21.0)
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The development of safe, effective
and affordable RSV prevention is a
global priority.



RSV-specific prevention

Paediatric Maternal Elderly
Immunoprophylaxis Vaccines Vaccines
Vaccines * Protein-based * Protein-based
e Live attenuated  Nucleic acid
Protein-based e Recombinant vectors

 Nucleic acid
« Recombinant vectors

Small hydrophobic ﬂm Large () F (FUSion) protei N
(SH) protein i IX& polymerase protein

« Common vaccine target

Attachment protein (G) k’\ ¢ ° nghly COnserved
9 é « Pre & post fusion form
e | —® ...  G(attachment) glycoprotein
Matrix (M) : ‘ £ £ .
R e ®ooge® ‘.%c. « Variable
Fusion (F) protein ? \. ° SU btypes RSV—A & RSV—B

DrppeS

Image: Nam et al. BMJ, 2019. '.:'":.‘ IMMUNISATION
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RSV Va CCine and mAb Sna pShOt TARGET INDICATION: P =PEDIATRIC M =MATERNAL E =ELDERLY

MARKET
PRECLINICAL B PHASE 1 B PHASE 2 B PHASE 3 > APPROVED
| | | |
LID/NIAID/NIH | Codagenix, nt P | P Sanofi, P | |
LID/NIAID/NIH |  LD/NIAID/NIH ntravacc | Meissa Vaccines LID/NIAID/NIH | | [
LIVE- PIV1-3/RSV RSV | RSV RSV-AG | RSV RSV | |
ATTENUATED/ | I | |
CHIMERIC | Pontificia (B s, @ | I |
Universidad -
| catolica de Chile St.Jude Hospital | | |
| BCG/RSV SeV/RSV | | |
| | | |
| . ! e | : |
Blue Willow Georgia State " "
Biologics University Sanofi : Daiichi Sankyo lcosavax : Bi:t:‘:;‘:::)?:gv : GlaxoSmithKline GlaxoSmithKline :
Inactivated RSV vLP Nanoparticle I Protein ? VP | RSV G Protein | RSV F Protein RSV F Protein |
| | | |
R E
PROTEIN-BASED sciogen University Universityof | Immunovaccine, NIH/ | | y . " d [
= INACTIVATED of Georgia Massachusetts | VvIiB NIAID/VRC | | Pfizer Pfizer |
* PARTICLE RSV G Protein RSV G Protein VP | RS RSVEProtein | | RSVFProtein RSVE Protein | |
* SUBUNIT
| | | I
University of DISCONTINUED: | | I |
Saskatchewan * Instituto de Virometix
Salud Carlos IIl F | | | |
RSV F Protein Protein | VLP | | |
I | | |
| PE | | |
NUCLEIC CureVac | Moderna | | I
ACID A : A : : :
| | | |
BravoV: B E | | Bavarian 2 Janssen | Janssen |
RECOMBINANT ravovax GlaxoSmithKline Vaxart | | Nordic Pharmaceutical | | = pharmaceutical |
VECTORS Adenovirus Adenovirus Adenovirus I | MVA Adenovirus | Adenovirus I
I | | |
I | | |
G Pontificia | | I P | P
Aridis ates MRI Cat;r:;::’:rjledgﬁile | | | Ailrsaai!;"\:iecav Merck | Astra Zeneca
Anti-F mAb Anti-F mAb Anti-NmaAb | [ | Anti-Fmab Anti-Fmab || Synagis
IMMUNO- | | I |
PROPHYLAXIS
ucag, I I | I
mAbXience | | I |
Anti-F mAb I | | |
I | | I
UPDATED: September 28, 2021 "éf]::;zs https://www.path.org/resources/rsv-vaccine-and-mab-snapshot/ PA I H
sAOe//20O0




RSV-specific prevention

Company Vaccine Type Efficacy
['INovavax 3 F protein Pregnant 39% (5-61)
N=4,636 nanoparticle women RSV-ALRI
(infants) L4% (20-62)
with
hospitalisation
[2lJanssen 2b Adenovirus vector  Older adults 80% (52-93)
‘CYPRESS N=5,728 PreF (=65Y) RSV-ALRI
study” 70% (43-85)

symptomatic
RSV infection

BlAstrazenec  2b Monoclonal Ab Healthy pre-  78% (52-90)
a/Sanofi N=1,453  PreF (single-dose) terminfants RSV-ALRI
“Nirsevimab”

[1] Mahdi et al. N Engl J Med 2020. [2] https://www.jnj.com/janssen-announces-phase-2b-data- .
demonstrating-its-investigational-rsv-adult-vaccine-provided-80-protection-against-lower- . -
respiratory-infections-in-older-adults [3] Griffin et al. N Engl J Med, 2020. i 4l
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https://www.jnj.com/janssen-announces-phase-2b-data-demonstrating-its-investigational-rsv-adult-vaccine-provided-80-protection-against-lower-respiratory-infections-in-older-adults

“Awareness of RSV as a global health
problem is lacking.”

https://rsvgold.com/awareness/



Awareness of RSV disease

« Pregnant women and midwives have Of 495 pregnant

low awareness of RSV![1.2] Australian women
« RSVinolder adultsisunder

recognised!®! attending an antenatal
« Busy immunisation schedules clinic 8 3% nad never
+ Challenges with uptake of existing [1]

vaccines heard of RSV

Education for key groups
* Health care workers
* Pregnant women

 Early childhood & aged care lfsjonforces
to protect #littleLungs

[1] Giles et al. Vaccine, 2019. [2] Wilcox et al. Pediatr Infect Dis J, 2019. [3] Branche & Falsey. Drugs N
Aging, 2015. Image: https://www.facebook.com/protectlittlelungs/ o,
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Understanding RSV activity is key
information for planning health
service delivery & timing of
Interventions.



RSV epidemic seasonality

Predicted global changes in RSV
prevalence by month

Key information for planning
« Health service delivery
* Prophylaxis &
Immunisation

Clear seasonal epidemics
 Tropics - late summer
« Temperate sites - winter

Non-epidemic Onset [l Epidemic  [“JNodata July

Precedes influenza season

Duration 4.6 (4.3-4.8)
months

O -
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RSV epidemic seasonality in 2020

COVID-19 public health measures disrupted RSV activity globally
— Single major lockdown in NSW in 2020
« Suppression of typical RSV season — unseasonal ‘summer’ epidemic
« RSVinfectionsin children aged 2-4y T 84% (341t0192) P<0.01
« RSV hospitalisations ¥ 32% (-41to -19) P<0.01

0- 5 months 6-11 months 12- 23 months 2- 4 years
40
30—
20
10+
0
T 6 11168 21 2631 38 4 46 51 1 6 1116 21 26 31 38 41 46 51 1 6 1116 21 26 31 36 41 46 51 1 6 11 16 21 26 31 36 41 46 51
“fear 2014 YWear 2015 Year 2016 Year 2017
Year 2018 Year 2019 Year 2020
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RSV prevention - looking forward

RSV Surveillance

» Australia - RSV notifiable | WHO RSV Surveillance
« Global - WHO Flu/RSV -
» Clinical "-? -_’-
« Virological N
RSV Research

» Paediatric & adult
 At-risk groups

. N {75\, World Health
Data-linkage x@‘@u Y Organization

Social

https://www.who.int/teams/global-influenza-programme/global-respiratory-syncytial-virus-
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THE UNIVERSITY OF

SYDNEY

Thank youl!

@ o [he Sydney children's
®2 Hospitals Network

Contact me:
Gemma.Saravanos@sydney.edu.au ( st Bt arch
and Surveillance

@GLSaravanos




