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Community acquired respiratory viruses (CARVSs)
- epidemiology

g RSV and other CARVs in hematology
Overview

Treatment of RSV




Respiratory pathogens
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Influenza vs RSV vs other community acquired respiratory

viruses (CARV)

Symptoms COLD FLU RSV
Cough (/)
Blocked or runny nose (/)
Fever Sometimes
Sore throat (/)
Body ache X .
. © No pathognomonic clinical
Diarrhoea or vomiting syndrome thus laboratory
Feeling hot or cold . . . l. t l.l.
Shivering testlng IS cruciat to allow
Red eyes @ early intervention and/or
Fatigue treatment
Wheezing
Seizures Rare
Earache
Complications Meost children will Symptoms can be ;an cause severe

not have more severe than a illness such as

complications from cold bronchiolitis or

a cold pneumonia

https://www.healthdirect.gov.au/respiratory-syncytial-virus-rsv



CARYV diagnostics, then and now

Traditional/early methods The molecular revolution Decentralization and genomic
surveillance

Viral culture PCR Point of care testing
Direct fluorescent antibody i Slngl.e-plex In home testing
testing - Multlp.lex

- Real-time

Next generation sequencing




CARVs are unavoidable
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‘Influenza-

like illness’

Figure 3. ‘Influenza-like iliness’ weekly counts of unplanned emergency department (ED) presentations, 1 February
2025 - 9 August 2026, children aged 0-9 years
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Epidemiology
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across age
groups

— 516 — 17-34 — 3564 — 6589 — 890+

RSV epidemiology in hematology patients mirrors the
general population
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CARVs in the ICH: a delicate balance between immune

control of virus and immune stimulation

Inoculum of virus Intrinsic pathogenicity

of virus
Overall number of Effectiveness of
immune effector cells immune response
(Quantity) (Quality)

)\

Impaired immune A A Inflammatory (allo-)

response —_ immune response

Hirsch. Transpl Infect Dis. 2005



Impact of CARV infection in immunocompromised hosts

Peri-transplant
Pre-transplant Post-transplant

Period | Period Ii Period Il
Engraftment
Neutrophils Dendritic cells Donor Donor de novo

NK cells Plasma cells CD8+ T-cells CD4+ T-cells T-cells
Hematopoietic cell ‘ : ~ Acute GVHD ' _Chronic GVHD
transplantation Quantitative & Functional Lymphopenia it
Conditioning Neutropenia
(lymphodepletion; Pancytopenia CARYV clinical impact
irradiation)

Underlying disease Bacterial  G+cocd G-rods  C difficile Listerla Nocardia spp. Mycobacteria
Pre-transplant therapies Vil  HSV HHVE CMV BKPyV HAdV HCV  HBV HEV EBV-PTLD VZVv JCPyV
Donor-derived infections Fungal  Candida spp. Aspergillus, Mucor Pneumocystis Aspergillus spp.  Other molds
Microbe exposure Parasitic Strongyloides Texoplasma Trypanosoma Leishmania
Solid organ \
transplantation
Induction

: Quantitative & Functional Lymphopenia
(lymphodepletion;

—
steroid pulse)
""""""" o I T I | S — T Skt | Wi ot et o
Days 0O +30 +60 +90 +100 +180 +360

Ison. Clin Microbiol Rev. 2019



Lowest SpO2

Highest RR

ARV in
ematology
atients

ANC (1000/uL) Tmax (F)

ALC (1000/uL)

100
95 1
90+
854
80
751
704
65
60 4

T
Influenza

T
Parainfluenza

T
Adenovirus

604
504
40 4
304
204
10+

5

-

T
Influenza

T
Adenovirus

104.54
103.04
101.54
100.04
98.54
97.04

HMPV Adenovirus

==

T
Influenza

T
Parainfluenza

Coronavirus HMPV Adenovirus

7.5+

5.01

2.5+

0.0

Fe—

[SP—

o iE

SARS-CoV-2

T
Influenza

v
Parainfluenza

Coronavirus HMPV Adenovirus

No pathogen-specific differences in initial presentation

Lokhandwala. Open Forum Infect Dis. 2025



Management of RSV

SARS-CoV-2

(n=162)
Antivirals 53% 85%
Antibiotics 60% 67%
Corticosteroids 61% 27%

Lokhandwala. Open Forum Infect Dis. 2025

RSV (n=28)

36%
61%
36%

Rhino-
enterovirus
(N=92)

0%
54%
33%

Parainfluenza
(n=30)

0%
73%
17%



pl’Ogl’eSSiOI’l of * Neutropenia e HCT <1 year e >40years
RSV to lower <500 cells/mL e Myeloablative e Smoker
. * Lymphopenia chemotherapy e Nosocomial

res p|rat0ry <200 cells/mL <1 year infection
tract infection ¥ gVHPd
. e Steroid use
In HCT . e MUD HCT
recipients Is e Prior auto-HCT

-ANO e Cord blood
30-60% Core

Red = components of the
Immunodeficiency Scoring Index

Khawaja. Hematologica. 2019



CARY - Patient Outcomes

SARS-CoV-2 RSV n=28) Rhino- Parainfluenza
(n=162) enterovirus (n=30)
(n=92)
ICU admission  27% 36% 21% 28% 33%
High flow 20% 18% 7.1% B.7% 17%
oxygen
Non-invasive 15% 27% 18% 14% 30%
ventilation
Invasive 14% 15% 11% B.7% 10%
ventilation
Death 15% 15% 11% 7.6% 0%
Discharge to 3.1% 0% 0% 22% 3.3%
hospice

Lokhandwala. Open Forum Infect Dis. 2025



RSV severity over time

RSV, n =28

. E .

10 1

Status

| === Dead
0 - Dischargec
Daly 0 Da'y 3 Day 7 Day 10 Day 14 IMV

NIV

HFO

NC
Room Air

Lokhandwala. Open Forum Infect Dis. 2025



RSV complications

Infectious

RSV URTI

RSV LRTI

Secondary bacterial infections
- Staphylococcus aureus

- Streptococcus pneumoniae

- Pseudomonas aeruginosa

- Moraxella catarrhalis

- Haemophilus influenzae

Secondary fungal infections

Non-infectious

Death

? Delayed engraftment

Reduction in pulmonary function

Bronchiolitis obliterans

Khawaja. Hematologica. 2019



Is it the CARV or the immune
system that causes lung e =
d a m age ? J Influenzavirus 8

\ [ Respiratory syncytial virus

Relative level and intensity of
direct CARV cytopathology

Ubbper RTID Lower RTID

and adaptive immune
response

Allo-HSCT / Lung
transplant

No/moderate /'\
immunodeficiency

v
-

CARV CARV
Respiratory tract infectious disease Respiratory tract infectious disease

CARV (respiratory tract infectious disease)
- Cytopathology/Direct virus damage
= |nflammation/“innate immunity”/Alarm and initial containment
~— |Inflammation/"adaptive immunity”/Antigen clearance
Bacterial superinfection
- Fungal superinfection
- Rejection: Acute-Chronic (BOS/CLAD)
~— Fibrosis

Ison. Clin Microbiol Rev. 2019



RSV treatment

* No large, prospective RCTs

* Agents used.:
e Ribavirin (PO/IV)

e Standard |V|g O
+ High-titre RSV IVIg o

e Palivizumab

Treatmentsin this slide may not be approved for use in Australia for the suggested indications.

von Lilienfeld-Toal. Lancet. 2026 Pfizer does not recommend the use of any productin a manner other than as described inthe productinformation.



RSV-specific treatments in hematology patients

Current ECIL recommendations

Pre-/post-exposure prophylaxis
* Ribavirin should not be used

Systemic ribavirin for RSV in HSCT
e Canbe considered if high risk of progression (Bllu)
 Don’tuse if low risk of progression

Aerosolized ribavirin
* Canbe considered (Bllu)
* +++ logistical and toxicity considerations

Adjunctive measures
* [VIg can be considered in those with high risk of progression or hypogammaglobulinemia
e Corticosteroids >1mg/kg has been associated with poorer outcomes

Treatments in this slide may not be approved for use in Australia for the suggested indications.

von Lilienfeld-Toal. Lancet. 2026 Pfizer does not recommend the use of any product in a manner other than as described inthe productinformation.



Prevention of

RSV

Pathogen avoidance

* Single rooms + other infection control measures
* Strict management of sick hospital staff

* Maskwearing

* Avoidance of visitors

Passive immunisation

* Pre-exposure prophylaxis for children <2y/o
 Palivizumab (short-acting)
* Nirsevimab (long-acting)

Active immunisation
* Abrysvo (RSVpreF; Pfizer) (Pregnant Women, = 60 years)
e Arexvy (RSVPreF30A; GSK) (High-risk 50-59 years, = 60 years)

Referto the Australian Immunisation Handbook for full details




Why has it taken so long to develop an RSV vaccine?

2023
2008 2019 First RSV Vaccine 2024
1955 1966 First clinical trials 2013 Structure of the US FDA approved two US FDA approved
RSV was first A formalin Antiviral siRNA ~ Pre-fusion RSVF RSV Polymerase Vaccine mRNA
discovered in  inactivated vaccine  (ALN-RSVO0I1) protein structure complex Arexvy (GSK) based Vaccine
chimpanzees against RSV Therapy approved was resolved was resolved Abrysvo (Pfizer) mRESVIA (Moderna)

" ' ' ! " .

1957 1998 2011 2017 2020 2023 Cle:}gi?mb
RSV was first USA approved Post-fusion RSVF  WHO identified IGFIR was Nirsevimab (Enflonsia)
discovered in first monoclonal protein structure RSV vaccine Identified as an entry FDA approval FiA sonetenl

humans antibody was resolved development as a Recep tor for RSV for infant protection EpE v
. . - or infant protection
Palivizumab global priority

Xu. Front Immunol ViralImmunol. 2026



RSV Vaccines

:A) B Non-structural Inner envelope Bl Envelope Nucleocapsid and regulatory
NS1 NS2 NP P M SH G F M2-1 0100 L
3 - M =4 0 OO NN ju 5'
BLB-201 = MRNA-1345 B) (C)
MVA-BN-RSV B \4"’ Pa 2o P o tuson
/_‘ \ (-)ssRNA T
4 \ Y “ Fusion protein (F)
/ \ g M22 B
,// \\ é. = N ‘ ' Post-fusion -
RSV Vaccine o« * p ’i,
Platforms ﬁ pM21 ” . Glycoprotein (G)
\ 4 "4’* N° _—
CodaVax-RSV \\_// , Arexvy (GSK) "s.%—&\ r Small hydrophobic protein (SH)
MV-012-968 * Abrysvo (Pfizer)

IVX-A12

Xu. Front Immunol ViralImmunol. 2026



The RSV vaccine landscape in Australia

AlH recommends RSV Vaccination:
* Pregnant women to protect their newborn infant

 All people aged =75 years and Aboriginal and Torres Strait Islander people aged =260
years

* People with medicalrisk factors for severe RSV disease aged =60 years.

Approval Date | TGA approval NIP funding

Arexvy January 2024 =60 years All adults = 75 y/0
(GSK) 50 to 59 years who are at ATSI| = 60 y/o
increased risk for RSV
infection
Abrysvo March 2024 =60 years™ Pregnant women
(Pfizer) Pregnant women 24-36

weeks gestation

www.tga.gov.au

*TGA application forindividuals = 18 years
Respi iaLvirus (RSV) | The A lan | isation Handbool


http://www.tga.gov.au/
https://immunisationhandbook.health.gov.au/contents/vaccine-preventable-diseases/respiratory-syncytial-virus-rsv

Walsh. N EngJ Med. 2023
Walsh. Clin Infect Dis. 2025
Papi. N Eng J Med. 2023
Ison. Lancet Resp Med. 2025

RSV Vaccine RCTs in older adults

| RENOIR (Abrysvo) AReSVi-006 (Arexvy)

Design Phase 3, multicentre, randomized, double blind, @ Phase 3, multicentre, randomised, placebo-
placebo-controlled controlled, observer-blind

Inclusion =260, healthy/stable medical conditions =260, healthy/stable medical conditions

Exclusion Immunocompromised persons (apart from Immunocompromised persons

Intervention

stable HIV)

1:1 vaccine or placebo

1:1 to vaccine or placebo

Primary Efficacy: prevention of 15t RSV-LRTI in the 15t Efficacy: prevention of 1St RSV LRTl in the 1%t
outcome season post-vaccination season post-vaccination
Vaccine efficacy against seasonal RSV-associated lower respiratory tract Vaccine efficacy against RSV-related lower respiratory tract disease
illness with at least two or at least three signs or symptoms defined as at least two lower respiratory symptoms or signs or at least
three lower respiratory symptoms lasting for at least 24 hours
Secondary Efficacy: prevention of first RSV-LRTI in 2" Efficacy: prevention of RSV-LRTI over 3 seasons
outcomes season post-vaccination following a single dose and two doses (2" dose

Immunogenicity: RSV preF-elicited immune

responses

given 12 months after first)



Walsh. N EngJ Med. 2023
August ‘21 — December ‘23 Walsh. Clin Infect Dis. 2025

RENOIR (Ab rySVO) 36,862 participants

Median age 67 y/o
52% had = high risk condition

® Season1 Season 2
60 4
Placebo 88.9% (53.6 to 98.7)
— o . 6 to 98.
50 Overall
| | 77.8% (51.4 t0 91.1)
40 -
c
- { 80.0% (-78.7 to 99.6
& 30 RSV-A- ¢ ' o )
a | | 80.8% (49.1t0 94.2)
o
20+
' ®— 91.7% (43.7 t0 99.8)
104 RSVDF&F RSV‘B _ : ' '
’_,_’_,_,—' I | 80.0% (6.1 to 97.9)
0 e . : . ‘ T T T T T |
1 119 221 324 436 541 762 -20 0 20 40 60 80 100
Days after vaccination
Cumulative number of cases Vaccine efficacy, % (95% CI)
RSVpreF 0 1 1 4 7 10 10
Placebo 0 12 17 29 43 53 54

Cumulative distribution curve of lower
respiratory tract illness associated with
respiratory syncytial virus (RSV-LRTI)
cases with 23 symptoms through 2 RSV
seasons

)

RSVpreF effectively prevented the first RSV-LRTI
episode with 23 symptoms throughout 2 seasons



Walsh. N EngJ Med. 2023
Walsh. Clin Infect Dis. 2025

RENOIR (Abrysvo)

60-69 years ‘ , o E;f; ° 222; Vaccine efficacy for first episode of RSV-
LRTI with =23 symptoms in the first and
@ 100% (-51.5to 100) . pe
70-79 years- T Smanrwos) second RSV season overall and stratified by
RSV subgroup
S ® 100% (—142 to 100)
280 years~ 100% (=433 to 100)
1 I [ I I 1
=20 0 20 40 60 80 100
Vaccine efficacy, % (95% Cl) Without high-risk | ’ ® 100% (0612100
condition 5| 92.3%(48.81099.8)
| . | 81.8% (16.7 to 98.0)

With 21 high-risk | '
condition L | 69.6% (26.7 to 89.0)

|
-20 0 20 40 60 80 100
Vaccine efficacy, % (95% CI)

® Season1 Season 2



Walsh. N EngJ Med. 2023
Walsh. Clin Infect Dis. 2025

RENOIR (Abrysvo) [Bisitihisitia

1151 participants

A GMFRs (95% CI):
Neutralizing GMTs for the RSVpreF
100 000~ 4.7 (4.2-5.1) 4.8 (4.4-5.3) 4.7 (4.3-5.2) Before vaccination to before season 2

] ' | group were substantially increased
116 (105-127) 127(115-140) | 124 (11.1-13.3) Before to 1 month afier vaccination | 1ITOIM DEfOre to 1-month post-

| vaccination for RSV-A and RSV-B and
for RSV-A and RSV-B combined

At the preseason 2 visit (occurring
from 8-20 months post-vaccination),
neutralizing GMTs decreased but
remained substantially higher than
baseline.

50% neutralization GMT

1000

N =534 N=537 N =436 N =534 N=537N =436 N =534 N =537 N =436
Subgroup RSV-A Subgroup RSV-B Combined RSV-A/RSV-B

— Before vaccination = 1 month after vaccination = Before season 2

)



May’21-May ‘24 Papi. N Eng J Med. 2023

24’972 participants Ison. Lancet Resp Med. 2025
a8 e 12 469 received vaccine, 5000 received

AReSVi-006 (Arexvy) [ssks

* Mean age 69.5 years

* 40%had = high risk condition

Cumulative incidence of RSV over 3 seasons

A RSV-LRTD after a single dose of RSVPreF3 OA
100} RSVPreF3 OA (single dose)

£ = Cumulative efficacy of a single
i RSVPreF3 OA dose in preventing RSV-

LRTD over three RSV seasons was

e 62-9% (97-5% Cl 46-7-74-8)

0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 1 2 3 4 5 d ri é 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Cumulative

Number at risk
RSVPreF30A 12468 12313 12227 12127 11979 11243 7991 5470 4935 4878 4841 4813 4755 4672 4448 3787 1536 55
Placebo 12498 12317 12195 12110 11549 11611 10843 10069 9785 9703 9639 9561 9424 9243 8785 7446 3014 109
Cumulative
number of cases
RSVPreF3 OA o 1 3 5 6 7 7 8 8 8 8 8 10 10 11 18 22 25 29 30 30 31 32 32 32 32 35 37 39 41 46 46 47 48 48 48
Placebo 0 8 20 27 32 37 39 41 43 45 47 47 51 57 70 92 113 127 140 144 146 149 150 153 153 156 160 170 185 204 209 212 214 215 215 215

B RSV-LRTD after a first dose of RSVPreF3 OA and a second dose 1 year later (revaccination) Va C C i n e effi C a Cy Of t h e reva C C i n ati O n

1007 —— RSVPreF3 OA (revaccination)

35 — Pasn regimen in preventing RSV-LRTD over

—~ 304

three RSV seasons post-dose one was
shown for RSV-LRTD due to either

1.5

subtype (67-8% [97-5% C1 51-8-79-1])
0-54 J__’_r_.—:—l

T | T T T 1 T T I T T RN E PO FU S P A S DU S F— E— T LR R N N |
0 1 2 3 4 5§ d 7 é 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Time from day 15 post-dose one (months)

incides

Cumulative

0

Number at risk
RSVPreF30A 12468 12313 12227 12127 11979 11274 8027 5469 4916 4848 4819 4496 3691 3271 3044 2551 495 31
Placebo 12498 12317 12195 12110 11949 11611 10843 10069 9785 9703 9639 8981 7448 6559 6076 5076 2026 69

Cumulative

number of cases
RSVPreF3 OA o 1 3 5 6 7 7 8 8 8 8 8 12 12 16 18 25 28 31 31 31 31 31 31 32 32 34 34 35 36 38 38 38 38 38 38
Placebo 0 8 20 27 32 37 39 41 43 45 47 47 51 57 70 92 113 127 140 144 146 149 150 153 153 154 156 164 171 184 187 190 191 192 192 192



Papi. N Eng J Med. 2023
Ison. Lancet Resp Med. 2025

AReSVi-006 (Arexvy)

A Single dose pre-season one n/N
89.6 RSVPreF3 OA  Placebo
Season one o [ - | 7/12 466 40/12 494
561
Season two - I @ i 20/4991 91/10031
480
Season three - I i | 16/4988 61/10031
T T 1

B Dose one pre-season one + dose two pre-season two (revaccination) nfN
RSWPreF3 OA  Placebo

55-9
.. | 20/4966 91/10031
68-4

Season two o

6/3582 38/7224

Season three -

T T | T 1
0] 20 40 60 80 100

Vaccine efficacy, % (CI*)



Walsh. N EngJ Med. 2023
Walsh. Clin Infect Dis. 2026
Papi. N Eng J Med. 2023

Sa fety a n a lyS i S Ison. Lancet Resp Med. 2025

No significant safety concerns identified in Guillan-Barre

RENOIR and AReSVi-006

US data

* Estimated excess cases of GBS per 1 million
doses of vaccine:

] * Abrysvo=9
Cochrane review é) « Arvexy=7
* 14 studies (including 5 RCTs) ]
* No difference in any unsolicited adverse events Australia
between RSV prefusion vaccination and « Nilcases reported to TGA (as of May 2025)
placebo in older adults (RR of 1.08 (95% CI 1.04 « GBSincluded as ariskin Pl for both vaccines
to 1.12; 3 RCTs, 51, 132 participants; Analysis
1.6).

* No heterogeneity amongst the results (1° 0%)




Evidence
gaps




Thank you

Tina.Marinelli@health.nsw.gov.au



Bivalent RSVpreF vaccine effectiveness in the first and second season after vaccination’ - All and
Immunocompromised Adults

Retrospective case-control study (N=2,235; 767 cases, 1468 controls) with test-negative design during first and second RSV season
aftervaccination (Season 1: 24 November 2023 - 9 April 2024; Season 2: 5 November 2024 - 21 April 2025) in US adults aged 260 years
hospitalised or in ED with an ICD-10 code consistent with LRTD and respiratory specimen collected*

N

Vaccine Effectiveness®
RSV-Associated Hospitalisation/ED

260 Years (all adults) Cases Controls (95% CI)
First season aftervaccinationt 17 201 —@— 81% (68, 88)
Second season after vaccination?* 8 74 - i 75% (47, 89)

-20 20 40 60 80 100

. Vaccine Effectiveness
260 years Population Median Days Since RSV . T
IMMUNOCOMPRO MISED* size Vaccination RSV-Associated H°s'°'tal's£;g§:/‘/ (E:?)

0
First season after vaccination 485 84 —0— 72% (34, 88)
Second season after vaccination 233 372 @ ! 46% (-69, 83)
-100 -80 -60 -40 -20 O 20 40 60 80 100

*Immunoco mpromise defined as patients with immunocompromising conditions or treatment inc. leukemia, lymphoma, stem cell and organ transplant, metastatic cancer for full details see Tartof et al. 2026

Cl, confidence interval; ED, emergency department; RSV, respiratory syncytial virus; US, United States; LRTD, Lower-respiratory tract disease.
*Respiratory specimens tested with multiplex PCR assay for RSV (either SOC testing or enhanced specimen collection of salvaged swabs that were not positive for SARS-CoV-2 or influenza and not already tested for RSV); $Retrospective database study using existing healthcare data; no
patients were actively enrolled; *First season after vaccination; 2023-2024 season includes those vaccinated October, 2023 to March, 2024 and all unvaccinated with LRTD events in the 2023-2024 season; 2024-2025 season includes those vaccinated April 2024 to March 2025 and all

unvaccinated with LRTD events in the 2024-2025 season in the strict analysis population; Includes those vaccinated from October, 2023 to March, 2024 and all unvaccinated with LRTD events occurring during the 2024-2025 RSV season in the strict analysis population; *As described by

Gilbert T, etal. 2018.2

1.Tartof, Set al. The Lancet Regional Health - Americas, Volume 60, 2026, 101520; 2. Gilbert T, et al. Lancet. 2018;391(10132):1775-1782.
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