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Update on Pneumaococcal and RSV Prevention

Overview:

Pneumococcal Vaccines:
- Burden of Pneumococcal Diseases in Adult and Elderly
- Pneumococcal Conjugated Vaccines:
Recommendation and ReadlVorld Effectiveness
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1. CDC. Pneumococcal disease. In: Hamborsky J, Kroger A, Wolfe S, eds. Epidemiology and Prevention of Vaccine-Preventable Diseases. 13" ed. Washington, DC: Public Health
Foundation 2015. p. 279-96. 2. Said MA, et al. PLoS One 2013;8:€60273. 3. McLaughlin JM, et al. Clin Infect Dis 2018;67:1498-506.



Highest incidence of Pneumococcal
Pneumoniain age >70 years

Age-specific incidence rates of hospitalized
pneumococcal pneumonia during 2 study periods: 2004-
07 (CXR required) and 2008-09 (CXR not required)
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Rates increased with age and were highest for age
> 70 years (174 cases per 100,000)

Baggett HC et al. ISPPD Poster: Incidence of Pneumococcal Pneumonia among Adults in Thailand: Value of Non-culture

Assays to Enhance Case Detection

Hospitalized Pneumococcal Bacteremia
Incidence in Rural Thailand, 20051 2010

A Annual incidence 3.6 per 100,000 person-years
A Higher among infants and elderly (>65years)

A Might be underestimated as captured only hospitalized patients
and did not include other forms of IPD3

Age >50 yrs: Bacteremic Pneumonia = 62/86 (72%)
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IPD, invasive pneumococcal disease. N
1. PneumoniaE 6 A & 6 & E 63J0BGreay dp Epitlémiokdy,BDaparfnent of DiseasesControl, MoPH, Thailand.
2. Reechaipichitkul W, J Med Assoc Thai 2014;97:283-92.3. Rhodes J, et al. PLoS One 2013;8(6):e66038.



Population at Risk of Pneumococcal Disease and Factors that

Contribute to Risk

A The risk of IPD and pneumococcal pneumonia is influenced by host and environmental factors?'©
A The risk of IPD in adults increases with age’

0 C 0
L . . : Environmental Behavioral
Age At risk High risk factors3s foctors23
<1 years to | AChronic heart disease | AHIV infection A Preceding viral A Smoking
All ages A Chronic lung disease* | AChronic renal failure, respiratory infection | AAlcohol abuse
(>65 yrs) A Diabetes nephrotic syndrome (eqg, influenza)
A Functional/ anatomic A Cancer (solid, hematologic) | AResidence in an
asplenia A Solid organ transplantation institution (eg,
A Chronic liver disease A Autoimmune diseases nursing home)
A CSF leaks Almmunosuppressive
therapy, corticosteroids
A Primary immunodeficiencies

HIV, human immunodeficiency virus; IPD, invasive pneumococcal disease.

1. Centers for Disease Control and Prevention. Active Bacterial Core surveillance (ABCs) report. Emerging Infections Program Network: Streptococcus pneumoniae, 2012. Accessed on November 4, 2022, from http://www.cdc.gov/abcs/reports-findings/survreports/spneul2.pdf. 2. Centers for
Disease Control and Prevention (CDC), Advisory Committee on Immunization Practices. Updated recommendations for prevention of invasive pneumococcal disease among adults using the 23-valent pneumococcal polysaccharide vaccine (PPSV23). MMWR Morb Mortal Wkly Rep.
2010;59(34):1102-1106. 3. Musher DM. occus pneumoniae. In: Mandell GL, et al, eds. Mandell, Douglas, and B e n n ePrirtciples and Practice of Infectious Diseases. 7th ed. Philadelphia, PA; 2010:2623-2642. Accessed on November 4, viruses' fromStreptoc
https://www.doody.com/rev400images/pdf/2010/9780443068393.pdf. 4. van Hoek AJ, Andrews N, Waight PA, et al. The effect of underlying clinical conditions on the risk of developing invasive pneumococcal disease in England. J Infect. 2012;65(1):17-24. 5. Klemets P,Lyytikdinen O, Ruutu P,

Ollgren J, Nuorti JP. Invasive pneumococcal infections among persons with and without underlying medical conditions: implications for prevention strategies. BMC Infect Dis. 2008;8:96. 6. Centers for Disease Control and Prevention. Prevention of pneumococcal infections secondary to

seasonal and 2009 HIN1 influenzae viruses infection. Accessed on November 4, 2022 from http://www.cdc.gov/h1nlflu/vaccination/provider/provider_pneumococcal.htm. 7. Baxter R, Yee A, Aukes L, et al. Risk of underlying chronic medical conditions for invasive pneumococcal disease in adults.
Vaccine. 2016;34(36):4293-4297. 8. Morton JB, et al. Vaccine 2017;35:1692-1697. 6


http://www.doody.com/rev400images/pdf/2010/9780443068393.pdf

In Addition to Age, Certain Underlying Medical Conditions Can
Increase the Risk of Pneumococcal Pneumonia in Adults

Older adults have a 2XI 8X Adults with UMCs are 3XI 8X

higher risk of pneumococcal disease more likely to experience an episode* of pneumococcal
compared with adults aged 18i 49 years pneumonia compared with healthy adults of the same age

i Incidence? (per 100,000 : 5
Adults aged 50i 64 years have a ncidence” (per person-years) 738

® 501 64

: : 065 d y 2368

3X higher risk of IPD 2135
. 1854
2X higher risk of Pneumococcal Pneumonia 1449
1180 o 1104
) 775 796
Adults aged (65 years have a aap 575

: : 192

8X higher risk of IPD ] 3x 4x 4x 5x | 5x 8x | 6x 6% | 5x

AX i : : Healthyy Diabetes CHD  Asthma Smokers CLD 01 81 C
higher risk of Pneumococcal Pneumonia

@ B & 4 = & U

*Disease episodes from inpatient hospital admissions, emergency department visits (but not admitted), outpatients, etc, were included in the analysis. AThe incidence rate varied greatly for each manifestation of
pneumococcal disease. YExcludes immunocompromising, chronic, and other medical conditions. 8immunocompromising conditions included cochlear implants, congenital or acquired asplenia, sickle cell disease/other
hemoglobinopathies, HIV infection, leukemia, lymphoma, iatrogenic immunosuppression, nephrotic syndrome, Hodgkin disease, multiple myeloma, chronic renal failure, cerebrospinal fluid leak, generalized malignancy, solid
organ transplant, congenital or acquired immunodeficiencies, lymphatic and hematopoietic tissue malignancy.

CHD=chronic heart disease; CLD=chronic lung disease; IC=immunocompromising condition; UMC=underlying medical condition.

Grant LR, et al. Open Forum Infect Dis. 2023;10(5):0fad192.




Older adults and individuals with medical conditions are at

higher risk of respiratory infections.

L}

Old Age

Overall CFR?

Elderly (>65)
CVvD
Diabetes

Pulmonary disease

Cirrhosis
Renal conditions

P4

CFR = Case Fatality Rate, *Not significant

Cancer

Invasive
pneumococcal
disease

10-30%8

2.83 (2.52-3.18)8
2.27 (1.84-2.80)8
1.20 (1.01-1.31)8
1.12 (0.97-1.48)*8
2.25 (1.92-2.13)8
1.99 (1.57-2.50)8
2.13 (1.30-3.49)8

Risk fc

YJeasonal Influenza

<0.1%?!

3.95 (1.26-12.37) 2
1.43 (1.01-2.02)2
2.93 (1.01-8.53)2
1.45 (0.80-2.13)*2
D40 (1.41i 4.08)2
1.74 (1.45i 2.09)3

r mortality OR (95% CI)

(.8 (1.35i 2.23) 3)

COVID-19

2-3%*

1.01 (3.95-9.11)5
5.19 (3.25-8.29)5
3.68 (2.68-5.03)5
5.15 (2.51-10.57)5
2.41 (1.341 4.32)6
2.88 (1.52i 5.44)7
1.10 (0.81-3.18)*

RSV

26.7% °

1.88 (1.32i 2.67) 10
2.53 (1.84-3.48) 11
N/A
1.85 (1.27i 2.68) 12
N/A
11.6 (1.361 99.74)13

\ N/A )



https://www.cdc.gov/flu-burden/php/about/index.html?CDC_AAref_Val=https://www.cdc.gov/flu/about/burden/index.html%25202
https://www.cdc.gov/flu/about/burden/index.html%202
https://doi.org/10.1093/ndt/gfaa271
https://doi.org/10.1111/irv.70039
https://doi.org/10.15585/mmwr.mm7240a2%2013
https://doi.org/10.1001/jamanetworkopen.2025.11764
https://doi.org/10.1093/ofid/ofaf394

Adult vaccinations against respiratory infections

Antoni Torres; EXPERT REVIEW OF ANTI-INFECTIVE THERAPY 2025, VOL. 23, NOS. 2i 4, 135i 147

Table 2. Pneumococcal and viral vaccine indications (ACIP & WHO).

Indications Pneumococcal Flu COVID-19 RSV
>60 >60
- Comorbidities Yes Yes Yes Yes
- Immunosuppression Yes Yes Yes Yes
A - Pregnant women Yes Yes -
Vil moncinfection (3 Vv co-fection I3 ViraHbacterid confectin.~ ~ People IiVing in nursing homes Yes Yes Yes Yes
[ Bactera-hacteral co-nfection (3 Bactera monoifection (0 Negative - Health care workers - Yes Yes -
- Essential workers - Yes Yes -
NonSCAP - Household members and caregivers of people at risk - - Yes -
Al w Frequency - Seasonal Annual or twice a year Unknown (every 3 years?)
. Table 1. Chronic comorbidities and conditions that increase the risk of severe respiratory disease.
(hiden Factors Pneumococcal disease Influenza infection COVID-19 RSV infection
Comodbidities X X X X
S Cardiopulmonary disease X X X X
- Kidney disorders X X X X
o Liver disorders X X X X
Neurological or neuromuscular conditions X X X X
N SCAP Haematological disorders X X X X
s Diabetes mellitus X X X X
Sap Moderately or severely immunocompromised X X X X
Other tactors A A
Non (AP Frailty X X X X
Ocerati Nursing home residence X X X X
o Advanced age X X X X
' ' ' ' Pregnancy X X X X

0 ) 50 i 10

p— LIU YN;Lancet Microbe 2(838: 4: e330




Simultaneous influenza and pneumococcal vaccination has additive
p reve ntlve eﬁ:e CtSl A Method: Meta-analysis of 17 selected studies using a multi-step approach by two separate authors,

A Database: PubMed, Cochrane Library, and Embase databases Year: 2018

sl NUGoeZ t LLUOGoet OGS T t $ i{’nw’o@cﬁalﬁiﬁfl\fgﬁp@ccinaﬂon) ( Flu vaccination )
Vaccination for prevention of pneumonia:
A < A N A A oA - ~ . Pneumonia -15%0 . < 0.85 (0.76, 0.94)
c0A1600- T EAOUAR- 1 ECOALT o
A oAl 6U%W- T EAoUaAes60
A oAl 6UU- T&EAD UAG A OB ( TTéé%ymv_r 3
<« N L e s N X oA - o .. accination
A oAl oUU-TEAOU y é
Pneumonia -290, @ 0.71 (0.58, 0.86)
(EII;InSeI{I%_inI—gI7iI<I]f9I)uenza vaccine Death -38% @ 0.62 (0.51, 0.75)

Coronavirus vaccine (Pancorona) | ‘ ‘ ‘ ‘ | | | | | |

0 02 04 06 038 1 1.2 14 16 1.8 20

1.Yin M, Huang L, Zhang Y, et al. Effectiveness and safety of dual influenza and pneumococcal vaccination versus seigiedieraginmio vaccination in older adults: a reatalysisExpert Rev Vaccines. 2018;17(#8633 é,)/;zer

Concomitant influenza and pneumococcal Vaccination is superior to separate

vaccine administration or to no vaccination among older adults
Both vaccines showed acceptable safety profiles and AEs were mild or moderate




History of usage of licenced pneumococcal vaccines

polysaccharide vaccines'

1911

Discovery of S. pneumoniae
(Sternberg, Pasteur)

Penicillin discovered J 1945 / 1946
(A. Fleming) ’7

Penicillin in clinical practice

’7 First whole cell vaccine
’7 Tetravalent / six-valent vaccines .;’ Y7

1928

Epidemiology, mortality

PPSV Adult and Elderly -

unchanged

Epidemiology, mortality

’7 1960
1977

ANNNS\,

polysaccharide antigens

= B cell activation and
antibody production

= T-cell-independent
immune response that
cannot be boosted

Q = May deplete memory B cells*
= No mucosal response’
License PPV14

License PPV23

unchanged

Dramatic impact of PCVs on the epidemiology of

pediatric National immunization program (NIP)

pneumococcal diseases in all age groups if used in

License PCV7

License PCV13 infant

conjugate vaccines™

PCV Adult and Elderly

polysaccharide antigens
covalently linked to carrier protein

= B cell activation and
antibody production

3

= T-cell-dependent immune
response with booster

»
o A
/

response to revaccination
\(( » ” = Memory B cell activation*
\@ (,.-, g = Mucosal response®

1. de Roux A, et al. Clin Infect Dis. 2008;46(7):1015-1023. 2 Clutterbuck EA, et al. Inmunology. 2006;119(3):328-337. PC\21 is not yet approved and available in Thailand

I
2000

_4

License PCV10

License PCV13 adult

Licence PCV15 adult 2021

Licence PCV20 children (3+1) 2024

I
2009

_4

2012
————

Licence PCV21 adult



PCVs significantly reduced pneumococcal disease in children and adults
Residual disease mainly caused by non-vaccine types and is more important in adults than children

IPD Incidence by Serotypes, Children <5 Years

@ IPD Incidence by Serotypes, Adults 265 Years

100 7 pev 7 for Children < 5 yrs 100 1
a0 - Ch”dren <5 yearS a0 ElderlyE 65 years
60 - 60 -
40 PCV 13 for Children < 5 yrs 40 -
20 - 20 -
0 - 0 -
o = 0 % w [¥e] O =2 ™ 0O 5 W s ]
BEogdg8E8B s IRER o
$833¢E885288ca¢8¢RRkR. 838
B PCVT mPCVI3Nond? W22F/33F mOther B PCV? mPCV13 Mon? W22F/33F m Other

US CDC ABRTirveillanceNetwork, 19982017



Pneumococcal Serotypes

I N e 2 O S S

Pneumococcatonjugate vaccines®>

PCV15
[CR M97] 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

PCV20
[CRM97] 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

PCV21
[CRM.97] ? ’ ’ o = O & e s o4 5 5 5 5 5 5 5 5 5 5 5

Pneumococcal polysaccharide vaccine

PPV23

PCWV13 for
immunocompromised
adults

PCWV15-PCWV20
for =65y, 19—64y
with medical PCV21 for

PCV10 PCV13 with conditions - gs5y,19—64y
for children PPSV23 for with medical
= 65y conditions

PCWV7
for children

PCWV13
for children

PCWV for
= S50y

2000 2009 2010 2012 2014 2019 2021 2024 2025
PCWV7T PCwWV10 2010 PCWV13 2011 PCWV13 CAPITA PCWV1S5, PCWVZ20 PCWV21 licensed
licensed for licensed for licensed for licensed for licensed for for
children children children adults =50y = 18y = 18y

LaleOzisik;Vaccine025 13, 498

Figure 1. Evolution of Conjugated Pneumococcal Vaccines.



US survelllance data indicates that serotypes in PCV are responsible for tr
majority of residual IPD in adults

LY GKS '{ F2NJ I Rdzf &4 xcp @SFNRXZ UKS aSNROGeLlSa Ay xmmc 6 ¢

|
for expanded valency, but for selection of serotypes based on epidemiologic data.

IPD coverage::

100% -
84.8%
m PCV13 m 22F/33F PCV20 V116
Overall;

23.6 cases per 100,000 80% A
37.7%

60% -
25 -
40.26
20 - 12.7% 12.7%
15 | 40% _ @
10 -

S 20% +

I Rdzf

0% -

PCV13 PCV15 PCV20 PC\21 PPV23



Serotypes Included in PCV20 Are Medically Significant
and Associated With Serious Outcomes

PCV20 Serotypes!

"o Tov s L o || 15 L7e | 3o o
A4 A4 A4 A4 A4 A4 A4 A4

4 4 4 4

Mortality/CFR26 0O O O0O0O 0O O O00O00O

O«
O«

ICU admissions-8 O O

O«
O«
O«

Severity*6-8 OO0
Virulence? 6 OO0

AMR2.9-12 O O 6 6

4 4 4 4 4 4

Outbreaks13-1/ 6 O0O0 O00O

*Includes PSI scores and CURB-65 risk classes 3i 558, AVirulence was assessed among the 24 serotypes detected by UAD (1, 3, 4, 5, 6A, 7F, 6B, 9V, 14, 18C, 19A, 19F, 23F, 22F, 33F, 8, 10A, 11A, 12F, 15B/C, 2, 9N,

17F, and 20)57-

AMR=antimicrobial resistance; CFR=case fatality rate; CURB-65=Score for Pneumonia Severity: Confusion, BUN >19 mg/dL (>7 mmol/L), Respi rat ory Rat e 030, Systolic BP <90 mnm
065 ; | CU=intensive care unit ; PSI =Pneumonia Severity Index; UAD=urinary antigen detecti on.

1. PVC20 (Pneumococcal polysaccharide conjugated vaccine, 20-valent,adsorbed) LPD Rev. no: 3.0, Jul 2025. 2. Méroc E, et al. Microorganisms. 2023;11(7):1816. 3. Amin-Chowdhury Z, et al. Clin Infect Dis.

2020;71(8):€235-243. 4. Miiller A, et al. Emerg Infect Dis. 2022;28(1):166-179. 5. De Miguel S, et al. Microorganisms. 2021;9(11):2286. 6. Ramirez J, et al. Microorganisms. 2023;11(11):2813. 7. Menéndez R, et al.

Microorganisms. 2023;11(11):2781. 8. Torres A, et al. Clin Infect Dis. 2021;73(6):1075-1085. 9. Park DC, et al. Ann Lab Med. 2019;39(6):537-544. 10. Yun KW, et al. Vaccine. 2021;39(40):5787-5793. 11. Griffith A et al.

Can Commun Dis Rep. 2024;50(5):121-134. 12. Cohen R, et al. Infect Dis Now. 2024;54(5):104937. 13. Ikuse T, et al. Epidemiol Infect. 2018;146(14):1793-1796. 14. Sleeman KL, et al. J Infect Dis. 2006;194(5):682-688.

15. Zulz T, et al. J Clin Microbiol. 2013;51(5):1402-1407. 16. Zivich PN, et al. Pneumonia (Nathan). 2018;10:11. 17. Pitts Sl, et al. Public Health Rep. 2015;130(1):54-59. 15
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Use of PCV15 and PCV20 Among US Adults: Updated Recommendations of the Advisory Committee on
Immunization Practices i United States, 2022

TABLE 1. Recommendations for use of 15-valent pneumococcal conjugate vaccine in series with 23-valent pneumococcal polysaccharide vaccine or
20-valent pneumococcal conjugate vaccine in pneumococcal conjugate vaccine-naive adults aged =19 years — United States, 2022

Medical indication group

Specific underlying
medical condition

Age group, yrs

(19-490 years) (> 50 years)

None

Underlying medical conditions
or other risk factors

None

Alcoholism
Chronic heart disease®
Chronic liver disease
Chronic lung disease
Cigarette smoking
Diabetes mellitus
Cochlear implant
CSF leak
Congenital or acquired asplenia
Sickle cell disease or other
hemoglobinopathies
Chronic renal failure**
Congenital or acquired
immunodeficiencies** Tt
Generalized malignancy**

1 dose of PCV20 or 1 dose of PCV15 followed
by a dose of PPSV23 =1 years later*

1 dose of PCV20 or 1 dose of PCV15 followed 1 dose of PCV20 or 1 dose of PCV15 followed
by a dose of PPSV23 =1 years later® by a dose of PPSV23 =1 years later*

None

Current and Proposed Options for a Risk-Based Recommendation

Current policy Proposed Policy Option

None of the conditions No recommendation No recommendation

listed below

Chronic medical PPSV23
conditionst (CMC)

PCV20

Cochlear implant, CSF leak

Both PCV13* and PPSV23 ’

OR
PCV15 and PPSV23

HIV infection®**

Hodgkin disease**

latrogenic immunosuppression®*:$
Leukemia**

Immunocompromising
conditions

Both PCV13* and PPSV23, repeat

PPSV23 after 5 years Or 1 dose PCV21

Lymphoma**

Multiple myeloma**
Nephrotic syndrome**
Solid organ transplant**

In 2021, PCV20 and PCV15 were licensed by the US-FDA for adults aged
Q18 years, based on studies that compared antibody responses to_either
PCV20 or PCV15 with those to PCV13

CSF, cerebrospinal fluid; PCV13, 13-valent pneumococcal conjugate vaccine; PCV15, 15-valent pneumococcal conjugate vaccine; PCV20, 20-valent pneumococcal conjugate vaccine; PPSV23, 23-valent pneumococcal polysaccharide vaccine;
US-FDA, United States Food and Drug Administration.
Kobayashi M, et al. MMWR 2022;71 no. 4.



Pneumococcal Vaccines Coverage In Thailand By Age-group?

Serotype distribution of S. pneumoniae isolates from sterile site in IPD in Thailand by age-group
from 20131 2016 (n=512), All ages

J 4 { [ ) [ ]
- An}/ . AllAged w m Adult 61+ yo.
>4 I“ j

87%

83% 82% 85%

o ian, )
75% 75% : : 77% 78%

53%
43%
PCVI3  PCVl5 PCV20 PCv2l  PPSV23 PCVI3  PCVi5 PCV20 PCvV2l PPSV23
y, y

* PCV21 has not been approved in Thailand

1. Report of Vaccine Preventable Infections Surveillance, September 1, 2013 i August 31, 2016. Department of Medical Science, Ministry of Public Health.
2. Ozisik L. The New Era of Pneumococcal Vaccination in Adults: What Is Next? Vaccines (Basel). 2025 May 7;13(5):498. doi: 10.3390/vaccines13050498



Use of PCV15 and PCV20 Among US Adults: Pneumococcal Vaccine Recommendation for Elderly

Updated Recommendations of the Advisory and Adult with Medical Conditions in Thailand? O
Committee on Immunization Practices i
United States, 20221 el
. , . 4
Current and Proposed Options for a Risk-Based Recommendation 9
Adul t agle |l P
Current policy Proposed Policy Option years Consider®
\_ J
None of the conditions No recommendation No recommendation r ~
listed below Adult aged
18'|' 64 years
Chronic medical PPSV23 Vﬁltﬁﬁﬁétﬁ;'ﬂngsrﬁfe%‘fiiﬁs
conditionst (CMC) \____condiions* )

PCV20 *CHF, COPD, cirrhosis or chronic liver diseases, diabetes mellitus, alcoholism,

Cochlear implant, CSF leak Both PCV13* and PPSV23 OR e et te oo e o o eroanmal fid loale
PCV15 and PPSV23 ** USA- Optional PCV 20

Immunocompromising Both PCV13* and PPSV23, repeat
conditions PPSV23 after 5 years Or 1 dose PCV21 *For immunocompromised aged >65 years, cochlear implant, and
cerebrospinal fluid leak, PPSV23 is recommended and the

recommended interval between PCV13 and PPSV23 is at least 8 weeks

In 2021, PCV20 and PCV15 were licensed by the US-FDA for adults aged Ol8 years, based on studies that compared antibody
responses to either PCV20 or PCV15 with those to PCV13

CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; PCV13, 13-valent pneumococcal conjugate vaccine; PCV15, 15-valent pneumococcal conjugate vaccine; PCV20, 20-valent pneumococcal conjugate vaccine; PPSV23, 23-valent
pneumococcal polysaccharide vaccine.

1. Kobayashi, Miwako et al. (2022). Use of 15-Valent Pneumococcal Conjugate Vaccine and 20-Valent Pneumococcal Conjugate Vaccine Among U.S. Adults: Updated Recommendations of the Advisory Committee on Immunization Practices 8 United States,
2022. 71(4). 2. Infectious Disease Association of Thailand. Recommended Adult and Elderly Immunization Schedule 2023. Available at: https://www.pidst.or.th/A1333.html Accessed 22 Feb 2024..



£-h ACIP Recommendations for Adult pneumococcal
vaccination with PCV20 IR

According to the CDCG6s ACI P adult pneumocoé‘;cal Vs
one dose of PCV20 may help protect eligible adult patients who

V Adults 50 years old and above V Adults 19 through 49 years old with a risk condition
Prior Vaccinels PCV20 single dose Patients Prior Vaccinels PCV20 single dose
With specified . . .
None PCV20 mmurceompr | WILTER v conie
omising leak conditions
conditions
PPSV23 only Sy PCV20
at any age None PCV20
PCV13 only
>1 PCV2
at any age = CV20 PPSV23 only >1 year PCV20
PCV13 atany age & 25 years PCV20
PPSV23 at <65 years PCV13 only >1 year PCV20
Shared clinical decision-making
Complete series: Egg\]g;nf q >5 years PCV20
PCV13 at any age & >5 years PCV20 S
PPSV23 at >65 years PCV13 and 55 years PCV20
PPSV23 2 doses
1. Kobayashi M, Leidner AJ, Gierke R, et al. Expanded Recommendations for Use of Pneumococcal Conjugate Vaccines Among Adults Age d O50 Year s: Recommendations of the Advi
Immunization Practices 8 United States, 2024. MMWR Morb Mortal Wkly Rep 2025;74:1i 8. DOI: http://dx.dm.org/lo.15585/mmwr.mm7481a.



PCV20 Clinical Study Design in Pneumococcal Vaccinel Naive

Adults?t

Month 0 (Visit 1) Month 1 (Visit 2) Month 2 (Visit 3) Month 6 (Visit 4)

0"0 3
SR -~ ] VAR

®
Cohort 1 'E PCV20
060 years f

S &

age
(N=3009) PCV13 PCV13 ‘ ppsv2: DB o ..- // ‘\s
Randomize 1:1 .f‘
Cohort 2 E
501 59 years [ o’ "y % \
orage VIV Povo PCV20 ': \
(N=445) » " i
Cohort 3 \
: PCV13 PCV13 // \
18i 49 years of )
age ; .
(N=448) Randomize 3:1

‘ Blood Draw Phone Call

GMT=geometric mean titers; OPA=opsonophagocytic activity.
1. Essink B, et al. Clin Infect Dis. 2022;75(3):390-398



PCV 20 Noninferior Immunogenicity in Pneumococcal Vaccinel Naive Adults
O60 Years of Age

13 shared serotypes with PCV 13! 7 of the serotypes shared
with PPV23A 1
10 -
¢ 5
o )
o g £
S * s ¢ ® 5
=9 é =
=X 1
o G ¢ ; & & ¢ ¢ o o o
<2 é
a (0.5 [ e —— |
O S
Noninferiority for a particular serotype was declared if the lower bound of the 2
2-sided 95% CI for the GMT ratio (PCV 20/ PCV13; PCV 20/PPV23) for that HGE)
serotype was >0.5. -
0.1 v
1 3 4 5 6A 6B 7F 9V 14 18C 19A 19F 23F 8 10A 11A 12F 15B 22F 33F

Serotype

Immune responses elicited by PCV 20 (Pneumococcal polysaccharide conjugate vaccine [20-valent, adsorbed]) (n=1157-1430) met noninferiority criteria for all shared serotypes with
PCV 13 (n=1390-1419) and 6 of 7 shared serotypes with PPV23 (n=1201-1319). The response to serotype 8 missed the prespecified statistical noninferiority criterion by a small
margin (the lower bound of the 2-sided 95% CI for the GMT ratio being 0.49 versus >0.50). As agreed upon with regulators at the study design stage, in supportive analyses, 77.8% of
participants in the P@Mris2ihseptyme 8 PPAditcek from begork vaacindlidn to 1-month post-vaccination®

*OPA GMTs 1 month after vaccination with PCV 20 vs control vaccine.*

APPV23 and PCV 20 have 19 shared serotypes. The 7 shared serotypes evaluated are unique to PPV23 and PCV 20, and are not contained in PCV 13.12

Cl=confidence interval; GMR=geometric mean ratio; OPA=opsonophagocytic activity.

1. PVC20 (Pneumococcal polysaccharide conjugated vaccine, 20-valent,adsorbed) LPD Rev. no: 3.0, Jul 2025.; 3. Kobayashi M, Leidner AJ, Gierke R, et al. Expanded Recommendations for Use of Pneumococcal Conjugate Vaccines Among Adults
Aged O50 Years: Recommendati ons of t he AdvUnied $tates, QR4 MVMWR Mok Mortal WklyrRep 20257411 8. DOI: htBy/dx.ddi.drgél@. :5585/mmwr.mm7401a.
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In Pneumococcal Vaccinel Naive Adults 187 59 Years of Age PCV20
Demonstrated Noninferior Immunogenicity* Compared to Responses in Adults

601 64 Years of Age

OPA GMT ratio
(95% CI)

10 -

0.5 1

13 shared serotypes with PCV 13!

Noninferiority was declared if the lower bound of the 2-sided 95% CI for the
GMT ratio PCV 20 in participants age 18-49/60-64, and in participants age
50-59/60-64) for the 20 serotypes was >0.5

7 of the serotypes shared
with PPV23A 1

@® Age 18-49 Age 50-59

— ——@
|_ _._|
— ——@
— @
Noninferior

Inferior

\ 4

0.1

1 3 4 5 6A 6B 7F 9V 14 18C 19A 19F 23F
Serotype

8

10A 11A

12F 15B 22F 33F

The immune responses in adults aged 18-49 and in adults aged 50-59 were compared to the immune response to the corresponding serotype-specific immune responses in adults
aged 60-64 following [PCV 20] (Pneumococcal polysaccharide conjugate vaccine [20-valent, adsorbed])!

*OPA GMTs 1 month after vaccination with PCV 20.1
APPV23 and PCV 20 have 19 shared serotypes. The 7 shared serotypes evaluated are unique to PPV23 and PCV 20, and are not contained in PCV 13.12

Cl=confidence interval; GMR=geometric mean ratio; OPA=opsonophagocytic activity.
1. PVC20 (Pneumococcal polysaccharide conjugated vaccine, 20-valent,adsorbed) LPD Rev. no: 3.0, Jul 2025.; 3. Kobayashi M, Leidner AJ, Gierke R, et al. Expanded Recommendations for Use of Pneumococcal Conjugate Vaccines

Among

Adul t s

Aged O50 Year s: Recommendati ons of 0 tUhted Stateésy 2024 oMMYVR ®lorbmviortal W kdy Rep@025; 748 UDO: ht@/fdX.doiorg/P0r1 B585fmmerremen7401a. 22
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PCV20 Open-Label Clinical Study Design in Adults with Previous

Pneumococcal Vaccination?

Safety and immunogenicity of PCV20 was evaluated in a randomized, open-l a b e | clinical study
of age with prior pneumococcal vaccination history

L PCV20
Cohort A = > Group @ PCV20 @ /F
PPSV23 (n=253) Q%
Previously vaccinatfe '1C01ntooIOe 7\ /,
before enrollment e Group PEvis ki/ v
Cohort B W PCV20 4 /,
PCV13 (n=246) %‘ > Group @ PCV20 J/ 7/
Previously vacci nat ea
before enrollment 2 C /i\ 7/
:: \J
Cohort C
PCV13 + PPSV23 (n=125)
Previously vaccinated with PCV13 PCV20 @ PCV20 fi\ /,
followed by PPSV23 O1 \(Geoag b e N U4 i
enrollment Month O Month 1 Month 6
(Visit 1) (Visit 2) (Visit 3)

‘ Blood Draw Phone Call ’

PPSV23=23-valent polysaccharide vaccine. PCV13= Pneumococcal 13-valent Conjugate Vaccine [Diphtheria CRM197 Protein]; PCV20= 20-valent pneumococcal conjugate vaccine

1. Cannon K, et al. Vaccine. 2021;39(51):7494-7502. S



PCV20 is Immunogenic Regardless of Pneumococcal Vaccination History in Adults

65 Years and Older?

Pneumococcal OPA GMTs were evaluated before and 1-month after administration of PCV20 in adults

65 years of age and older with prior pneumococcal vaccination

13 matched serotypes

7 additional serotypes

-
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1 3 4 5 6A 6B  T7F 9V 14 18C  19A  19F  23F 8
== Prior PPSV23 only: Before PCV20 == Prior PCV13 only: Before PCV20
== Prior PPSV23 only: 1 month after PCV20 === Prior PCV13 only: 1 month after PCV20
Cohort A Cohort B
Prior PPSV23 (n=253) Prior PCV13 (n=246)
Previously vaccinated O1 tlo 5 Freavtisowsefyov@acehnat ethe@h mrnthf

= Prior PCV13 and PPSV23: Before PCV20
=== Prior PCV13 a%ﬁgﬁvg& 1 month after PCV20
Prior PCV13 + PPSV23 (n=125)

Previousl vaccinafe with PCYlS followed by
before PTd,men
P 1 vyear before e

It

PPSV23=23-valent polysaccharide vaccine. PCV13= Pneumococcal 13-valent Conjugate Vaccine [Diphtheria CRM197 Protein]; PCV20= 20-valent pneumococcal conjugate vaccine

rol I



ARealworld effectiveness of PCV20 amomagults xc p & S| N&
United States

PCV20 RWE in US
ears

Met inclusion criteria (N = 23,208,908) Res U ItS Attrltl on d | ag Fam

\ge O 65 years 58888386 28 Jan 22
1 claim durb0,67@452he study
Resides in the United States 49,968,396
wContinuously enroll ed i n Me

Individuals excluded (N = 6,705,356)

SRENE
o>

year prior to index 23,208,908 w Previous record of death or missing sexA 543
w Medicare Part C between 28 Jan 22 and index 46,482
| w PCV20 prior to 1 Jul 22 230,767
» w PCV15priorto 1 Jul 22 3,126
¢ w PPSV23 <2 years prior to index 2,236,862
w PCV13 <5 years prior to index 4,156,311
Study population (N = 16,503,552) w Outcome <30 days after PCV20 vaccination 31,265
PCV20 vaccinated time PCV20 unvaccinated time
segments segments
(N = 2,008,313)* (N = 16,043,844)*
*Represents sample size prior to IPTW weightli@gategories were combined to mask counts <1.
PCV13, 1®alent pneumococcal conjugate vaccine; PCV2§a26nt pneumococcal conjugate vaccine; PPSV28akt pneumococcagbolysaccharide vaccine.
1. Miles, AC. Realorld effectiveness of 2B £ Sy i Ll Sdzy2 02001t 0O2yadaAl (S @I OOA yaks [Dry Pr¢santatioR] dBfredetedrat BSCRIB GIdGEI 2025 ApkillAL S 205/ Vidnda SAustrigt A § SR { 2



Resul t s: PCV20 vaccine effectiven
against all IPD, ACP, and LRTI1'3

Endpoint Adjusted VE, % (95% CI)

All IPD 25.6 (17.4, 33.0) ' = . :
ACP (all cause pneumonia) 15.2 (145, 15.9) | e
LRTI 7.4 (6.9, 7.8) ' Ho

5 0 5 10 15 20 25 30 35

ACP, all-cause pneumonia; Cl, confidence interval; IPD, invasive pneumococcal disease; LRTI, lower respiratory tract infection; PCV20, 20-valent pneumococcal conjugate vaccine; VE, vaccine effectiveness.

1. Miles, AC. Real-world effectiveness of 20-v al ent pneumococcal conjugate vacci ne atatesfiCyal predentationy Préséned at:eESGCMID Giobal 2825;eAprill Til, 2025;eViervha, Austdad 2. Igiles, AC. Real-world Effectiveness of 20-
valent Pneumococcal Conjugate Vaccine Among Older Adults in the United States. Presented at: ERS congress 2025; September 27, 2025. Amsterdam, Netherlands.; 3. Miles, AC. Real-world effectiveness of 20-valent pneumococcal conjugate vaccine among adults 651
74,7518 4 , and 085 years of age i n t hOWbBek 2025 Actolet 18-P2 2025; AHamta, tUeited statese s ent ed at :



Vaccination as a new form of cardiovascular prevention:
a European Society of Cardiology clinical consensus statement

Vaccination as a new form of cardiovascular prevention Pneumococcal vaccines are 101 70%

effective in preventing invasive disease. A

developing long COVID. Vaccination

transplant

Pathogens Pneumococcal . 0 )
associated EEEE—— M)  MACE-free survival Vaccination meta- analysis showed a 10% reduction
with £ CV risk —— @ 0 - s in CV events, including myocardial
e v infarction, in individ
o T RSV can cause cardiac events in up to
! 20% of individuals with pre-existing heart
L RSV conditions during acute infection. In
fibensa ey Older Time Vaccination adults over 10, the RSV vaccine is 89%
e B [raires effective in preventing lung infections
S c and may reduce CV complications
ongenital n
e ', MACE
Parainfluenza heart disease
Adenovirus . D , o, vace Patients with cardiovascular disease
eal
RSV i : (CVD) face a more severe course of
= ) oo .
@ Heart f?;‘i';i;‘iiﬁ-, - ‘ MACE COVID-19 COVID-19 and a ~30% higher risk of

_. ' MACE vaccination reduces the risk of long COVID by 43%
Y and significantly lowers hospitalization

artery disease ”
and mortality




Pneumococcal Vaccination assoclated with decreased risk
of CV outcomes

A systematic review and meta-analysis of cohort studies
11 studies | 332,217 participants | mean follow-up 20.1 months

Relative Risk 95% CI RR (95% CI)
Total CV events (random effects) 0.81 (0.71- -
0.97)
CV mortality (fixed effects) 0.92 (0.81- ——
0.98)
Myocardial infarction (eliderly- 0.90 (0.82- .
fixed) 0.999)
Cerebrovascular events (elderly- 0.81 (0.75-0.99) e
random) : :
0.5 1 2

Favors Favors control

pneumococcal
vaccine



Cost-effectiveness of use of 20-valent pneumococcal conjugate

vaccine among adults in Germany

Objective: To evaluate the economic viability and health impact of introducing the 20-valent pneumococcal
conjugate vaccine (PCV20) for adults in Germany by comparing with using PCV15 followed by PPSV23

PCV20 compared to PSV15+PPSV23
Clinical outcomes \ économic outcomes\ PCV20

Lower IPD case 928 demonstrates

ower case - Medical care .

Lower CAP inpatient case -12,485 ' cost-9 7. 02 MI( SUperI.OI’ Cost
effectiveness

Lower CAP outpatient case - 5,978 Vaccination cost compared to current

L No. of deaths -2 776 -357. 03 Mu vaccination strategies by
owerTio. of deaths == reduction in pneumococcal

Increase total LY +20,277 ‘ Total cost disease incidence and

454 04 MU improved health outcomes.
Increase total QALY +13,398 / Also, reduced healthcare costs
PD: invasive pneumococcal disease; CAP: community-acquired pneumonia; LY: life-year; QALY: quality adjusted life year

(99 aaa@

/ and a positive cost-benefit ratio.

Kihne F, Achtert K, Puschner F, Urbanski-Rini D, Schiller J, Mahar E, Friedrich J, Atwood M, Sprenger R, Vietri J, von Eiff C, Theilacker C. Cost-effectiveness of use of 20-
valent pneumococcal conjugate vaccine among adults in Germany. Expert Rev Vaccines. 2023 Jan-Dec;22(1):921-932.



Summary PCV20 Clinical Study Design in Pneumococcal Vaccinel
Naive Adults

A Noninferiority criteria were met for all 13 matched serotypes between PCV13 and PCV20

A OPA GMTs for 6 of 7 additional serotypes shared with PPSV23 were higher in the PCV20 group
1-month after vaccination, with robust increases in OPA GMTs for all 7 additional serotypes
observed from baseline to 1-month after PCV20

ASi mil ar percentages of

partici pant goldirigesihA ORAZ 0 .
titers from before to 1-mo after vaccinatona nd OP A

|
t i t BmosafteOviadcitatpn

Summary PCV20 Clinical Study Design in Adults with Previous
Pneumococcal Vaccination

A PCV20 is immunogenic regardless of Pneumococcal Vaccination History in Adults 65 Years
and Older?

Essink B, et al. Clin Infect Dis. 2022;75(3):390-398.



Use of PCV15 and PCV20 Among US Adults: Pneumococcal Vaccine Recommendation for Elderly

Updated Recommendations of the Advisory and Adult with Medical Conditions in Thailand? O
Committee on Immunization Practices 1
United States, 20221 -
, . . 4
Current and Proposed Options for a Risk-Based Recommendation 9
Adul t agle |l P
l p Policy Opti years
Current policy roposed Policy Option X y Consider®
None of the conditions No recommendation No recommendation r ~
listed below Adult aged
181 64 years
Chronic medical PPSV23 or underlying medical
conditionst (CMC) \____condiions* )

PCV20 *CHF, COPD, cirrhosis or chronic liver diseases, diabetes mellitus, alcoholism,

Cochlear implant, CSF leak Both PCV13* and PPSV23 OR e et te oo e o o eroanmal fid loale
PCV15 and PPSV23 ** USA- Optional PCV 20

Immunocompromising Both PCV13* and PPSV23, repeat
conditions PPSV23 after 5 years Or 1 dose PCV21 *For immunocompromised aged >65 years, cochlear implant, and

cerebrospinal fluid leak, PPSV23 is recommended and the

recommended interval between PCV13 and PPSV23 is at least 8 weeks

CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; PCV13, 13-valent pneumococcal conjugate vaccine; PCV15, 15-valent pneumococcal conjugate vaccine; PCV20, 20-valent pneumococcal conjugate vaccine; PPSV23, 23-valent
pneumococcal polysaccharide vaccine.

1. Kobayashi, Miwako et al. (2022). Use of 15-Valent Pneumococcal Conjugate Vaccine and 20-Valent Pneumococcal Conjugate Vaccine Among U.S. Adults: Updated Recommendations of the Advisory Committee on Immunization Practices 8 United States,
2022. 71(4). 2. Infectious Disease Association of Thailand. Recommended Adult and Elderly Immunization Schedule 2023. Available at: https://www.pidst.or.th/A1333.html Accessed 22 Feb 2024..



Update on Pneumaococcal and RSV Prevention

Overview:

RSV Vaccines:
- Burden of RSV Infections in Adult and Elderly
- BivalentPreFRSV vaccine:
Recommendation and RealVorld Effectiveness



. Reis J, ShamanRLoSComputBiol2016;12:€1005133; 2. Reis J, Shamamfdct DisModel 2018;3:2834; 3.

: : : ~ 21
Respiratory Syncytial Virus  /Verage Rp =3
(RSV) Older adults are at high risk
of severe RSV infection

' 28l ABronchiolitis? .
F: surface fusion protein APneumonia? rF:nchmsl
A Esse_ntlal for _vwal entry?3 | ACroup? acerbation
A Mediates fusion between the viral envelope AApnea! thmat, COPD,
and airway epithelial cells* AURI HF?
A Highly conserved between RSV-A and Batilais
RSV-B> I
Insidious respiratory iliness
A RSV is categorized into two co- Clinical
circulating subgroups , dictated by
a2 . .
sequence of the G glycoprotein<: Childreninfected by age 2 years. 1 centers for bisease Control and Prevention (CoC), 2 EXPERT REVEW OF CLINCAL INMUNOLOGY
i RSV A * _An exceptional mucosal pathogen of the respiratory epithelium /o LBV HEGHLAL LG
I RSV B | v |nfects virtually all children before 3 years of age |

_ » |nfection confers partial immunity = reinfection throughout life
G: attachment glycoprotein —T , -
A Targets ciliated cells of the airways? » Underrecognized in older adults, particularly frail, older adults

A Variable between RSV-A and RSV-B56 and immunocompromised persons

COPD, chronic obstructive pulmonary disease
1. Jain H et al. Respiratory syncytial virus infection. In: StatPearls. NCBI Openshaw PJ, et al. Annu Rev Immunol. 2017;35:501-532,
Bookshelf version. StatPearls Publishing; 2022.
https://www.ncbi.nlm.nih.gov/books/NBK459215/ . Accessed August 2024;1 Centers for Disease Control and Prevention (CDC), 2023. Symptoms and Care. https://www.cdc.gov/rsv/symptoms/?CDG-hitpsefvivialy.cdc.gov/rsv/about/symptoms. htmi(accessed June 2024)
2. Bergeron HC, Tripp RA. Viruses 2021;13:24783. Jung HE et al. Viruses 2 openshaw PJM et al. Annu Rev Immunol 2017;3§%2t 3. Walsh E et al. Clin Chest Med 2017;38(d3&8t. Branche AR et 4llin Infect Dis 2022;74(6):10¢¥D11; 5. Centers for Disease Control and
2020;12:102;4. Nuttens C et al. Infect Dis Ther 2024; 13:1725-1742 Prevention (CDC), 2023. RSV in Older Adults and Adults with Chronic Medical Conditions. https://www.cdc.goweskulitd@ERT_AAref Val=https:/www.cdc.gov/rsv/higisk/older-adults.html(accesse
June 2024)
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RSV Acute Respiratory Infection

FUA 4 SosavapsdEndelada RSV Suunmuamewud A uaz B Wisuiiiou ¥ 2560-2565

Hospitalization in Thailand, 2008-2011 _mwmme wmumwmeswes o nes o wean
R Active population-based surveillance in 2 rural Thailand provinces 2008 1: coce - —
R 13,982 enrolled patients hospitalized with ALRI, s0.00 ' '
8.1% were RSV RT-PCR positive w0 B s27
Incidence rates of RSVi associated ALRI hospitalizations, 2008-2011 20.00 a5t 39.13 40.00
3500 000 i 2560 2561 0 2562 1 2563 i 2564 1 2565
| m2008 w2009 w2010 - 2011 RSVA - RsvEB
E 3000
£ 2500 Data from Ontario show that older adults make up a
im disproportionate number of RSV -attributed deaths
§ Share of RSV- attributed Share of RSV deaths
§ e hospitalizations (30-day all-cause mortality)
E- 1000 265 years
g 9 265 years
ﬁ 22% a50;
m E
5-64 years
a s 8%
0-5 Mo B6-11 Mo 12-23 Mo 24-59 mo
<ly 1-4y 519y 20-49 y 265y
ﬁm {months and years) ﬁ

The highest rates occurred among children aged 61 11

months, at 1,903 cases per 100,000 persons/year

But in 2009, 2010 and 2011 the highest rate occurred among
thos aged 0-5 month

<5 years

3%

Naorat et al, The Journal of Infectious Diseases, https://doi.org/10.1093/infdis/jit456  (ntarig population-based laboratory and health administrative data, 2010/2011-2018/2019 respiratory virus seasons. From: Hamilton MA, et al. Influenza Other Respir Viruses. 2022:16(6):1072- 1081,


https://doi.org/10.1093/infdis/jit456

Burden of
Disease

RSVassociatedsequelae occur frequently in adult patients

Estimated proportion of RS¥ssociated sequelae among adults in the general population*
100 -

90 -
80 A N

<
70 - o ]

—ﬁ. ﬁ Remm
o 33.5 @ W 38.3

(95% Cl 27.6, 39.9) 18 O (95% CI 34.6, 42.1)

Percentage of general
population (95% CI)

40 1 206 (95% CI 8.9, 32.7)
30 | 13.1 (95% C1 14.8, 27.9)
(95% Cl 8.4, 19.7)
20 ~
O .
Sustained Hospitalized patients Cardiovascular Decline in Hospital readmission o ‘
function loss discharged to events lung function Xc Y2YyuKa | FUSNJIF

skilled nursing facility

Estimatedrelative risk of cardiovascular eventis RSV vs influenzavas1.4 (95% CI 1.0, 2.0)

*Systematic review with random -effects meta -analyses using restricted maximum likelihood to calculate proportions and relative r isks of sequelae in adult patients with RSV within 1 year of hospitalization or
resolution of acute infection. The review included 21 studies, of which function loss (n=1); discharged to skilled nursing fa cility (n=2); cardiovascular events (n=2); decline in lung function (n=1); readmission (n=5)
are presented in this graph.
Cl, confidence interval; RSV, respiratory syncytial virus.

35 Ubamadu E, et al.Infect Dis Ther.2024;13:1399-1417.



Complication of RSV in adults in Thailand

ARetrospective and prospective cohort studies were c
between May 2014 and December 2015, N = 69

Respiratory Failure [N 36.2%
Hypoxemia SpoO2 I 92 % HEGEIENNNENNENNCN R 5s.0%

15.9 %

In-hospital mortality rate

Hypoxemia SpoO2 [HOZNNNNNNEID—— c7.7%
Acute bronchitis  [[INEGTNNEGEGEGEEEE 17.4%
Pneumonia | 79.7% Cause of Hospitalization Death

Supraventricular tachycardia [l 4.3%
18.20%

New atrial fibrillation (AF) [ 5.8%

Acute myocardial infraction [N 10.1%

81.80%

Congettive heart failure [N 13.0%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% ®* Pneumonia = Acute MI

Chuaychoo B, et al. J Clin Virol [Internet]. 2019 [cited 2023 Dec 2];117:103i 8. Available from: https://pubmed.ncbi.nlm.nih.gov/31280089/
PM-TH-RSA-PPT-240005 P16



Benefits of RSV vaccines for Older Adult and High -Risk Adult

=

Prevent Reduce
Lower Respiratory Tract RS\hospitalization?
Infectont RSV vaccines

Prevent Acute RTI
included Pneumeorig

s,

IQIO'
Reduce Emergency Prevent Reduce Invasive
Department visit Cardiovascular Events ? mechanical ventilatios

1. Papi A, Ison MG, Langley JM, et al; AReSVi-006 Study Group. Respiratory syncytial virus prefusion F protein vaccine in older adults. N Engl J Med. 2023 Feb 16;388(7):595-608, 2. CDC 2024, Effectiveness of adult
respiratory syncytial virus (RSV) vaccines, 20237 2024. https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2024-06-26-28/07-RSV-Adult-Surie-508.pdf (access 15 August 2024)., 3. Surie, Diya, et al. JAMA, 30 Aug. 2025,
DOI:10.1001/jama.2025.15896.



https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2024-06-26-28/07-RSV-Adult-Surie-508.pdf

RSV Vaccine Recommendations for Adults 50 Years of Aae and Over

/ Recommendation \

-Routine RSV
immunisation for all
adults aged > 75 years
' -RSV immunisation for
adults aged 50-74
years who are at
increased risk for

\ severe RSV disease

As of mid-April 2025 , about14.65 million RSV vaccine doseshave been administered to adults aged 60 rs
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W RSV 6 BBWS

A> 18 oﬁ;‘/ Rﬁ@RusUimmunocompromised conditions

TUF G8O: Ds(iNGYOZS t OB Mo

V6 (S BB BB Ut JuNaWE LS 6

O w6loe [ (660

i Chronic i . . i )
Chronic Kidnely disL(;\r/g(rars Neurologic or Hematologic Diabetes mellitus Moderate or severe
Cardiovascular disorders (eg cirrhosis) neg(r)?gitjizﬁtsjlar disorders (organ damage) immune compromise

Risk factors for severe RSV disease Wg/}

sssssssssssssss
OQ oooooooooooooooooooo

disease (Stage 4,5) ﬂ m @ —

. Reside in nursing Severe Obesity
. Frail Advanced age h BM I> 40
Chronic omes (BM I> 40)
Pul monary Weekly RSV Vaccination Dashboard RSVVaxView| CDC access on 5th September 2025
d | sease *Shared clinical decision-making (SCDM) - health care providers and their patients should have a conversation to determine if RSV vaccination will be beneficial.
Centers for Disease Control and Prevention. Healthcare Providers: RSV Vaccination for Adults 60 Years of Age and Over.

https://www.cdc.gov/vaccines/vpd/rsv/hcp/older-adults.html



https://www.cdc.gov/vaccines/vpd/rsv/hcp/older-adults.html
https://www.cdc.gov/rsvvaxview/dashboard/index.html

Last updated
March 2025

National RSV vaccination recommendations for older adults anc
adults at risk for severe disease vary by type and country

Age-based recommendations
O65 years

Ireland®

Austriat UK” Canada?®3

Poland? Sweden8 () France4

Chile® USA? ‘ Greece?®
Campania (Italy)* Australial® Switzerland*®
Saudi Arabia® Germany!! Sicily (Italy)t”

Dubai (UAE)?* Cyprus®

Risk-based recommendations
year s O60 years

Sweden?d

01 8

Austrial

Belgium?° Switzerland'®

0

Switzerland? 6 A Norway?? ) Australial® Dubai (UAE)?2*
USA® Canada’® Cyprus?8s
Germany!! Sicily (Italy)”
Greece!® France!#

*Recommended vaccination based on reputable sources, such as the CDC.1Off-label. NAged 60 years and over with chronic respiratory pathologies (particularly COPD) or cardiac pathologies (particularly heart failure). SRisk factors for developing RSV defined as individuals with chronic
cardiovascular, respiratory, ESRD/dialysis dependence, liver, or neurological/neuromuscular conditions; moderate/severe immunee f gj dj f odj ft <! di spoj d! cmppe! dpoejujpot<!ejbcfuft!nfmmjuvt!dpngmjdbufel!lcz!TC
BMI=body mass index; CDC=Centers for Disease Control and Prevention; CKD=chronic kidney disease; ESRD=esthge renal disease; NTAG=National Inmunisation Technical Advisory Group; RSV=respiratory syncytial virus

1. Austria: Impfplan Osterreich; 2. Poland: Vaccination schedule for the elderly - Szczepienia.Info (pzh.gov.pl); 3. Chile: Recomendacion del CAVEI sobre incorporacién de vacunacién contra virus respiratorio sincicial en adultos mayores y embarazadas.docx (minsal.cl);

4. ltaly (Campania): ltalian Drug Agency Resolution; 5. Saudi Arabia: Ministry of Health | Respiratory Syncytial Virus; 6. Ireland: Recommendations for passive immunisation and vaccination against respiratory syncytial in infants. children and older adults; 7. United Kingdom: Guidance:

RSV vaccination of older adults: information for healthcare practitioners; 8. Sweden: Vaccination mot RS-virus; 9. United States: CDC. CDC updates RSV vaccination recommendation for adults. June 26, 2024. https://www.cdc.gov/media/releases/2024/s-0626-vaccination-adults.html;

10. Australia: Australian Immunisation Handbook Respiratory syncytial virus (RSV) | The Australian Immunisation Handbook (health.gov.au); 11. Germany: STIKO RSV Vaccination Recommendation (https://www.rki.de/DE/Home/homepage_node.html); 12. Dubai, UAE: Immunization
Guidelines; 13. Canada: Respiratory syncytial virus (RSV): Canadian Immunization Guide - Canada.ca; 14. France: Haute Autorité de Santé - Vaccine strategy for the prevention of RSV infections in adults aged 60 years and over (has-sante.fr); 15. Greece: Ministry of Health RSV;

16. Switzerland: INFOVAC Respiratory Syncytial Virus; 17. Italy (Sicily): Raccomandazioni del Board del Calendario per la Vita sulla vaccinazione contro Virus Respiratorio Sinciziale (VRS o RSV) nella popolazione anziana e negli adulti a rischio; 18. Cyprus:3A3 aj M! 6 gMlglue € !
e 0Aauéepsr! I3y Apj Cr!-XKnDIEYA Y »OE6YIO. INaId®a:| RSV-vaksine - veileder for helsepersonell; 20. Belgium: Vaccination against RSV (adults). All URLs accessed February 2025. 21. Pfizer. RSVpreF vaccine Fachinformation. Accessed April 2025.
https://labeling.pfizer.com/ShowLabeling.aspx?id=197656
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https://www.sozialministerium.at/Themen/Gesundheit/Impfen/Impfplan-%C3%96sterreich.html
https://szczepienia.pzh.gov.pl/kalendarz-szczepien-osob-starszych/
https://vacunas.minsal.cl/wp-content/uploads/2023/11/Recomendacion-del-CAVEI-sobre-incorporacion-de-vacunacion-contra-virus-respiratorio-sincicial-en-adultos-mayores-y-embarazadas-1.pdf
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2023-11-22&atto.codiceRedazionale=23A06386&elenco30giorni=false
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/vaccination/Pages/Respiratory-Syncytial-Virus-RSV-Vaccine.aspx
https://rcpi.access.preservica.com/uncategorized/IO_8a6d46a9-6c2a-4535-8f45-603790cdb994/
https://www.gov.uk/government/publications/respiratory-syncytial-virus-rsv-programme-information-for-healthcare-professionals/rsv-vaccination-of-older-adults-information-for-healthcare-practioners
https://www.folkhalsomyndigheten.se/smittskydd-beredskap/vaccinationer/vacciner-som-anvands-i-sverige/vaccin-mot-rs-virus/
https://www.cdc.gov/media/releases/2024/s-0626-vaccination-adults.html
https://immunisationhandbook.health.gov.au/contents/vaccine-preventable-diseases/respiratory-syncytial-virus-rsv
https://www.rki.de/DE/Home/homepage_node.html
https://www.dha.gov.ae/uploads/102024/Clinical%20Guideline%20for%20Best%20Practice%20in%20Immunization20241028945.pdf
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-4-active-vaccines/respiratory-syncytial-virus.html
https://www.has-sante.fr/jcms/p_3460918/en/strategie-vaccinale-de-prevention-des-infections-par-le-vrs-chez-l-adulte-age-de-60-ans-et-plus
https://www.moh.gov.gr/articles/health/dieythynsh-dhmosias-ygieinhs/emboliasmoi/ethniko-programma-emboliasmwn-epe-enhlikwn/12678-tropopoihsh-ethniko-programma-emboliasmwn-enhlikwn-2024?dl=1
https://www.infovac.ch/fr/les-vaccins/par-maladie/virus-respiratoire-syncytial-vrs
https://www.sanita24.ilsole24ore.com/pdf2010/Editrice/ILSOLE24ORE/QUOTIDIANO_SANITA/Online/_Oggetti_Correlati/Documenti/2024/01/16/Board_vaccini_PosizioneCalVitaVaccRSVAdulto.pdf?uuid=AFIj9qLC
https://www.fhi.no/va/vaksinasjonsveilederen-for-helsepersonell/vaksiner-mot-de-enkelte-sykdommene/rs-virusvaksine/?term=
https://www.health.belgium.be/sites/default/files/uploads/fields/fpshealth_theme_file/20230918_shc-9725_rsv_vaccination_adults_vweb_1.pdf

Table 5. Dosing and Administration Parameters for RSVpreF3-ASO | E and RSVpreF.”8

Vaccine

RSVpreF3-
ASOIE

RSVpreF

Indication Effectiveness-of-approved tespiratory syncytial virus:(RSV)vaceines.

M veesa by RSV i | Ve e e o35
adults 60 years of |
age or older StUdy AReSVI06 RENOR ConquerRSV

Populaton Aduls 2601ears ol Aduls 260yearsold —~ Aduls 260 years ld
Study ams, N
Vaccine group 1467 470 1467 75 lotes 17793
Placedo group 1490 12503 12499 17069 o059 17748

""j:jsf‘;fgy";\;j;f’ Foloweun, months, median 67 (Tseason] 178 Qseason) 3060 season) ~ GlTseasonl 1760 sexsonl 37

adults 60 years of \ Va([me Efﬁ(a(y,%
%

Prevention of LRTD AT+l il 1. b9 doymptoms 2 symptoms | 22 symptoms
ntares from birgh | 7 W |
through 6 months
e teven during >3symatoms 23 symptoms |23 symptoms
P;egnagcgéat 32k 0 118 84
ssmtonal age) | LNHerre 1] T il : :

Al ] 2] 3] 02 369 B 4

Wroblewski et al; Annals of Pharmacotherapy 202411



Bivalent RSVPreF Vaccine S s prer

Bivalent RSV Vaccine Vaccinate Generates diverse antibody Produces RSV Helps prevent RSV lower
stabilized preF?! eligible repertoire against RSV preF? neutralizing activity 2 respiratory tract disease?!
adults?®

AQgij {f s! tRS\pjeMvacuihecan Induce neutralizing activity to block fusion of viral and host cellular membranes
and help prevent lower respiratory tract disease?l-3

Contains equal proportions of RSV preF A(60ug) and RSV preF B 60 ug) and no adjuvant

INDICATION
DESCRIPTION A Bivalent RSVPreFVaccine is indicated for active immunization

_ _ _ _ _ A for the prevention of lower respiratory tract disease (LRTD) caused by
A B|Valent RSVPreFVaCCIne IS a Ster”e SOIUUOn RSV in individuals 18 years of age and older

for intramuscular injection A single dose after A of pregnant individuals at 32 through 36 weeks gestational age for the
reconstitution is approximately 0.5 mL. prevention of LRTD and severe LRTD caused by RSV in infants from
birth through 6 months of age.

preF, prefusion F; RSV, respiratory syncytial virus
1. Bivalent RSVpreFThailand LPD Version Rev 4.0. March 20252. Mukhamedova M. Immunity 2021;54:769-780.e6; 3. McLellan JS. Curr Opin Virol 2015;11:7075

.
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RSV-A/B neutralizing GMTs remained elevated 12 months after

vaccination with RSVpreF* in the primary cohort regardless of inclusion
of adjuvant (Al or Al+CPG)

RSV-A RSV-B
100000 A 1000000 -
— ~ 100000 1
@) @)
S \% S
3 g 3 i
o b
= = —é
O O
100 T T T T T T T T T T T | 100 T T T T T T T T T T T T
< N 20} © 9 ] N Y © 4V
P > > N NS > > N
e,'bo o& o& o& 5& e,'bo o& o& o& é’o
PR R X & R R X &
—5- RSVpreF (60e 9 —@- RSVpreF (60¢ g RSVpreF (120 ¢ ¢ RSVpreF (120 ¢ 9
+ Al(OH)3 + CpG/AI(OH)3 + Al(OH)3 + CpGIAI(OH)3 RSVfrAeITO(a‘)‘g e 9 Rf\é%rgz(éé%)ssg RSVpreF (240 ¢ § M- Placebo

No difference in immunogenicity between formulations with and without adjuvants

*Stabilized RSVpreF (dose level 120 £g).

Adjuvant 1, aluminum hydroxide; Adjuvant 2, CpG oligodeoxynucleotides and aluminum hydroxide; Cl, confidence interval; GMT, geometric mean titer; RSV, respiratory syncytial virus; RSVpreF,

respiratory syncytial virus prefusion F.
Baber J, et al. J Infect Dis. 2022;226:2054-2063.

Safety and Immunogenicity of
RSVpreF NAdjuvant (NSIIV) in
Older Adults (NCT03572062)



RENOIR studyrRSVpreFestablished efficacy

240study sites in7 countries Enrollment Key inclusion / exclusion criteria
PN : i : 38,863participants_ __/ Healthy or with stable
Argentina . Japan ’I South Africa % Adultskc n & S| N& \/ chronic conditions
PN Randomized 1:10 receive
‘*' Canada Netherlands % USA & RSVpreE20> Br placebo X Immunocompromised persons with serious
- e chronic disorders (e.g., ersage renal

i . - disease, metastatic cancer

i‘ Finfand onll =& 6069, 7&T hE YR xyn &Sk N& )
Basis for Subsequent analyses
Season 1 EMA licensure / SmPC reported in MMWR Season 2
v . 4
2021 2022 2023 2024

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

IStudy start

End of
Vaccine efficacy against
REVLRTD with at loast - =nd of Season Saiiffsri]sz
1 analysis

3 signs or symptoms 38 904 77.8%

(53.698.77 (51.491.1%

LRTD, lower respiratory tract disease; MMWR, Morbidity and Mortality Weekly Report; RSV, respiratory syncytial viru®SVpreF, respiratory syncytial virus prefusion F; SmPC, Summary of Product Characteristics.
1. Walsh EE et al.N Engl J Med 2023;388:1465-1477; 2. . Melgar M et al. Morb Mortal Wkly Rep2023;72;793-801; 4. Pfizer Inc. Pfizer Announces Positive Top-Line Data for Full
Season Two Efficacy of Bivalent RSVPreF vaccine® for RSV in Older Adults. Press release. February 29, 2024. https://www.pfizer.com/news/press -release/press -release-detail/pfizer -announces-positive -top-line-data-full-season-two

[All accessed August 13, 2024]



BivalentRSVpreaccine: Immunogenicity and Safety Data From

the Phase 3MONeTTrial MONeTSubstudyA&B)

Adults aged 1859 with chronic medical conditons L Y'Y dzy 2 O2 YLINP YA A SR | R«

Study Population
681 participants Hno LI NGAOALIYGaAa odpmx> | 3S
Study Design PIESE &, UIERTER, EmeampEEe], Clel ), [HEesa3 Phase 3, singlarm, openlabel, multicenter, descriptive
controlled
Vaccination Schedule Single dose oRSVpreF Two doses oRSVpreFL month apart
@[ 20F T NBFOUAZYA YR a€aUS ot NBFOGA2ZYA YR &840 ¢
vaccination

vaccination
. ' v o4 Ja i 4 I ~ 1 4 ~ .
Primary Safety Outcomes w! 9a UKNRdzZAK ™M YZ2ZY UK | yR { 'oo? qa 5 U fﬁ%iz%zr% K © MY %()é lsl/.l'ﬁék YR | C

whSgfte& RAIFIIYy2aASR OKNRYAO Y%)%fécgl-fté (E%){%Ay[‘é}é?é)ﬁé Ofkﬂﬂ‘%f%%f( v&

months

PITERS MNP Wi (M) eesllist) £5 Primary¢ Neutralizing titers (NTs) measured as:

wDS2YSUONRO Y-Estiyfated By Gh8 rdfio Nflthg A 2

I : »
GMT for RSV A and RSV B serum NWI©iNeTto that in wPE T wE N W B 4 DR s L
. baseline, 1 month after vaccination dose 1; 1 month after
Immunogenicity Outcomes RENOIR

vaccination dose 2
w5 A T TS seborgp@sa@infold rise from baseline*) rate
Measured by difference in rate of RSV A and RSV B serun
at 1 month after vaccination betweeMdONeTand RENOIR

Study Period Completed by March 2024 May 2023¢ March 2024

wDaCw 2F bc¢a F2N w{zx ! I YR W
after vaccination dose 1; 1 month after vaccination dose 2

1. Munjal I. Bivalent RSVpreF(Pfizer) safety and immunogenicity in non -pregnant adults aged 18-59 years. RSVpreFAdult Clinical Development Update. ACIP Meeting June 26 2024. 2.Munjal |, et al. RSVpreF
44 ; ) : A -
adult. Presentation at Advisory Committee of Immunization Practices. October 24, 2024



Efficacy

A RSVpreF remainegfficacious in preventing REYRTI through 2 RSV seasowerall and by
age and underlying comorbidities

i Efficacy similar foboth RSV subgroups A andadd against subgroups A and B
& i Average of 16.4 months of folleup since vaccinatior2(seasons)

i Average of 17.6 months of folleup since vaccination among participants who
contributed to the season 2 analysis

MONeT(Study C3671023valuated the safety, tolerability, and immunogenicityR&Vprekh adults at high risk of severe
RSV disease

A SubstudyA: Adults aged 1859 years with chronic comorbid conditions
A SubstudyB: Immunocompromised individuals ag€l8 years

MONeTsubstudyA achieved its eprimary immunogenicity endpoints and primary safety endp@obstudyB showed
positive topline safety and immunogenicity results

Safety
A Overall safety profile of RSVpreF remained consistent through end of season 2



RSV Vaccine Effectiveness Against Hospitalization or In-Hospital Outcomes

Among US Adults Aged 60 Years or Older During 2 Seasons

Test-negative, case-control study in adults with RSV at 26 hospitals in 20 US states.

During October 1, 2023, to March 31, 2024, or October 1, 2024, to April 30, 2025.

RSVWpositive
cases,
vaccinated/
total (%)

RSWnegative
controls,
vaccinated/
Group total (%)

Days since RSV
vaccination among
cases and controls,

median (IQR)

Vaccine

effectiveness?,

% (95% Cl)

xcn o! ff

GSK RSV Vaccine

Pfizer RSV Vaccine

Acute respiratory
failuree

Intensive care unit
admission

Invasive mechanical
ventilation or death

*Respiratory syncytial virus vaccine effectiveness (VE) was estimated by comparing the odds of RSV vaccination bepesé@neR&ge patients and R®¥gative control patients, using multivariable

logistic regression. The odds ratios were adjusted for a base set of a priori variables, including age, sex, race gndJSHdepartment of Health and Human Services region, and calendar month and year of
admission. The adjusted odds ratio of RSV vaccination was used to estimate RSVatiastdd odds ratiox 100%.

28-d in-hospital outcomesxc n €

RSVAssociated Hospitalization or-kho

spital Outcomeskc 1 & S| N&

| 821 (7.7) 966/6137 (15.7) 223 (95 to 421) 58 (45 to 68)
271785 (3.4) 502/5673 (8.8) 275 (97 to 426) 64 (47 to 76)
25/783 (3.2) 396/5567 (7.1) 208 (97 to 420) 61 (41 to 74)

2 SEASONS

w

SI N&

11/227 (4.8)

966/6137 (15.7)

208 (95 to 421)

73 (50 to 86)

10/162 (6.2)

966/6137 (15.7)

208 (95 to 421)

67 (37 to 83)

3/58 (5.2)

966/6137 (15.7)

204 (94 to 421)

72 (7 to 91)

Surie, Diya, et al. JAMA, 30 Aug. 2025, DOI:10.1001/jama.2025.15896. JAMA.

60 80 100

Vaccine Effectiveness, % (95% CI)



Kaiser Permanente Southern California

(K PSC)2,3 A real-world study using a large integrated healthcare database of
4.9 million members within 16 hospitals and 197 medical centers to evaluate

Study objectives and methods?-

Objective: To esti mate bivalent RSVpreF vaccin®e effectiveness i

the effectiveness of the RSVpreF vaccineinadul t s aged 060

A Retrospective case-control study with test-negative design
during first and second RSV season after vaccination

A 24 November 2023 -- 9 April 2024 season
A 5 November 2024 -- 21 April 2025 season

J

A Primary: VE against first RSV-related LRTD hospitalization/ED
visit

A Additional: VE against severe LRTD hospitalizations/ED visits;
subgroup analyses by age, RSV serotype, high-risk chronic
medical conditions, and frailty

\

J

AVE calcul at ed als10q¥l with 95% €ld ssing at i
multivariable logistic regression including prespecified and model-
specified covariates*

A Sensitivity analyses with prespecified strict and broad control
definitions”

Analyses?

Adults aged O60 years hospi-t0alli zed
code consistent with LRTD and respiratory specimen

collectedY

Study events with test results?

ControlsA
RSVI1

Retrospective
grouping according to
test results

RSV vaccination
status™ retrieved

Cl, confidence interval; ED, emergency department; hMPV, human metapneumovirus; ICD-10, International Classification of Diseases 10th Revision; KPSC, Kaiser Permanente Southern California; LRTD, lower respiratory tract disease; PCR, polymerase chain reaction; RSV,
respiratory syncytial virus; RSVpreF, respiratory syncytial virus prefusion F; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; SOC, standard of care; VE, vaccine effectiveness; VPD, vaccine-preventable disease.*Including month of encounter, age, sex, self-
reported race and ethnicity, modified Charlson score, and healthcare utilization in the year before encounter; AStrict controls (primary analysis): LRTD events that were negative for RSV, hMPV, influenza, and SARS-CoV-2, and were positive for a non-VPD; adenovirus,
coronavirus (229E, HKU1, NL63, or OC43), human rhinovirus/enterovirus, parainfluenza 1-4, Chlamydia pneumoniae, Mycoplasma pneumoniae and broad controls (sensitivity analysis): RSV-negative LRTD events, regardless of other identified causes (and including those who
tested negative for all pathogens). YRespiratory 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); ARetrospective
**Vaccinated defined as receipt of
1. ClinicalTrials.gov. NCT06077968. https://clinicaltrials.gov/study/NCT06077968. Accessed 14 October 2025; 2. Tartof SY, et al. JAMA Netw Open 2024;7(12):e2450832; 3. Tartof SY. Vaccine Effectiveness of Abrysvo against Respiratory Syncytial Virus-related Lower
Respiratory Tract Disease Hospitalizations and Emergency Department Admissions over Two RSV Seasonsd Kaiser Permanente Southern California, October 20231 April 2025. Oral Presentation at IDWeek Atlanta GA, October 20, 2025.

database study using existing healthcare data; no patients were actively enrolled; "Cases were RSV-posi ti ve LRTD events.

a7

RSVpreF 021 days before LRTD



RSV vaccine effectiveness in the first and second season after vaccination

- Severe LRTD™ and RSV Subtypes

Vaccine Effectiveness

First season after vaccination? Population RSV-Associated Hospitalization/ED

(84 days since vaccination, median) size (95% CiI)

RSV-related LRTD hospitalization or ED

visits P 2235 —@— 81% (66, 88)

Severe LRTD 1538 . 85% (71, 92)

RSV A 1788 o— 78% (59, 88)

RSV B 1916 o— 78% (51, 90)

Second season after vaccinationY -20 0 20 40 60 80 100

(372 days since vaccination, median)

RSV-related LRTD hospitalization or ED

visits P 1089 @ 75% (47, 89)

Severe LRTD 732 ® 75% (39, 90)

RSV A 998 @ 75% (39, 89)

RSV B 857 o 77% (-1, 95)
-20 0 20 40 60 80 100

Vaccine effectiveness for severe LRTD decreased in the second season after vaccination and VE against RSV A and B
showed no difference in the first and second season after vaccination

Cl, confidence interval; ED, emergency department; LRTD, lower respiratory tract disease; RSV, respiratory syncytial virus.

*Supplemental use of oxygen; AFirst 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; YIncludes 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.

Tartof SY. Vaccine Effectiveness of Abrysvo against Respiratory Syncytial Virus-related Lower Respiratory Tract Disease Hospitalizations and Emergency Department Admissions over Two RSV Seasonsd Kaiser Permanente

Southern California, October 2023 April 2025. Oral Presentation at IDWeek Atlanta GA, October 20, 2025.
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PN A

1= Real World Evidence | HARISS Network Study
i

RSV vaccination in the United Kingdom
achieved high coverage and impactinthepr ogr amos f 1 r

w UK National Recommendations for RSV vaccine use in adults in 2024-2025 season:
w Adults turning 75 years old on, or after, September 1, 2024, are eligible for the routine program?

w One-off catch-up campaign for adults already aged 75-79 years old on September 1, 2024 was
also conducted

w RSVpreF launched in August 2024 in Scotland and September 2024 in England

w At 68.6%?2and 41.8% vaccine coverage respectively, Scotland and England observed a country-wide o
reduction in RSV-related hospitalization incidence in the target population of 62.1% (95% CI, 35- _ o
79.8) and 30% (95% ClI, 18-40), respectively23 United Kingdom

w Vaccine coverage has subsequently increased in Scotland to 70.6% (May 2025) and 58.9% in
England (May 2025)*

A multicenter, test-negative, case-control study was also conducted to estimate the individual-level
effectiveness of RSV vaccine in England®

Cl, confidence interval; RSV, respiratory syncytial virus; RSVpreF, respiratory syncytial virus prefusion F; UK, United Kingdom.

1. GOV UK. Accessed February 21, 2025. https://www.gov.uk/government/publications/respiratory-syncytial-virus-rsv-programme-information-for-healthcare-professionals/rsv-vaccination-of-older-adults-information-for-healthcare-

practioners. 2. Hameed SS, et al. Lancet Infect Dis. 2025;25(3):256-258. doi:10.1016/S14733099(25)00064-7. 3. Mensah A, et al. Lancet. 2025;405(10485):1139-1140. https://doi.org/10.1016/S0140-6736(25)00346-0 4. Gov.uk

[Internet]. Surveillance of respiratory syncytial virus: winter 2024 to 2025; 2025 Jul 31 [cited 2025 Sep 15]. Available from: https://www.gov.uk/government/publications/surveillance-of-respiratory-syncytial-virus-winter-2024-to- 49
2025/surveillance-of-respiratory-syncytial-virus-winter-2024-t0-2025. 5. Symes, R.et al. Lancet Infect Dis. 2025 https://doi.org/10.1016/S1473-3099(25)00546-8.



https://www.gov.uk/government/publications/respiratory-syncytial-virus-rsv-programme-information-for-healthcare-professionals/rsv-vaccination-of-older-adults-information-for-healthcare-practioners
https://doi.org/10.1016/S0140-6736(25)00346-0

% Real World Evidence | HARISS Network Study

K1

UKHSA: Hospital-based Acute Respiratory Infection Sentinel Surveillance (HARISS)

Estimated RSVpreF VE against RSV-related
ARI hospitalizations, 2024/20251 England, UK

Overall 82.3 (70.6, 90.0) : ®

Severe disease including oxygen use? 86.7 (75.4, 93.6) : ®
Reason for Admission

Admitted with LRTI 88.6 (75.6, 95.6) = ®

Lung disease exacerbation (no LRTI) 77.4 (42.4,92.8) : ®

Lung, heart disease, or frailty exacerbation (no LRTI) | 78.8 (47.8, 93.0) : ®
Comorbidity Group

Immunocompetent 86.2 (73.6, 93.6) : ®

Immunocompetent (no liver or renal disease) 87.6 (73.1, 95.3) : ®

Immunosuppressed 72.8 (39.5, 89.3) : ®

Chronic heart and vascular disease 77.0 (59.1, 88.0) : ®

Chronic respiratory disease 80.1 (62.4, 90.6) : ®

0 20 40 60 80 100

Results support real-world effectiveness of RSVpreF against RSV-associated hospitalizations in older adults, including adults admitted
for exacerbations of chronic illness and immunosuppressed individuals

*Vaccine effectiveness adjusted for days from the start of the surveillance period to hospital presentation using splines, and presence of at least one comorbidity and/or immunosuppression. ASevere disease includes adults indicated as

requiring during admission: oxygen supplementation, high-flow nasal oxygen, non-invasive ventilation or continuous positive airway pressure, invasive ventilation or mechanical ventilation, and intensive care unit admission, and adults that

died within 30 days of admission to hospital.

ARI, acute respiratory iliness; Cl, confidence interval; LRTI, lower respiratory tract infection; RSV, respiratory syncytial virus; RSVpreF, RSV Perfusion F; UK, United Kingdom; UKHSA, United Kingdom Health Security Agency; VE, vaccine effectiveness.
Vaccine effectiveness of a bivalent respiratory syncytial virus (RSV) pre-F vaccine against RSV-associated hospital admission among adults aged 75i 79 years in England: a multicentre, test-negative, casei control study

Symes R, et al. Lancet Infect Dis. Published online October 27, 2025. doi:10.1016/S1473-3099(25)00546-8 50



Early

Safety

ndi

ngs

Among Persons Age

Respiratory Syncyti_al Vir’us’\'/accine 0 United States, May 3, 20237 April 14, 2024

TABLE 3. Events reported to the Vaccine Adverse Event Reporting System for persons aged 260 years after receipt of a respiratory syncytial
virus vaccine — United States, May 3, 2023-April 14, 2024

At least 10.6 millionadul t s ag

Vaccine, no. reporting (%)

years received a recommended RSV

Event GSK Pfizer Do not know/Cannot recall Total

Total participants 2,193 919 88 3,200
Events among nonserious reports*"r 2,026 (92.5) 821 (89.1) 72(81.8) 2,919 (91.2)
Arthralgia 183 (9.0) 85(10.4) 7(9.7) 240 (8.2)
Erythema 186 (9.2) 57 (6.9) 4(5.6) 384(13.2)
Fatigue 235(11.6) 102 (12.4) 18(25.0) 355(12.2)
Fever 215(10.6) 83(10.1) 9(12.5) 247 (8.5)
Headache 261(12.9) 105 (12.8) 10(13.9) 376 (12.9)
Injection site erythema 261(12.9) 66 (8.0) 2(2.8) 275 (9.4)
Injection site pain 291 (14.4) 72(8.8) 7(9.7) 370(12.7)
Injection site swelling 187 (9.2) 51(6.2) 2(2.8) 376 (12.9)
Pain 276(13.6) 85(10.4) 12(16.7) 373(12.8)
Pain in extremity 282(13.9) 94 (11.4) 8(11.1) 384(13.2)
Events among serious reports§f1I 167 (7.6) 98(10.7) 16(18.2) 281 (8.8)
Allergic reaction** 3 4 0 7
Anaphylaxis 1 1 0 2
Arrhythmia, other 4 1 1 6
Atrial fibrillation™™ 8 3 3 14
Congestive heart failure 2 2 0 4
Dyspnea or cough 3 2 0 5
Encephalitis or aseptic meningitis 5 5 1 11
Guillain-Barré syndromeS$$ 18 19 0 37
Injection site pain or reaction! 4 0 0 4
Immune thrombocytopenia®** 5 6 0 11
Myocardial infarction 3 1 0 4
Pneumonia 5 3 1 9
Rash 1 2 1 4
RSV infection 3 2 0 5
Sepsis, bacteremia, or both 6 5 0 11
Shoulder pain 7 1 3 11
Stroke or transient ischemic attack 13 10 1 24
Syncope 6 1 0 7
Thromboembolic event, other Tt 7 4 2 13
Transverse myelitis 2 1 0 3
Unevaluable 2 2 0 4
Death%5% 22 1 2 35
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vaccine (GSK 7.2 million, Pfizer 3.4 million)

Injection site symptoms:

V-safe 16,220 participants

2,808 (43.9%) GSK and

787 (20.3%) Pfizer vaccine.
VAERS 3,300 reports

68.5% for GSK and 28.8% for Pfizer

VAERS Among the 28 reports of GBS
after vaccination

GSK =7 per 1 million doses
Pfizer =9 per 1 million doses

https://www.fda.gov/vaccines-blood-biologics/safety-availability-biologi¢s/fdasre quire s-guillain-
barre-syndrome-gbs-warning-prescribing-information-rsv-vaccines-abrysvo- &R
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Recommend

> 75 years old Bivalent RSVPreF or
RSVPreF3 Vaccine

Consider
60 (50)-74 years old
With certain risk factors or
underlying medical conditions?

Recommend Pregnant Women Bivalent RSVPreF vaccine
GA 24-36 weeks 1 doser

(Preferred GA 28-32 weeks)

aBi-a 0E aaAl 0eAEyaweCl 40E Yeddordauh dardaieia) & 6eilh & dDE )& A0 DA Az Az @G

~0E&d0CEHN DI OADECREOOSADBADABMADOADWANRY DEREDEE-eEYy Ol UAaADPOAA x+E yOgi UT
IDAT. Recommended Adult and Elderly Immunization Schedule 2025.
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