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#RSV infection in older adults:
gMitigation Strategies()
No approved guidelines, BUT goal is to:
= Improve symptoms
*s Resolve disease
K2 Transmission/viral load through infection control
strategies & vaccinations » . -
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,O#RSV #Vaccine pipeline
ﬁ Many vaccines » for older adults in development

o
Protein-based
Nucleic acid
Live attenuated/chimeric
Recombinant vectors

Diving into Protein-based [

RSV Vaccine Pipeline -~

Sanofi (nanoparticle)
Advaccine Biotechnology (RSV-G Protein Subunit) Coming
soon?
~— — 7 g—

|

GSK(RSV F Protein)
Plizer (RSV F Protein)
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¢ B : 1st attempt to develop #RSV #vaccine
L Yet, it's FA B3 v/ no approved vaccine

‘ Why aren’t there approved #RSV vaccines » for
older adults?

[ ] Few proteins to target @
[ ] Virus hide obscure resev.
[ ] X correlate of protection

[ ] Tech 2 develop is elusive
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2
#RSV #vaccine development hampered by: 18

S Lack of optimal animal models
’% No correlates of protection

® safety concerns

35 Lack of long-lasting immunity
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7/ @Vaccine Targets@) Ref #

Viral proteins ® G ¢ F ¢ SH on the surface of #RSV
use viral ».< glycoproteins as antigens to modify a host
response.
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RSV Vaccine Targets
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‘ Which RSV viral surface protein is the primary @
for #RSV protein-based #vaccine development?

D F protein
D L protein
[_]Matrix protein
[N protein

9/ _ #RSV fusion (F) protein= Ref #

g req'd for membrane fusion & infection of cells 8
has multiple binding sites

& prime RSV #vaccine target

v4 conformational forms:
) Prefusion (most antigenic; induces potent nAb; 1°
@)
In this shape virus can attach & infect cells
[JPostfusion

RSV F Protein

Antigenic Sites
"o ‘A/

Site @ o
Site II &  Postfusion

Prefusion
Form
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= What are protein-based #RSV vaccines » ?

* Use highly purified RSV protein fragments to create
Chosen for ability to elicit immune response

o Use limited components

o Poorly immunogenic

,f Req adjuvants to create neutralizing antibodies

Protein-Based RSV Vaccines

Highly Purified T
RSV Protein g APC == Immune

Fragments Response
11/ - £PRO’s of #RSV protein #vaccine candidates g Ref #
3
+"No live virus = considered safe 5

5 Generally stable @ a broad range of 2
_ Well-established tech; relatively inexpensive to
produce

= Platform history of success for other viral infections
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12/  ©CON’s of #RSV protein #vaccine candidates © Ref #

“ Req adjuvants for efficacy/creation of antibodies
EEAntigens may lack pathogen-assoc molecular
patterns common to RSV =weaker immune response
| Primarily triggers antibody-mediated immune
response
: Boosters req'd

#MedTwitter
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13/ Protein-based vaccines made from protein Ref #
subunits or sugars of disease-causing organisms 5
# Inactivated (eg, diphtheria, tetanus) 13

# Virus-like particles (eg, HBV, HPV)
o Polysaccharide molecules joined to proteins (eg,
HiB, meningococcal)
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How are prOtein'based 3 Protein vaccines are formulated.
vaccines made? Spike proteins

1 e\ oilole,

are purified Virus-like particles are purifie

| 4
v
,/ 1 Spike protein
& ‘ 2 geneticcode
~—. \ .8 ¢ removed&
inserted in cells

Immune-stimulating
adjuvants are also added.

"% -
A

in cells

2 Spike protein o ‘
produced / |
* )

14/ L4 How about protein-based strategies?

: , Ref #
@ Slow method for making »
& |Multi-steps to manufacture purified protein at 5
scale; requires optimization 10
& Uses genetically engineered cells 16
T Much time req'd to find effective immune response
& grow pathogens
#BonumCE #MedTwitter
15/ " ¢* Right now, there are 2 protein subunit-based Ref #
#RSV vaccines in Phase 3 trials for older adults: 11
& RSVpreF Protein Subunit (Pfizer) 17
& RSVPreF3-0OA (GSK)
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#RSV #vaccine

‘ How many preF proteins were used in the RSVpreF
vaccine?

[]1
[]2
I
HE
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17/ Let’s look O, @ #RSVpreF Ref #
17
#®Uses ] preF proteins to optimize vs RSV A&B 18

# Ph 3 RENOIR, 45k “* pts: 85.7% in ph3

»~ Vaccine efficacy: 86.7% in ph 2a trial @NEJM
4~ FDA Breakthrough status

«# Effective against sx RSV infect & viral shedding

#BonumCE #IDTwitter #MedTwitter

Rsvpre F Viral Load by RT-qPCR Assay
T v

A,

Vaccine |- =
Phase 2a & Phase 3 Outcomes B fedl fare:

Days after Chatenge

Eficacy 8D 7%
Adverse Events

NO Serlous AEs

18/ #BonumCE #MedTwitter #IDMedEd #IDTwitter
#RSV #vaccine

@ The overall vaccine efficacy for RSVPreF3-0A in
phase 3 trials was:

[ ]62.6%

[ ]72.6%
[ ]82.6%

D 92.6%

19/ RSVPreF3-0A PhaseBRCT Ref #
P> Recomb subunit prefusion RSV antigen(RSVPreF3) 12
w/ ASO1 adj
Observer-blinded, AReSVi RCT in~~ pts 260 y
82.6% overall efficacy; 94.1% for severe LRTD
Anticipated reg submission in H2 2022
Full results in 2024
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RSVPreF3-OA Phase 3 Trial [/ ooz
Vaccine Efficacy

o 941% S e %
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20/ Summary

M New & emerging protein-based vaccines in ¢ to
prevent #RSV infection in older adults

)2 protein subunit-based #vaccines set to complete
RCTs in 2022

ﬁPotentiaI to significantly improve mgmt & mitigation
of #RSV infection

#BonumCE #MedTwitter #IDMedEd #IDTwitter

Claim [Z#CME credit® & bit.ly/3sMYcle

References

1) Bawage SS, Tiwari PM, Pillai S, et al. Adv Virol. 2013;201;:595768. doi: 10.1155/2013/595768.
[page 2/Figure 1]

2) Besteman SB, Bont LJ. Fail-fast in respiratory syncytial virus vaccine development. Am J Respir Crit
Care Med. 2019;200(4):410-412.

3) Biagi C, Dondi A, Scarpini S. Current state and challenges in developing respiratory syncytial virus
vaccines. Vaccines. 2020;8:672; doi:10.3390/vaccines8040672.

4) Callaway E. The race for coronavirus vaccines: a graphical guide. Nature. 2020;580;576-577. [page
577, lower right quadrant]

5) Dolgin E. How protein-based COVID vaccines could change the pandemic. Nature. 2021;599:359-
360.

6) Domachowske JB, Anderson EJ, Goldstein M. The Future of Respiratory Syncytial Virus Disease
Prevention and Treatment. Infec Dis Ther. 2021;10:S47-S60.

7) Flynn JA, et al. Stability characterization of a vaccine antigen based on the Respiratory Syncytial
Virus Fusion Glycoprotein. PloS ONE. 2016;1 11(10):e0164789.

8) Flynn JA, et al. Stability characterization of a vaccine antigen based on the Respiratory Syncytial
Virus Fusion Glycoprotein. PloS ONE. 2016;1 11(10):e0164789. [p2/figure 1]

?) GAVI. What are protein subunit vaccines and how could they be used against COVID-19?
December 28, 2020. https://www.gavi.org/vaccineswork/what-are-protein-subunit-vaccines-and-
how-could-they-be-used-against-covid-19#. Accessed July 14, 2022.

10) Graham BS. Vaccine development for respiratory syncytial virus. Curr Opin Virol. 2017;23:107-112.

11) GSK Press release. June 10, 2022. https://www.gsk.com/en-gb/media/press-releases/gsk-
announces-positive-pivotal-phase-iii-data-for-its-respiratory-syncytial-virus-rsv-vaccine-candidate-
for-older-adults/.

12) GSK Press Release. October 13, 2022. https://www.gsk.com/en-gb/media/press-releases/gsk-s-
older-adult-respiratory-syncytial-virus-rsv-vaccine-candidate/.

13) Immunisation Advisory Centre. Types of Vaccines. September 2020.
https://www.immune.org.nz/vaccines/vaccine-development/types-vaccines. Accessed July 14,
2022.

14)McLellan J.S., Ray W.C., Peeples M.E. Structure and function of respiratory syncytial virus surface
glycoproteins. Curr Top Microbiol Immunol. 2013;372:83-104. doi: 10.1007/978-3-642-38919-1_4.

15)PATH. RSV Vaccine and mAb Snapshot. August 1, 2022. https://www.path.org/resources/rsv-
vaccine-and-mab-snapshot/. Accessed August 28, 2022.

16) Powell K. The race to make vaccines for a dangerous respiratory virus. Nature. 2021:600:379-380.

17)Schmoele-Thoma B, Zareba AM, Jiang Q, et al. Vaccine efficacy in adults in a respiratory syncytial
virus challenge study. N Engl J Med. 2022:386:2377-2386.

18)Walsh E, Lee N, Sander |, et al. RSV-associated hospitalization in adults in the USA: A retrospective
chart review investigating burden, management strategies, and outcomes. Health Sci Rep.
2022;5:e556.

Physician Continuing Medical Education: This activity has been approved for 0.25 AMA PRA Category 1 Credit TM
This activity is jointly provided by Global Education Group and Bonum CE.
Supported by an educational grant from Janssen Therapeutics, Inc., a division of Janssen Products, LP.




