QQ Folkhilsomyndigheten

Nyheter frdan forskningsvarlden —

kommande influensa-, covid-19 och RSV vacciner
- kort dialog kring framtida

vaccinationskampanjer, vilka vacciner blir
tillgangliga...

Kari Johansen
Enheten for vaccinationsprogram



Ingen intressekonflikt - No conflict of interest

« Alla anstallda vid Folkhdlsomyndigheten intygar skriftligt att vi eller vara
familjemedlemmar inte har ndgra intressen i bolagen som producerar vacciner

e NB Detta ar en vetenskaplig sammanstallning av vacciner under utveckling och har

ingen baring pa hur myndighetens framtida vaccinrekommendationer kommer att
utvecklas.
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f “—Neuraminidase (NA)
(PB1, PBZ, PA)

Star vi infor ett paradigmskifte for 40
influensavacciner? s X8 5

Envelope

Nucleoprotein (NP)

Hemagglutinin {(HA)

Nuvarande tillverkningsplattformar — ingen av dessa tar hdnsyn till innehall av neuram/n/das

e Inaktiverade (adjuvanterade eller icke-adjuvanterade)

— Normaldos 15 pg HA
— Ho6g dos 60 ug HA

» |Levande attenuerade — 7or barn diskuteras just nu om en av influensa B stammarna
Yamagata ska tas bort da den inte cirkulerat de senaste dren (sedan mars 2020), orsaken
ar att den rorokas hos vaccinproducenten och hos de som vaccineras*

e Rekombinant 45 ug HA
Nya tillverkningsplattformar under utveckiing

e MRNA

e saRNA
C\j)) Folkhilsomyndigheten

Has influenza B/Yamagata become extinct...? (Paget et al Euro Surveill.) 2022 Sep 29; 27(39): 2200



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9524051/

Om mRNA-vaccinerna visas vara sakra, ge ett gott immun-
svar och en god skyddseffekt i kommande provningar...kan

e mMRNA tekniken erbjuda mdjligheten att ta beslut senare om vilka
influensavirusstammar som ska inga i ett uppdaterat vaccin, ca 2-3 manader
istallet for 6 manader — battre match?

o mRNA-tekniken erbjuda méjligheten att inkludera bade neuraminidas och
hemagglutinin i till exempel oktavalenta vacciner istallet for 4-valenta vacciner

Folkhdlsomyndigheten
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2024

- INFLUENSA
- COVID-19
- RSV
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. Respiratory vaccines

RSV Flu

mRENA-1345 mENA-1010

Eacaived FDA cpproval;
lounched in L3, in July

ACIF racommendation for
all unvaccinated people
oges 75+ and unvoccinated
peopls ogas 40-74 who ore
at increasad sk

Positrvd opinion fram the
EMA'; owaiting regulatory
approvals in edditional
couniras

* Engaging with
regulators

» Infend fe fle in 2024

S

Next-gen COVID
mRNA-1253

Phasa 3 frial mat primary
afficocy endpoint,
demardtroting non-infencr
afficocy ogainst COVID-19
compored to Spilkavax® in
porficipants 212 yeors

Demonstrated highar sfficacy
compoaned to Spikevax in
adults 218 years

Engoging with regulatorn
Intend to file in 2024

i
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Flu/COVID

combo
mEMNA-1083

Phomse 3 fricl mead pdrmcny
immunogenicity endpaints,
eliciting higher immunea
rasponses against flu ond SARS-
CoV-2 than licensed flu ond
COVID voccines in adults 230
yaars, Including an anhanced
fly vaccine in adults 265 years

Engaging with reagulators

modernd




RSV Vaccine and mAb Snapshot
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STN: 125798

Proper Name: Respiraiory Syncytial Virus Vaccine
Tradename: MRESVIA

Manufacturer: ModemaTX, Inc.

Indication:

Conter

of:

* MRESVIA s a vaccine Indicated for active immunization for the prevention of lower
respiralory tract disease (LRTD) caused by respiratory syncytial virus (RSV) in
individuals 80 years of age and older

Product Information

European f_—
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Press comer > Daily News 23108/ 2024

ble languages: Enghsh

£ 23 August 2024 Brussels 5 min read

News 23/ 08 / 2024

Commission authorises mRNA vaccine against commaon respiratory virus

Taday, the Commission has authorised the mRNA vaccine ‘mResvia’. to Immunise adults over 60 ye:

ics
! against lower respiratory tract disease, which is caused by respiratary syncytial virus (RSV) infection

ly pdf cammon respiratory virus, usually with mild symptoms but has polential serious consequences for vuine

including older adults.



US ACIP rekommenderade 1 juni, 2024 ...

Vaccine recommendations

There are three RSV vaccines licensed for use in adults ages 60 years and older
in the United States: GSK’s AREXVY, Moderna’s mRESVIA, and Pfizer’s
ABRYSVO. For additional details on the recommendations of the Advisory
Committee on Immunization Practices (ACIP) for RSV vaccination, see Adult
RSV ACIP Vaccine Recommendations.

CDC recommends a single dose of RSV vaccines for:
All adults ages 75 and older

Adults ages 60-74 who are at increased risk of severe RSV disease



https://www.cdc.gov/vaccines/acip/recommendations.html

Regulatory Decisions

Tivdak (US)
Xtandi (EU)
Beqvez (US)
Durveqtix (EU)

Emblaveo (EU)

Prevenar 20 Peds (EU)

Velsipity (EU)
Talzenna (EU)
Comirnaty JN.1 (EU)
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Abbreviations

sanofi

Immunology Rare diseases
Dupixent® IL4/IL13 mAb Ulcerative colitis rilzabrutinib BTK inhibitor Warm autcimmune hemolytic anemia
itepekimab? IL33 mAb Bronchiectasis SAR4475377 AAT fusion protein Alpha-1 antitrypsin deficiency

Alopecia areata

Asthma
amlitelimab OX40L mAb S - - Neurology

Hidradenitis suppurativa o

R oditrasertib®® RIPK1 inhibitor MS

Systemic sclerosis

Asthma
rilzabrutinib BTK inhibitor Chronic spontaneous urticaria OnCDlOgy

IgG4-related disease Sarclisa MM, relapsed/refractory
frexalimab®-1 CD40L mAb Systemic lupus erythematosus SAR44357! Trifunctional CD123 NK cell engager Acute myeloid leukemia

. L Psoriasis
SAR441566 Oral TNFR1 signaling inhibitor .
Rheumatoid arthritis Vaccines
lunsekimig? IL13/TSLP Nanobody VHH Asthma -

o . " ) -
eclitasertibd.3 RIPK1 inhibitor Ulcerative colitis Fluzone HD' Influenza inactivated vaccine Flu pediatric
N - SP0218 Yellow fever vero cell vaccine Yellow fever

SAR4446565*  IRAK4 degrader Atopic dermatitis SP0202+ S | 21-valent conjugat e P ! di

Hidradenitis suppurativa neumococca ‘—va ent conjugate vaccine !"IEl:Ile?QCEE isease
SAR442970 TNFa/OX40L Nanobody® VHH Hidradenitis suppurativa SP0230 Pentavalent meningococcal ABCWY vaccine Meningitis

e di SP0256 RSV mRNA vaccine RSV older adult

duvakitugs TL1A mAb Crehn’s disease

Ulcerative colitis

Vaccines

237
SP0O256
SP0268

Flu mRNA vaccine Flu
RSV mRNA combination vaccine RSV older

vaccime

Flu: strengthening leadership

Advancing H5 pandemic flu vaccine
preparedness with phase 1/2 studies

Novavax partnership:

potential for a truly differentiated flu+COVID-19 combo vaccine

« BARDA-sponsored egg-based protein
Optimal Combining the proven efficacy of Sanofi differentiated flu adjuvanted vaccine study to start in Q3 20241
protection  vaccine and the Novavax COVID-19 vaccine + mRNA vaccine study to start in coming months
Improvfé‘('f Compared to COVID-19 mRNA-based combinations
tolerability
Logistics Refrigerator-stable across the supply chain

LN ¥

Additional benefit:

expanding COVID-19 US reach in 2025 by leveraging
Sanofi commercial capabilities
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GSK and CureVac to restructure
collaboration into new licensing
agreement

Since 2020, GSK ang S\ GGl arer e ae=here erefevetee-paliblAuvacciaastar infectious diseases.

ugh this collaboration, GSK c:md CureVac currently have vaccine condldqtes for seasonal influenzd orre

COVID-19 in phcse Il and avian influenza in phase | clinical development. All candidates are based on

o)
CureVa = jon mMRNA backbone. Data genergted to datete

vaccines are promising and demonstrate their potenthl to be best-in-class new vaccines.
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About HIPRA Animal Health Human Health Careers Contact us

Hipra HIPRA will have a COVID-19 vaccine adapted to the
JN.1 variant, aligning with the new EMA and WHO
recommendations for this autumn

Fran hipra.com:

e “HIPRA will have a COVID-19 vaccine adapted to the JN.1 variant, aligning with the new
EMA and WHO recommendations for this autumn

e |tisthe only vaccine developed and manufactured 100% in Europe and will be available in
single-dose format

e The company is manufacturing the first batches at its production centers in Spain

e The adapted recombinant protein adjuvanted vaccine will be available in single-dose format.
Among other advantages, this presentation facilitates logistics and administration by healthcare
personnel, thus helping to improve vaccination coverage rates. ”




NYA COVID-19 VACCINER —
SKYDD MOT INFEKTION OCH
TRANSMISSION MOJLIG?



* Likely to prevent infection
and transmission

* Likely to prevent disease

The nasal route has excellent potential for vaccination due to the organized immune systems of the nasal mucosa.
Non-invasive, Needle-free.

Ease of administration — does not require trained health care workers.

Elimination of needle-associated risks (injuries and infections).

High compliance.

Scalable manutacturing - dble to meet global demand.

COVID-19 BBV154 NASAL VACCINE TRIAL




Intranasala covid-19 vacciner kanske skyddar mot
infektion och inte bara mot allvarlig sjukdom och dod

n pj Va CCl n eS www.nature.com/npjvaccines

ARTICLE [ M) Chook for updates |
Phase III Pivotal comparative clinical trial of intranasal
(INCOVACC) and intramuscular COVID 19 vaccine
(Covaxin®)

Chandramani Singh', Savita Verma?, Prabhakar Reddy®, Michael S. Diamond (&*, David T. Curiel @7, Chintan Patel®, Manish Kumar Jain’,
Sagar Vivek Redkar®, Amit Suresh Bhate®, Vivek Gundappa (9'®, Rambabu Konatham'!, Leelabati Toppo'?, Aniket Chandrakant Joshi'?,
Jitendra Singh Kushwaha'4, Ajit Pratap Singh'®, Shilpa Bawankule'®, Raches Ella'?, Sai Prasad'’, Brunda Ganneru'’,

Siddharth Reddy Chiteti'’, Sreenivas Kataram'” and Krishna Mohan Vadrevu'’®

One of the most preferable characteristics for a COVID-19 vaccine candidate is the ability to reduce transmission and infection of
SARS-CoV-2, in addition to disease prevention. Unlike intramuscular vaccines, intranasal COVID-19 vaccines may offer this by
generating mucosal immunity. In this open-label, randomised, multicentre, phase 3 clinical trial (CTRI/2022/02/40065;
ClinicalTrials.gov: NCT05522335), healthy adults were randomised to receive two doses, 28 days apart, of either intranasal
adenoviral vectored SARS-CoV-2 vaccine (BBV154) or licensed intramuscular vaccine, Covaxin®. Between April 16 and June 4, 2022,
we enrolled 3160 subjects of whom, 2971 received 2 doses of BBV154 and 161 received Covaxin. On Day 42, 14 days after the
second dose, BBV154 induced significant serum neutralization antibody titers against the ancestral (Wuhan) virus, which met the
pre-defined superiority criterion for BBV154 over Covaxin’. Further, both vaccines showed cross protection against Omicron BA.5
variant. Salivary IgA titers were found to be higher in BBV154. In addition, extensive evaluation of T cell immunity revealed
comparable responses in both cohorts due to prior infection. However, BBV154 showed significantly more ancestral specific IgA-
secreting plasmablasts, post vaccination, whereas Covaxin recipients showed significant Omicron specific IgA-secreting
plasmablasts only at day 42. Both vaccines were well tolerated. Overall reported solicited reactions were 6.9% and 25.5% and
unsolicited reactions were 1.2% and 3.1% in BBV154 and Covaxin® participants respectively.

MRNA vaccinerna
som givits
intramuskulart har
inte kunnat
skydda mot
infektion

Etablerad indisk
vaccin producent
Bharat

Skyddseffekt
bland
sjukvardspersonal
i Indien 29%




Monday, July 1, 2024

NIH-sponsored trial of nasal COVID-19 vaccine opens

Candidate vaccine could provide enhanced breadth of protection against emerging SARS-

CoV-2 variants.

A Phase 1 trial testing the safety of an experimental nasal vaccine that
may provide enhanced breadth of protection against emerging variants of
SARS-CoV-2, the virus that causes COVID-19, is now enrolling healthy
adults at three sites in the United States. The National Institutes of Health
(NIH) is sponsoring the first-in-human trial of the investigational vaccine,
which was designed and tested in pre-clinical studies by scientists from
NIH's National Institute of Allergy and Infectious Diseases (NIAID)
Laboratory of Infectious Diseases.

“The rapid development of safe and effective COVID-19 vaccines was a
triumph of science, and their use greatly mitigated the toll of the
pandemic,” said NIAID Director Jeanne M. Marrazzo, M.D., M.P.H. “While
first-generation COVID-19 vaccines continue to be effective at preventing
severe illness, hospitalizations, and death, they are less successful at
preventing infection and milder forms of disease. With the continual
emergence of new virus variants, there is a critical need to develop next-
generation COVID-19 vaccines, including nasal vaccines, that could reduce
SARS-CoV-2 infections and transmission.”

Colorized scanning electron micrograph of a cell (blue)
infected with the Omicron strain of SARS-CoV-2 virus
particles (pink), isolated from a patient sample. Image
captured at the NIAID Integrated Research Facility (IRF)
in Fort Detrick, Maryland. NIAID

pneumonia virus (MPV) as a vector to deliver a version of the SARS-CoV-2
‘mation. MPV does not cause disease in humans or non-human primates but
does have an affinity for epithelial cells that line the respiratory tract and may be effective in delivering vaccine to the places

where natural coronavirus infections begin.

In pre-clinical non-human primate studies, MPV/S-2P was safe and well tolerated. It produced robust systemic immune
responses, including SARS-CoV-2-directed antibodies, as well as local immunity in cells in the mucosal tissues lining the nose and
respiratory tract. Studies in humans and animals suggest that mucosal immunity is more effective than systemic immunity in

controlling replication of respiratory viruses.



En forsta forsta diskussion...

e RU-
"Uppdraget till Folkhdlsomyndigheten fokuserar pa att beskriva de avvdaganden som

ligger till grund for vaccinationsstart och samvaccination mot covid-19 och influensa.”

e OCH/MEN, det star nu klart att manga nya vaccinprodukter forvantas bli tillgangliga 6ver
tid mot covid-19 och influensa och dessutom vacciner och monoklonala antikroppar mot
RSV de kommande dren, mdnga med en oklar skyddseffekt dver tid pa befolkningsniva
som paverkar nar de bor ges. Vetenskapliga studier av sékerhet och effekt behovs...




Tidigare influensatoppar sedan covidpandemin

Fore/fram till pandemin (fem sasonger) Under/efter pandemin (sedan hosten 2021):
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2022-2023 och 2023-2024

e 2022-2023: gemensamma toppar i december 2022
e 2023-2024: tidigare topp for covid-19, samtidiga toppar for influensa och RS-virus

—covid-19 ===influensa @ <:ee- RSV
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Paneldiskussion

e Johanna Rubin, bitr enhetschef och barnlékare, enheten fér vaccinationsprogram

e AnnaSara Carnahan, epidemiolog, enheten for smittskyddssamordning och évervakning
av sasongsvirus




