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4cMenB - Impfprogramm UK IS
Start: Sept 2015
3-Jahres-Daten

« Seit Einflhrung der 4cMenB-Impfung in England (2 + 1 off label Schema)
75% Reduktion aller invasiven MenB-Falle in der geimpften Kohorte

unabhangig vom Impfstatus der Kinder

» geschatzt 277 Falle durch Impfung verhindert !
« Signifikanter Impfschutz fir mindestens 2 Jahre nach 12-Monats-Booster
* Indirekte Effekte ("Herdenschutz”) bisher nicht nachweisbar

» Bisher keine Sicherheitsbedenken (inkl. Friihgeborenen)

nach > 3 Millionen verimpften Dosen

Ladhani et al. Vaccination of Infants with Meningococcal Group B Vaccine (4CMenB) in England. N Engl J Med 2020; 382(4):309-17
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2 Jahre Sicherheitsdaten
1,3 Mio Sduglinge
Sept 2015 - Mai 2017

« 902 Sicherheitsmeldungen (vs. Hintergrundinzidenz):
» 366 Lokalreaktionen

» 364 Fieber

« 55 Krampfanfalle (78-199 erwartete Episoden)
« 3 Kawasaki Syndrom (2-3 erwartete Félle)

« 3 SIDS innerhalb von 3 Tagen nach Impfung (9 erwartete Falle)

« Keine schweren unerwarteten UAW

« Compliance anderer Routineimpfungen im Sauglingsalter nicht beeintrachtigt

Fazit: Erfolgreiches MenB-Impfprogramm im UK mit
- signifikanter Reduktion der MenB-Erkrankungen bei den Sauglingen?
- Bestatigung des guten Sicherheitsprofils von 4CMenB?

1. Ladhani et al. Vaccination of Infants with Meningococcal Group B Vaccine (4CMenB) in England. N Engl J Med 2020; 382(4):309-17

2. Bryan P;Lancet Child Adolesc Health;2018;1-9
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Parikh, Ladhani et al. Public Health England: MenB disease and vaccination in England— Lancet ID March 2017




Reduktion der Erkrankungszahlen mit der MenB-Impfung: @
,vaccine Impact” in der gesamten impfberechtigten Population

() 8 & (+)

ltalien? Australien? UK3 Kanada*

regional regional nationales regionale
Toskana & Sudaustralien | Impfprogramm |  Impfkampagne?
Venetien 2017 - 2019° 2015 - 2018 2014 - 2018
2014 - 2018

Sauglinge Altersgruppen
Sauglinge Jugendliche 2 Monate, 2 Monate

b 2 Monate 15— 18 Jahre ~650.000 jahrl. bis 20 Jahre
(3+1) bzw. ab 34.489 Kohorte Geburtskohorte 59.500 Population
7 Monate (2+1) 82% Durchimpfung 88% Impfquote 83% Impfquote

>80% mit 2 Dosen

Durchimpfungsra
ten

‘ ‘ ‘ 75% 96%
(64% - 81%) (p <0,0001)
Reduktion der Inzidenz

Reduktion der Fallzahlen
nach 4 Jahren

8% 1% V4 1% nach den ersten

3 Jahren

d

1. Azzari. C;Vaccines;2020; 8, 469. 2. McMillan M et al.Clinical Infectious Diseases 2021, ciaal636. 3. Ladhani SN et al. N
Engl J Med 2020; 382:309-317; 4. Deceuninck G;Vaccine;2019;37;4243-4245;



Erfanrungen mit der MenB-Impfung (real world data)
Wirksamkeit (Vaccine Effectiveness)

() =

Italien Portugal Australien
Toskana & Fallkontroll- Region
Venetien3 Studie? Sludaustralien
2014 - 2018 2014 - 2019 2017 - 2019°

Sauglinge Altersgruppen Jugendliche
ab 2 Monate (3+1) 2 Monate 15 - 18 Jahre
bzw. ab bis 18 Jahre 34.489 Kohorte
7 Monate (2+1) 82 MenB-Falle 82% Impfquote
>80% Impfquoten 47% Impfquote mit 2 Dosen
> 900%* 79% Keine Falle
Effektivitat (45% - 92%) bei Geimpften
in beiden Regionen Effektivitat
Hinweis auf

mildere Verlaufe

*Toskana 93,6% (55,4% - 99,1%) und Venetien 91,0% (59,9% - 97,9 %)

1. Ladhani SN et al. N Engl J Med 2020; 382:309-317; 2. Deceuninck G;Vaccine;2019;37;4243-4245; 3. Azzari.

C;Vaccines;2020; 8, 469. 4. Rodrigues F;JAMA;2020;324(21):2187-2194.; 5. McMillan M et al. Clinical Infectious Diseases
2021, ciaal636.



Nationale und regionale Impfprogramme

Bexsero wurde mittlerweile in zahlreiche Impfprogramme
aufgenommen (national/regional), Stand: Juli 2021
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Men5 (ABCWY) - Impfstoffe ?

Conjugates?!? Protein-based?
* MenAl? « MenCY-Hib! * 4CMenB
« MenCl2 « MenACWY12 * MenB-fHbp
« MenC-Hib!2

1. Crum-Cianflone N, Sullivan E. Infect Dis Ther 2016;5:89-112

The next innovation?

A single formulation against serogroups
A, B, C, W and Y would simplify
immunisation schedules, potentially
providing public health benefits of
increased immunisation rates and
increased breadth of coverage?

2. World Health Organization (WHO) 2018. Meningococcal meningitis: Key facts https://www.who.int/en/news-room/fact-sheets/detail/meningococcal-meningitis (accessed Feb 2022)

3. Saez-Llorens X et al. Hum Vaccin Immunother 2015;11:1507-1517
4. Rappuoli R. F1000 Med Rep 2011;3:16


https://www.who.int/en/news-room/fact-sheets/detail/meningococcal-meningitis

SARS Coronavirus-2

Spike Protein
(bindet an ACE2-Rezeptor)

Erste Berichte Dez 2019

Genom sequenziert Jan 2020 !

1. Impfstoffzulassung Dez 2020 !



Covid-19 Response Fund
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Globally, as of 4:00pm CET, 28 January 2022, there have been 364.191.494 confirmed cases of COVID-19, including 5.631.457 deaths,
reported to WHO. As of 28 January 2022, a total of 9.854.237.363 vaccine doses have been administered.

https://covid19.who.int/
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Globally, as of 5:13pm CEST, 9 May 2022, there have been 515.192.979 confirmed cases of COVID-19, including 6.254.140 deaths, reported
to WHO. As of 8 May 2022, a total of 11.579.263.039 vaccine doses have been administered.

https://covid19.who.int/
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Immune Evasion - Accumulation of spike protein mutations
protects SARS-CoV2 from neutralising antibodies

Due to numerous S-protein mutations Omikron ,hides” from antibody induced immunity of
individuals vaccinated or recovered from Delta variant

Immune evasion is primarily responsible for higher transmissibility = growth advantage of
Omikron (vs. Delta) in vaccinated individuals (no relevant increase of intrinsic transmissibility)

T-cell immunity (protecting from severe COVID-19) is not/less affected by immune evasion

Florian Krammer, Nature 31 Dec 2021 https://doi.org/10.1038/d41586-021-03846-z


https://doi.org/10.1038/d41586-021-03846-z

Transmissibility (WT vs. Alpha vs. Delta vs. Omicron vs. >>>)

Table 2: Summary of phenotypic impacts™ of Variants of Concern

WHO label Alpha Beta Gamma Delta
Transmissibility Increased transmissibility® Increased Increased Increased
transmissibility®° transmissibility!%!! transmissibility
6,10,12,13

Transmissibility of
Alpha vs Wild Type: 50% (40%-80%) higher
Delta vs Alpha: 60% higher
Omikron vs Delta: 20%-70% higher

WHO COVID-19 Weekly Epidemiological Update, Edition 66, 16 Nov 2021

DL Richter et al. Austrian Institute for Infection Epidemiology & Surveillance



Disease Severity — Omikron vs Delta (Kaiser Permanente, CA)

Clinical outcomes among patients infected with Omicron (B.1.1.529) vs. Delta SARS-CoV-2 variant
(n = 60.000)

Kaiser Permanente Southern California Data . T

Omicron

Table 1: Association
Outcome

ratio (95% CI)

A: Symptomatic hospitalization B: ICU admission D: Mortality Adjusted
Any hospital admission 2 044 041
&° & & )} 0.48 (0.36, 0.64)
5 154 5 034 5 034 ) 0.72(0.58, 0.88)
Symptomatic hospital g g ‘ g
admission ps | ® 031
~.§ 1 - f‘; 02 g ) 0.47 (0.35, 0.62)
2 < S ) 0.62 (0.49, 0.77)
ICU admission® é ik o = g ot g 0.1
© oS &} ‘ (&} ) -
 C s s s ol — o] N __
Mechanical ventilation® chie Rl A0 db A -

Death?

53% reduction
in risk of symptomatic
hospitalization

74% reduction
in risk of ICU
admission

91% reduction
in risk of mortality

SGTF: S gene target failure
'Sample sizes include 52,24
admissions as those occur
“Adjusted hazard ratios we
*Unadjusted and adjusted h
patients and among SGTF |
B.8=10°%, respectively.

mptomatic hospital

atients among all SGTF
al to 6.7=10°% and

Lewnard JA et al. medRxiv January 11, 202:

medRxiv preprint doi: https://doi.org/10.1101/2022.01.11.22269045



Disease Severity under 5 years — Omicron vs. Delta

66 US HCOs
n=22.769 x 2

Clinical outcomes of SARS-CoV-2 infection in children younger than 5 years of age

Omicron vs. Delta cohorts

Matched Matched

Omicron Delta cohort, HR
Outcome cohort, No. (%)  No. (%) (95% CI)
ED visits 4637 (20.36) 5602 (24.60) 0.84 (0.80-0.87)
Hospitalizations 401 (1.76) 741 (3.25) 0.66 (0.58-0.74)
ICU admissions 38 (0.17) 115 (0.51) 0.35(0.25-0.51)

Mechanical ventilation 10 (0.04)

Incidence = 6-8 x higher

51(0.22) 0.15 (0.07-0.33)

Wang et al. JAMA Pediatrics April 2022

Lower risk : Higher risk
for Omicron for Omicron
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Zugelassene COVID-19 Impfstoffe

(% Schutz vor Erkrankung / Phase lll) Non-EU Zulassungen

* Pfizer (95%) I J  Gamaleya (91.6%) "" /
Comirnaty®

e Moderna (94% - * Sinovac/Sinopharm/Bharat : s

(94%) / etc. (50-90%) # J

Spikevax®

* AstraZeneca (60'90%)—‘* / e Cansino (66%) _‘_, /
Vaxzevria®

1&J (72%) * J » ZyCov-D (66%) C /
Jcovden®
Soberana-2 (62%) '? /

* Novavax (89-96%) ' /

Nuvaxovid® F. Krammer (adaptiert)



Wirksamkeit der Impfung
gegen SARS-CoV-2 Varianten ?



Summary of
Vaccine Effectiveness (VE)
against Delta / B.617.2 VoC

(full vaccination)

Study (location)

Measurement Endpoint reent

eff flectiveness

Fowlkes et al. (COC/US) Effectiveness Any infection including 66% combined for https:/vww.cde. gov/mmwr
asymptomatic Infection In BNT162b2, mRNA-1273 and /volumes/70/wr/mm7034ed
HowW P tm

Lopez Bernal et ol. (England) Effectiveness Symptomatic infections, 88% for BNT16202 https://www.nejm.org/doi/f
general population 67% for AZ ull/10.1056/nejmoa2 108891

Sheik et ol. (Scotland) Effectiveness Any infection including 79% for BNT16202 https:/mww.thelancet.com/
asymptomatic infection , 60% for AZ Journals/lancet/article/P1iS0
general population 140-6736{21)01358-

Mulitext

Nasreen et of. (Canada) Effectiveness Symptomatic infections, B5% for BNT16202 https://www.medriv.org/co

general population ntent/10.1101/2021.06.28.2
1255420v2

Tang et ol. (Qatar) Effectiveness Any infection including 53.5% for BNT16262 https:/www.medrav.org/co
asymptomatic infection , 84.8 for mRNA-1273 ntent/10.1101/2021.08.11.2
general population 1261885v1.full paf

Puranik et al. (US) Effectiveness Any infection inchuding 42% for BNT162b2 https:/wvww. medrxiv.org/co
asymptomatic infection , 76% for mRNA-1273 ntent/10.1101/2021.08.06.2
general population 1261707v3.full. paf

Pouwels et ol. (UK) Effectiveness Any infection including 82% for BNT16202 hetps:/www. medrxiv.org/co
asymptomatic infection , 67% for AZ ntent/10.1101/2021.08.18.2
general populations 73% for previous infection 1262237v1 full pdt

Rosenberg et ol. (US, NY) Effoctiveness Any infection including 79.8% combined for https://www.cde.gov/mmwr

asymptomatic infection, BNT162b2, mRNA-1273 and Nolumes/70/wr/mm7034e1

F Krammer > ECDC 2021

42 - 93 % ,,any disease”

83 - 95 % , hospitalisation”

Robert Koch institut
(Germany)

Robert Koch Institut
(Germany)

Statens Serum institut
(Denmark)

Statens Serum institut
{Denmark)

Venets et al. (Norway)

Effectiveness

Effectiveness

Effectiveness

Effectiveness

Effectiveness

Symptomatic infection ,
general population

Hospitakzation

Any infection including
asymptomatic infection,
general population

Hospitakzation, genaral
population

Hospitakzation, general
population

83-84% combined for AC,
J8J, BNT162b2 and mRNA-
1273

84-95% combined for AC,
&), BNT162b2 and mRNA-
1273

84.6% for BNT16202
B8.9% for mANA-1273

54,4% for BNT16202
100% for mRNA-1273

0.97 RR of Delta over Alpha
for (mostly) BNT162b2 and
mRNA-1273

ent/InfAZ/N/Nevartiges_Cor
onavirus/Situationsberichte/

httpsy//www.rk.de/DE/Cont
ent/InfAZ/N/Neuartiges_Cor
onavirus/Situationsberichte/
Wochenbericht/Wochenber
cht_202109-
02.paf?__blob=publicationFi
B

https://fies.ssl.dk/cond19/g
ennembrudsinfektion/rappo
t/gennembrudsinfektion-
cond19-uge3s-2021-830p

https://files.ssl.di/cond19/g
ennembrudsinfektion/rappo
rt/gennembrudsinfektion-
covd19-uge3s5-2021-830p

https:/Mvww. medreiv.org/co
ntent/10.1101/2021.09.02.2
1263014v1 full pdf




Vaccine effectiveness vs SARS-CoV-2 infection with the Omikron vs. Delta variant
following a 2-dose or booster BNT162b2 or mRNA-1273 vaccination series

Danish nationwide database

2 dose VE vs. Omikron significantly lower than VE vs. Delta infection and

2 dose VE decreases after 2 months (60d) to 15-30%

Pfizer - BNT162b2 Moderna - mRNA-1273

Deka -~ VE re-established

Omicron

N with BNT162b2 booster

100 = 100 =

50—

- l 1 6o

(95% Cl: 30.4-70.4%)

100 - -100 -~

- $ o & P & o &
e N s , AN N
N "y Q Y N iy &N

Time (days) since full vaccine protection (14 days post 2nd dose)

Figure Vaccine effectiveness against SARS-CoV-2 infection with the Delta and Omicron varants, shown separately for
the BNT162b2 and mRNA-1273 vaccines. Vertical barsindicate 95% confidence intervals.

Danish cohort study. https://www.medrxiv.org/content/10.1101/2021.12.20.21267966v2
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VE vs. severe COVID-19 due to Omikron (UK)

2+1 dose vaccination protects up to 88% from Hospitalisation
Individuals with reported symptoms (community tested 27 Nov - 24 Dec 2021) were included in the analysis

Table 6: Vaccine effectiveness against hospitalisation for Omicron (all vaccine brands
combined). OR = odds ratio, HR = hazard ratio, VE = vaccine effectiveness
(Cl=Confidence interval)

UK Health Security Agency. SARS-CoV-2 variants of concern and variants under investigation in England. Technical briefing:
Update on hospitalisation and vaccine effectiveness for Omicron VOC-21NOV-01 (B.1.1.529). Dec 31, 2021

OR against
symptomatic HR against VE against
Interval disease hospitalisation | hospitalisation
Dose | after dose (95% CI) (95% CI) (95% CI)

1 4+ weeks 0.74 (0.70-0.77) | 0.65(0.30-1.42) 32% (-5-78)
2 2-24 weeks | 0.82 (0.80-0.84) | 0.33(0.21-0.53) 72% (35-63)
2 25+ weeks | 098 (0.95-1.00) | 0.49 (0.30-0.81) 22% (21-71)
3 2+ weeks 0.37 (0.36-0.38) | 0.32 (0.18-0.58) 88% (78-93)




Omikron & Immune Evasion & Booster Dose
Current Scientific Consensus

> 3" dose* re-establishes immune protection vs. Omikron infection, however,
on lower level compared with Delta infection

» 3" dose* re-establishes immune protection vs. severe Omikron-infection,
on relatively high level !

» Cellular immunity (conferred by vaccination or infection) remains effective
vs. severe disease !

*Jan 2022 — FDA approved BNT162b2 booster dose for age group 12-17 years

+ 3"d dose (3 + 1) for immunocompromised individuals

* April 2022 — Zulassung (Osterreich) BNT162b2 Booster-Dosis fiir Altersgruppe 5-11 Jahre

https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-announce-data-demonstrating-high-immune




Pfizer Press Release, 14 April 2022

In the Phase 2/3 clinical trial, data were analyzed from 140 children 5 through 11 years of age
received a booster dose approximately 6 months after the second dose of the Pfizer-BioNTech
COVID-19 vaccine 10-pg primary series. Data from a subanalysis of 30 sera from this study
Indicate that serum antibodies induced by a third dose neutralize the SARS-CoV-2 Omicron
variant in this age group, as demonstrated by a 36-fold increase in neutralizing antibody titers
compared to levels seen after two doses of the Pfizer-BioNTech COVID-19 vaccine. A robust
response was observed regardless of prior SARS-CoV-2 infection.

To date, more than 10,000 children under the age of 12 have participated in clinical trials
Investigating the Pfizer-BioNTech COVID-19 vaccine, and in this most recent booster data
readout (n=401) the vaccine was well tolerated with no new safety signals observed.



spike antibodies (Au/mL)

Booster-Impfung

SARS-CoV-2 Vaccine responses (PARIS - example 1)
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F Krammer et al. PARIS Study



Ist die 4. Dosis notig ?

Flr Gesunde eher nicht

7.59
7.0+
6.5

Empfehlung

HEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Protection by a Fourth Dose of BNT162b2
against Omicron in Israel

Yinon M. Bar-On, M.5c., Yair Goldberg, Ph.D., Micha Mandel, Ph.D_,
Omri Bodenheimer, M.Sc., Ofra Amir, Ph.D., Laurence Freedman, Ph.D.,

Sharon Alroy-Preis, M.D., Nachman Ash, M.D., Amit Huppert, Ph.D,
and Ron Milo, Ph.D.
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Altersspezifische COVID-19 Fallmeldungen
EU/EEA, Mdrz 2020 bis Mai 2021

EU/EEA: 14-day age-specific COVID-19 case notification rate
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2.624.733.776 Impfdosen global
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ECDC. Figure produced on 4 June 2021
Sourca: TESSy COVID-18 (n = 25 for waalk 21)

ECDC Juni 2021

WHO 24. Juni 2021



.Pddiatrische™ COVID-19 Impfung



Zugelassene COVID-19 Impfstoffe < 18 Jahren (EU)

Comirnaty® - BioNTech/Pfizer

21. Dez 2021
> 16 Jahre

28. Mai 2021
12 - 15 Jahre

25. Nov 2021
5-11 Jahre

< 5 Jahre?

Spikevax® - Moderna

6.Jan 2021
> 18 Jahre

23. Juli 2021
12-17 Jahre

24. Feb 2022
6 - 11 Jahre

< 6Jahre?



SIONT=CH

Paediatric BNT162b2 Trial Phase 1/2/3  &pter

Assessment of Safety & Immunogenicity
2 groups: 6 -24 months, 2 - 4 years
2 doses (3 pg) with 21 days interval
Interim analysis Dec 2021
No safety signals of concern
Age group 6-24 months met non-inferiority vs. 16-25 year-olds

No sufficiently robust immune response in age group 2-5 years
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Paediatric BNT162b2 Trial Phase 2/3 & pficer

Consequence (6 months — 4 years):

+ 3rd dose with 3 pg after 2 months # submitted to FDA (... EMA ?)

2nd study with 5 pug / 2 dose schedule (0, 21 days) ?



Moderna mRNA-1273 Kld

Phase II/Ill study under 6 years of age STUDY'

n ~ 4200 (6 months — < 2 years)
N ~ 2500 (2 - 5 years) == Submitted to EMA & FDA

2 doses (25 pg) 28 days apart

Robust immune response — neutralising antibody titers > young adults
GMR (6 mts —<2 yrs): 1.3 (95% Cl: 1.1, 1.5)
GMR (2 -5yrs): 1.0 (95% Cl: 0.9, 1.2)

44% (< 2 yrs) / 36% (2-5 yrs) effective
Good safety / reactogenicity profile: fever 15-17% (vs. 24% in 6-12 y/0)
No deaths, peri/myocarditis, MIS-C

https://investors.modernatx.com/news/news-details/2022/Moderna-Announces-its-COVID-19-Vaccine-Phase-23-Study-in-Children-6-Months-to-
Under-6-Years-Has-Successfully-Met-Its-Primary-Endpoint/default.aspx



CDC Etiidiwdriisncheiditii COVID Data Tracker

COVID-19 Vaccinations < 18 years (USA)

5-11 years

10,193.645

(1x vaccinated)

8,266.088

2x vaccinated

10 May 2022

https://covid.cdc.gov/covid-data-tracker/#vaccination-demographic




Reported AEFIs after 2nd dose BNT 162b2

% of v-safe enrollees reporting
reaction or health impact*

Event Dose 1 (N =42,504) Dose2(n=29,899)
Any injection site reaction 54.8 57.5
ltching 3.8 3.7
Pain 52.7 55.8
Redness 3.7 4.4
Swelling 3.9 4.9
Any systemic reaction 34.7 40.9
Abdominal pain 5.1 6.4
Myalgia 7.1 10.2
Chills 39 6.8
Diarrhea 2.6 2.2
Fatigue 20.1 259
Fever 7.9 134
Headache 13.9 19.8
Joint pain 2.1 2.9
Nausea 5.0 6.9
Rash 1.2 1.0
Vomiting 2.3 2.7

Symptoms in children 5-11 years,
who had at least one ,v-safe”
health check within 7 d following

Comirnaty® vaccination
(n = 42.504)

Hause AM et al. COVID-19 Vaccine Safety in Children Aged 5-11 Years — United States, November 3-December 19, 2021- MMWR 31.12.2021,
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Myocarditis and paediatric benefit-risk of mMRNA COVID vaccines

*»  Occurs after mRNA COVID-19 vaccination
(Pfizer-BioNTech or Moderna), especially

in male adolescents and young adults
*+ More often after the second dose

» Usually within several days after

vaccination (4-5 days)
+ US rate 12.6 cases per million 29 doses
» Most cases mild in severity

+  Sequelae?

Benefits and risks after dose 2, by age group

For every million doses of mRNA vaccine given with current US exposure risk’

COVID-19-Associated Cases of Myocarditis
Hospitalizations Prevented
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Myocarditis following SARS-CoV-2 Vaccination
in Children 5-11 Years of Age (VAERS)

Reports / VAERS (as of 10 Dec 2021)
Doses administered: 7,141.428 (9 Dec 2021)

3.233 reports to VAERS regarding 5- to 11-year-old children
14 cases of myocarditis

8 cases met CDC definition

4 boys, 4 girls
2 cases after 1st dose, 6 cases after 2nd dose
Only mild clinical courses

Incidence approx. 1:500.000 (in accordance with background morbidity in this age)

Su JR. Adverse events among children ages 5-11 years after COVID-19 vaccination: updates from v-safe and the Vaccine Adverse Event Reporting System (VAERS).
Atlanta, GA: US Department of Health and Human Services, CDC; 2021. https://www.cdc.gov/vaccines/acip/ meetings/downloads/slides-2021-12-16/05-COVID-Su-508.pdf



Confirmed COVID-19 after 2nd Dose BNT 162b2
(5-11 years)

Confirmed Covid-19 after the Second Injection, Regardless of Previous SARS-CoV-2 Infection

Trial Vaccine Placebo Weight Risk Ratio (95% Cl)
no. of events/total no. of participants %
Ali et al. 1/2139  7/1042 191 ~—= 0.07 (0.01-0.56)
Frenck et al. 0/1119 18/1110 37.7 == ! 0.03 (0.00-0.44)
Walter et al. 3/1450 16/736 43.1 —— ! 0.10 (0.03-0.33)
|

Total (95% Cl) 4/4708 41/28838 100.0 | | 0.06 (0.02-0.18)

| |
01 1 1. 10. 100.
(P=0.68): 12=0% 0.0 0.10 00 0.00  100.00

.23 (P<0.001) Vaccine Better Placebo Better

No severe COVID-19
No MIS-C
No fatality

Fang S et al. BNT162b2 Covid-19 Vaccine in Children 5 to 11 Years of Age. NEJM 2022; DOI: 10.1056/NEJMc2118775



BNT162b2 Protection against Delta vs. Omikron Variant
(Hospitalization) in Children and Adolescents

Vaccinated Case Vaccinated Control Vaccine Effectiveness
Subgroup Patients Patients (953 CI)
no. of patients/total no. (36) %
Adclescents 12-18 yr of age i
Age group |
12-15 yr £3/543 (12) 313825 (38) !  a 83 (77 to 28)
16-18 yr 59/375 (16) 719529 (43) ! .- 82 (74 to 28)
Delta-predominant pericd 33/e24 (3) 44711161 (38) i L 92 (89 to 95)
2-77 wk since vaccination 25/676 (4) 3721091 (34) ! | 93 (89 to95)
2344 wk since vaccination 6657 (1) B0/779 (8) i —- 92 (80 to 97)
Omicron-predominant period 89234 (38) 100/196 (51) | O 40 (9 to 60)
2-77 wk since vaccination 35/180 (19) 39/135 (29) ; = 43 (-1 to 68)
2344wk since vaccination 52/197 (26) 59/155 (38) i O 38 -3to6d)
Children 5-11 yr of age !
M—PI’EEIDI‘I‘”I‘IEI‘I[ period 20267 (7) 50/270 (19) ! —— 68 (42 to 82)
250 25 o 75 100
Figure 2. Effectiveness of the BNT162b2 Vaccine against Hospitalization for Covid-19, Stratified According to Age and Variant.
The delta-predominant period was defined as July 1, 2021, through December 18, 2021. The omicron-predominant period was defined
as December 19, 2021, to February 17, 2022. For children 5 to 11 years of age, evaluation was limited to the omicron peried because of
the recent introduction of vaccination in this group (on Cctober 29, 2021). For the subgroup analysis of time since vaccination, 4 case
patients were not included because of missing dates of vaccination. Vaccine effectiveness was calculated as (1-adjusted odds ratio) = 100,
where the odds ratio is the odds of vaccination in case patients as compared with controls.

AM Price et al. NEJM March 2022



BNT162b2 Protection against Delta vs. Omikron Variant
(critical vs. noncritical COVID-19) in Adolescents

Vaccinated Case Vaccinated Control Vaccine Effectiveness
Subgroup Patients Patients (95% C1)
no. of patientsfotal no. (%) %
Adolescents 17-18 yr of age i
Delta-predominant period 33/634 (5) 4421161 (38) ! B 92 (391095
Critical Covid-19 6/198 (3) 4421161 (38) i W 96 (9010 98)
Noncritical Covid-13 77/ 486 (6) 4421161 [38) ! W 91 (56t004)
Omicron-predominant period 89/234 (38) 100/ 196 (51) i L 40 (9 to 60)
Critical Covid-13 11/51 [22) 100196 (51) ! —@ 79 (51 to 81
Noncritical Covid-19 77175 (44) 100196 (51) ' O 20 (~25 to 43)
25 0 75 st 75 100

Figure 3. Effectiveness of the BNT162b2 Vaccine against Hospitalization for Critical as Compared with Noncritical Covid-19 in Adolescents
12 to 18 Years of Age, Stratified According to Variant.

Mumbers were insufficient to stratify the analysis according to disease severity among children 5 to 11 years of age. In this analysis, only
subgroups of case patients were based on disease severity; the entire control group (regardless of disease severity) served as the basis
for comparison. Critical Covid-19 was defined as Covid-19 leading to life support (i.e., noninvasive mechanical ventilation [bilevel posi-
tive airway pressure or continucus positive airway pressure] or invasive mechanical ventilation, vasoactive infusions, or extracorporeal
membrane oxygenation) or death. Information on this outcome was missing for 8 case patients admitted during the omicron period.
Vaccine effectiveness was calculated as (1- adjusted odds ratio) x 100, where the odds ratio is the odds of vaccination in case patients
as compared with controls.

AM Price et al. NEJM March 2022



Weitere COVID-19 Impfstoffe fiir Kinder/Jugendliche
Studien (12-17 Jahre)
Dterzeit keine Studien < 12 Jahre go‘mndgo‘mm

COVO006 dzt. keine Rekrutierung (?)
(kein Eintrag in clinicaltrials.gov) AstraZeneca

Phase Il Studien in Altersgruppe 12-17 Jahre nOVQ\;CIX..:

#— bei EMA eingereicht



COVID-19 Impfstoffe fiir Kinder (non-EU)

Soberana 2 (RBD-conj - Finlay Institute) > 2y (Cuba)

Abdala (Subunit - CIBG) > 2y (Cuba)

Coronavac (VP - Sinovac) 3-17 y (China)
BBIBP-CorV (VP - Sinopharm) 3-17 y (China)
Covaxin (VP - Bharat) 12-17 y (India)

Zycov D (Plasmid-DNA - Zydus Cadila) 12-17 y (India)



Pipeline

A Icahn School
of Medicine at

Mount
Sinai

An Egg Based Covid-19 Study

The Icahn School of Medicine at
Mount Sinai is looking for Healthy,
Adult Volunteers who are both:

v Vaccinated
(last dose > 6months ago) and

v Have Never beeninfected with
COVID-19

to help investigate a NEW
COVID-19 vaccine.

This NEW COVID-19 vaccine has

No Adjuvants and No Preservatives.

Itis developed and produced by
Researchers at Mount Sinai.

To see if you qualify,
Call 212-824-7714 or Email COVIDTRIALSINFO@MOUNTSINAI.ORG

Volunteers will be financially
compensated.

The vaccine utilized in this study was
developed by faculty members at the
Icahn School of Medicine at Mount Sinai.
Mount Sinai is actively seeking to
advance this vaccine to be available

for commercial use.

Participants must be healthy adults between the ages

of 18 and 58. Partici cannot be h e workers

with direct patient care or laboratory workers who handle
SARS-CoV-2.




Wann sind an neue SARS-CoV-2 Varianten
adaptierte Impfstoffe zu erwarten ?

* Moderna
* Omikron-spezifischer (MRNA-1273.529) und bivalenter Booster-Impfstoff
(mRNA-1273.214) in klinischen Studien — Daten ante portas
* Pfizer
* BNT162b2 Omikron-Daten moglicherweise im Spatsommer

* Problem: Zulassungsmodus noch unklar (dzt. zeitraubende Studien erforderlich).
Methodik zur rascheren Entscheidungsfindung ? (“bridging” Studien ?)
WHO und Zulassungsbehorden zustandig




Vakzin-induzierte
Immunitat

Ein “Consensus” Spike Protein

» Systemische Immunitéat

Infektions-induzierte
“naturliche” Immunitat

Spike pro t n(S)

o \J
"é‘/

Matrix protein (M)

\

not to scale

Nucleoprotein (N)
and viral RNA

+ alle anderen “non-structure” Proteine
Gewisse intra-host Sequenz-Diversitat wahrscheinlich
Potentiell langere Antigen-Prasenz

» Systemische Immunitéat
» Mukosale Immunitat



Seropositiv vor Impfung Seronegativ vor Impfung
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https://www.medrxiv.org/content/10.1101/2021.12.06.21267352v1



SARS-CoV-2 Antikorper ...

e Titer vs. Spike-Protein korrelieren +/- mit Schutz vor Infektion, aber
Varianten erschweren Interpretation

e Wahl des Antigens entscheidend
e (Schutz vor schweren Verlaufen beruht auf anderen Mechanismen)

e Antikorpertests sind hilfreich fur
— Impfstoffentwicklung und -zulassung durch Immunobridging-Studien
— Erkennung friiherer Infektionen
— Management von immungeschwachten Patienten

Florian Krammer — ,,personal communication
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Intranasale Impfstoffe ?

b Intramuscular/

Alle derzeit verwendeten itradenal
000 Q0 vaccination
Impfstoffe werden injiziert —
ohne wesentliche mukosale
Immunantwort

Intranasale Impfstoffe in
€ Intranasal

klinischer Entwicklung el
(verfiigbar 2023/2024 ?) A

Krammer, Nature, 2020



Ist das Ende der Pandemie in Sicht ?



SARS-CoV-2 Durchimpfungsraten (global

COVID-19 vaccine doses administered per 100 people, Mar 15, 2022 Our World

All doses, including boosters, are counted individually. As the same person may receive more than one dose, the
number of doses per 100 people can be higher than 100.

in Diata

No data 0 50 100 150 200 250 300 350
— ' I I [

Source: Official data collated by Our World in Data — Last updated 16 March 2022, 10:20 (London time) OurWorldinData.org/coronavirus = CC BY



SARS-CoV-2 Varianten - ,Evolution im Zeitraffer"
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Laborbestatigte COVID-19 Falle
(& verabreichte Impfstoffe) global

World Health
Organization

Situation by WHO Region

Europe
Americas

South-East Asia

Western Pacific

Eastern Mediterranean

2

frica

w
=]
c

roe: Werld Health Organization
ff; Data may be incomplete for the cumrent day or week.
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GSTERREICH

Abbildung 5: Prozentualer Anteil der Individuen der Population Osterreich nach Kategorie des Immunschutzes (kein, un-
zureichend, ausreichend) und Alesrgruppe, vermutet auf Basis des Impf- und Genesen-Status, PP (i.e. proportion popu-
lation immunised) pro Tag, von 01.02.2021 bis 25.01_2022.

=== ain Immunschutz === Unzureichender Immunschutz === Ausreichender Immunsc P PI -—

12-17

o "Population Proportion Immunized"

= \( Immunprotektion der Bevolkerung

| basierend auf Impfung und

‘o] Genesenenstatus (01 Feb 2021 - 26 Jan 2022)

S Geschitzte PPI / Osterreich Jan 2022

60+

%] * >20 % nur geimpft
o, * >30% geimpft + genesen >75 %

s * >15% genesen/ Omikron
B g 9P Y P R g o P
Datum

Daniela Schmid - Austrian Institute for Infection Epidemiology & Surveillance
N Popper - Centre for Computational Complex Systems, Vienna, Austria



Kunftige Ziele fur SARS-CoV-2 Impfung

* An SARS-CoV-2 Varianten adaptierte Impfstoffe

= Prozess fiir “fast track” Zulassung zu entwickeln, idealerweise durch Zulassungsbehérden

* Verbesserte COVID-19 Impfstoffe

- Mukosale Immunitat = Schutz gegen Infektion und Transmission
- Impfstoffe (z. B. multivalent) mit breiter Immunantwort einschlieBlich gegen kiinftige VoCs

* Fortgesetzte Bemiihungen um SchlieBen der Impfliicken
Abwagung der Evidenzlage zur Impfung von Vorschulkindern

* Fortgesetzte Uberwachung

* Verbesserte Methoden zur Uberwindung der Impfverunsicherung !
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Corona - Kollateraleffekte



Entwicklung von Impfstoffen

,Normal“ VaccineR & D

5-10 years

W I  COVID-19 Vacci
- o accine

Phase I/Il
GMP Phase! = Phasell | Phaselll |u GMP

Phase Il Licensure
GMP

- < 1year !
Licensure

Andrew Pollard, Oxford Vaccine Group






NEJM 18 April 2022
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Prefusion F Protein-Based Respiratory Syncytial Virus Immunization
in Pregnancy

Tendon TAZ ot ok DOM 10300/ EAT1 000E3

LR Tl S )

An offortiw sacci s swedod 30 parent 1Py B
Ol e LIV et whih s sesiciond wiel e
dombe of spgresbmenrly 1582000 Addron wariderde an-
oaally. Sl of shom svr nfoots younger s 6 moothe
of age

e e

Ouradgm A phane 5 rembomard oo crmrmiind 1
Cumoed e Wity sl smmssogescey of 20 Evevigs-
Taooal saocu agenat IV F peotsen, the cagpet of swe-
Webiimg pit Baalun ot prrpaen memme

Imnoreonrion, &3 pergnint woomen went spadooniy i
ged 0 oow ol (e gronpe sod wooked sm Mgrotwa of
W 500 g o0 200 g of e KAV poafindam | pritrin

t"

I‘i M\-ﬂ—

-—-ww—-n

s

G Maan 3% Novrviaing Thary bn 554 A& snd 85V & Assan

Hm“ma-&uhb
dowide, ox placrbo s N theough W wavks” pestacon.
T priamary ond podaan of Ont basrim sailyun wom LS
11 O gty and Ouns onlioty Susing (eldomvg.
and mmenoprnar. indamed By WG taems of el
Wwing ssmdodier la rocgeoney” svem aad | snbilical
ol dond w Skivery

Safery: The most common lood sale offoct wn il
modenn puin ot the ecrion sbe. In the 55 mooehe
oo Wil aviry e e bntarim analrus, i alorrnt sveiis
vy sy Duted 0 (b wocom

Lmmanogrna Ny Nou 1B g EIGAOET TS IO
veriod o e vin o svgiosrs sond thear ledass b
- O plarin vrvguesey wnd St il

R e i T L )

Pother waly @ mymered o cmbirvand (W hiure g

® Voo «fficay, ik e il wan nex dewigned e
e

o Purwial fonlogs @ e Whiv. mard! L prvpaest see
o pod thee inflaves, gren ot thin immrrim anshne
inciadod oaly LS. partacpane and owst wasr Whie.

© Ve oflons wih Aot o M0 1T werks’ prvisten,
# perked dhe was snderseporvemted in thin betarin
FEYAETN

Lo Tl Arviche | NTIM Quich Tale

o -~ Ol
‘ ad - L4

L IRl LI

AT

“ ’-—|-~ S (Wgy e gy o--nq
- -~

tamnn (Mg veare 10 ag Yeesm g Seera

-~ e -y




Weitere Impfungen in der Schwangerschaft

. | Konzept I Empfehlung e

,/((\"/)* = Influenza (seit 2005)

J \ Direkter Schutz der Schwangeren | pertussis (seit 2013)
) —(...GBS ?)

= | Direkter Schutz des Fotus

Konzept II

Indirekter Schutz des Neugeborenen
{) durch transplazentaren
// ) Ig6-AK-Transfer |
\

%5




IMPFKOMMISSION

OGKJ

OSTERREICHISCHE GESELLSCHAFT
FUR KINDER- UND JUGENDHEILKUNDE

"= Bundesministerium
Soziales, Gesundheit, Pflege

und Konsumentenschutz

Seit Herbst 2020
kostenfreie Influenzaimpfung fiir

Kinder, Jugendliche bis 14 Jahre

und Senioren

o A vl
o 54

- mahe




Influenza-"Ebbe"” (2020 - 2021)
Wdhrend der COVID-19 Pandemie in Europa

FIGURE 3

Proportion of specimens testing positive (positivity) for influenza virus in sentinel surveillance in weeks40 2020-8 2021
compared with minimum, mean and maximum of previous seasons in 2014/15-2019/20, WHO European Region

O - » R y
4 — 2020/ 21 «ess Min - = Mean 2014/15-2019/20 Max

60

50 - - ~
40 o ~

30 4 p \/ &
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Positivity for influenza virus (%)
7’

40 41 42 43 44 45 46 47 48 49 S50 51 52 §3° 1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16 17 1B 19 20

Week of reporting
Max: maximum; min: minimum; WHO: World Health Organization.

' Only seasons 2015/16 and 2020/21 had week 53,

Adlhoch et al, Eurosurveillance 2021



"Grippewelle” (2021 - 2022)
Wdhrend der COVID-19 Pandemie in Europa

20212022 - Influesnza Machweakse am Zantrom flir Virologle und gemeldete
Influsnzavirusnachwelsevon externen MeldelaboratoriEn®
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ARTICLE

Coinfection with influenza A virus enhances SARS-CoV-2
infectivity

Lei Bai', Yongliang Zhao', Jiazhen Dong', Simeng Liang', Ming Guo', Xinjin Liu', Xin Wang', Zhixiang Huang', Xiaoyi Sun’,
Zhen Zhang', Lianghui Dong’, Qianyun Liu', Yucheng Zheng', Danping Niu', Min Xiang', Kun Song', Jiajie Ye', Wenchao Zheng',
Zhidong Tang', Mingliang Tang', Yu Zhou (', Chao Shen', Ming Dai?, Li Zhou (', Yu Chen(®', Huan Yan', Ke Lan(®'*® and Ke Xu'

The upcoming flu season in the Northern Hemisphere merging with the current COVID-19 pandemic raises a potentially severe
threat to public health. Through experimental coinfection with influenza A virus (IAV) and either pseudotyped or live SARS-CoV-2
virus, we found that IAV preinfection significantly promoted the infectivity of SARS-CoV-2 in a broad range of cell types. Remarkably,
in vivo, increased SARS-CoV-2 viral load and more severe lung damage were observed in mice coinfected with IAV. Moreover, such
enhancement of SARS-CoV-2 infectivity was not observed with several other respiratory viruses, likely due to a unique feature of IAV
to elevate ACE2 expression. This study illustrates that IAV has a unique ability to aggravate SARS-CoV-2 infection, and thus,
prevention of IAV infection is of great significance during the COVID-19 pandemic.

Cell Research (2021) 31:395-403; https://doi.org/10.1038/541422-021-00473-1

INTRODUCTION contrast, another study only reported mild symptoms in limited
The outbreak of severe acute respiratory syndrome coronavirus 2 coinfection outpatients.'® A retrospective study found that the

(SARS-CoV-2) at the end of 2019 has led to a worldwide pandemic. coinfection rate of SARS-CoV-2 and influenza virus was as high as
LIntil 12 lantiary 20271 there have bheen more than 90 millicon C7 204 (amond which 40 204 wac coinfactad with 1AVY in 3 cincla-



Single dose HPV Vaccination ?

WHO-Empfehlung (fir Entwicklungslander)

Stellungnahme NIG/BMG
www.sozialministerium.at



Durchimpfungsraten 2019 vs 2020

Wissenschaftliche
Akademie fiir
Vorsorgemedizin

Impfungen ab Schulalter im Jahresvergleich

il 7019 = 2020
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Quelle: Steirische Impfdatenbank, Wissenschaftliche Gesellschaft fir Vorsorgemedizin



Pressekonferenz Impfen - Graz Landhaushof, 12. Juli 2021
LR J Bogner-Strau8, LR D Kampus, AK-Pris H Lindner, WAVM-Obmann M Adomeit,

HI Dornbusch

Die Zahlen sprechen fiir sich: Die niedergelassenen steirischen Facharztinnen und Fachérzte
fiir Kinder- und Jugendheilkunde haben gemeinsam mit ihren hausérztlichen Kolleginnen und
Kollegen die steirischen Kinder und Jugendlichen mit Riesen-Engagement betreut. Das
Ergebnis sind beeindruckend: Sie haben bei Vorschulkindern um fast 2.000 Impfungen
mehr verabreicht als im Jahr 2019. Damit konnten sie die Riickgéinge, die es im
offentlichen Bereich Corona-bedingt natiirlich gab, nicht nur ausgleichen, sondern auch das

Gesamtergebnis steigern.
Ca. 40 KJFA

|
fast 90% der Kinderimpfungen

Gesundheitsdmtern wurde kaum gentitzt, auf die effektive Moglichkeit der Impfung in
Kinder- und Jugendordinationen wurde leider nicht hingewiesen.

Durch (1im Regierungsprogramm vorgesehene) routineméBige ..Juniorchecks™ zwischen 6
und 18 Jahren - analog zu MKP-Untersuchungen bei Vorschulkindern bzw.
Vorsorgeuntersuchungen bei Erwachsenen — kénnten die Impfraten in dieser Altersgruppe
deutlich verbessert werden. Solche Juniorchecks werden seit einigen Jahren von der
Sozialversicherung der Selbststindigen angeboten, von OGK, BVA und KFA leider nicht.

Lassen Sie mich ein bisschen die Werbetrommel fiir die HPV-Impfung riihren — eine
Impfung, die fiir Kinder und Jugendliche seit 2014 im kostenfreien Kinder-Impfprogramm



yImpfmythen”

Verschworungs-
theorien

Impf-
Verunsicherung

NEIN, SIE MUSSEN IHRE KINDER NICHT IMPFEN

LASSEN. SOLLTE EINE EPIDEMIE AUSBRECHEN,
DANN VERBRENNEN WIR EINFACH EINE HEXE!
o

&

/

PERSCHED

ENDLICH HAT NADINE EINEN KINDERARZT GEFUNDEN, DER SIE VERSTEHT.



Conclusio

* Sinkende Impfraten - eine (schleichende) schwerwiegende globale Bedrohung !

* Mit geringerem Impfschutz und reduzierten SchutzmalSnahmen drohen schwere
Epidemien (RSV, Influenza) und vermehrtes Auftreten anderer impfpraventabler
Infektionen (Masern, Diphtherie, invasive bakterielle Infektionen, ...).

* ,Pro-aktive”“ Gegenmalinahmen sind unbedingt nétig !

e Catch-up Impfungen bei jeder Gelegenheit !






