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Supplementary Methods

Search strategies

Starting from January 2022, we searched the COVID-19 L-OVE (Living OVerview of Evidence) platform and
World Health Organisation COVID-19 Research Database every 6 weeks. As described in the review protocol
(CRD42022306822), we piloted whether a simplified search approach fully identifies the relevant literature. As
all eligible studies were included in the COVID-19 L-OVE repository, searches in the World Health
Organisation COVID-19 Research Database were terminated after 02 June 2022, as no additional relevant
records were identified over the piloting phase.

COVID-19 L-OVE (Living OVerview of Evidence) platform

The L-OVE repository is available from https://iloveevidence.com/. It is regularly updated and includes 41
databases, thereby covering major databases (e.g., PubMed/Medline, EMBASE, CINAHL), trial registries (e.g.,
ICTRP Search Portal, Clinicaltrials.gov, ISRCTN registry) and preprint servers (e.g., medRxiv, bioRxiv, SSRN
Preprints, ChinaXiv).

The search was performed using the following approach:

(1) Filtered by PICO:

> Prevention or treatment
> Public health
> Vaccination
> SARS-CoV-2 vaccines

(2) Combined with the following search string:

infan* OR newborn* OR new-born* OR neo-nat* OR neonat™* OR picu* OR nicu* OR baby OR babies OR
suckling* OR toddler* OR child* OR adolescen* OR pediatric* OR paediatric* OR pube* OR juvenil* OR
preschool* OR youngster* OR kindergart* OR kid OR kids OR boy* OR girl*


https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=306822
https://iloveevidence.com/

World Health Organization COVID-19 Research Database

The WHO COVID-19 research database is available from https://search.bvsalud.org/global-literature-on-novel-
coronavirus-2019-ncov/. It covers multiple, multilingual databases, is updated daily, and is based on searches in
databases, specific journals (e.g., Eurosurveillance), preprints, and is further complemented by hand searching,
and expert-referred scientific articles.

The search was performed using the following search string:

#1 infan$ OR newborn$ OR "new-born" OR "new-borns" OR "neo-natal” OR neonat$ OR picu$ OR nicu$ OR baby OR babies
OR suckling$ OR toddler$ OR child$ OR adolescen$ OR pediatric$ OR paediatric$ OR pube$ OR juvenil$ OR preschool$
OR youngster$ OR kindergart$ OR kid OR kids OR boy$ OR girl$ OR youth OR “young people” OR teen*

#2 vaccin$ OR immunis$ OR immuniz* OR innoculat*

#3 mRna OR Comirnaty OR BNT162b2 OR "bnt 162" OR Pfizer-BioNTech OR tozinameran OR Vaxzervria OR Oxford-
astrazeneca OR astrazeneca OR "azd 1222" OR azd1222 OR chadox-1 OR covishield OR serum-institute OR ad26.cov2.s OR
ad26cov2s OR "jnj 78436735" OR jnj78436735 OR Moderna-biotech OR mRNA-1273 OR elasomeran OR "cx-024414" OR
"RNA-1273" OR coronavac OR picovacc OR Sinovac OR Sinopharm OR Bibp OR "bbibp Corv" OR covaxin OR "bbv-152"
OR "bbv-152a" OR "bbv-152b" OR "bbv-152c" OR bharat-biotech OR "Sputnik-V" OR "sputnik-light" OR VAC31518 or
EpiVacCorona or Convidicea or "Ad5-nCoV" or PakVac OR Novavax OR "NVX-CoV2373" OR "tak-019" OR covovax OR
"COVlran Barakat" OR BBV152 OR "WIBP-CorV" OR KoviVac or CoviVac or "ZF-2001" OR ZIFIVAX OR "ZF-UZ-
VAC-2001" OR "RBD-Dimer" or QazVac or "QazCovid-in" or "TAK-919" OR "ZyCoV-D" or "CIGB 66" or VLA2001 or
CVnCoV OR Zorecimeran OR "CV-07050101" OR curevac OR "INO-4800" OR reluscovtogene-ralaplasmid OR pGX9501
OR "VIR-7831" or "UB-612" or BNT162 or "GRAd-COV2" or "SCB-2019" or "Razi Cov Pars" or Nanocovax or "AdCLD-
CoV19" or "KD-414" or "VBI-2902a" or "COVID-eVax" or "S-268019" or "GLS-5310" or Covigenix or "VAX-001" or
"Vietnam domestic vaccine" or "EXG-5003" or "AKS-452" or "DS-5670a" or "ABNCoV2" OR EuCorVac OR "IIBR-100"
OR ArCov OR "AG0301-COVID19" OR "GX-19N" OR "ARCT-021" OR "LUNAR-COV19" OR "HDT-301" OR HGCO19
OR "AV-COVID-19" OR "PTX-COVID19-B" OR "COVI-VAC" OR CORVax12 OR "MVA-SARS-2-S" OR COH04S1 OR
"AdimrSC-2f" OR "bacTRL-Spike" OR "COVAX-19" OR "DelNS1-2019-nCoV-RBD-OPT1" OR "GRAd-COV2" OR "UQ-
CSL V451" OR "SCB-2019" OR "VXA-CoV2-1" OR "AdCOVID" OR "AAVCOVID" OR "ChAd-SARS-CoV-2-S" OR
HaloVax OR LineaDNA OR MRT5500 OR PittCoVacc OR "T-COVIDTM" OR "LNP-nCoVsaRNA" OR V590 OR V591
OR "ERUCOV-VAC" OR ABNCoV2 OR BUTANVAC OR "Coviran barekat" OR MVC-COV1901 OR Epi-Vac-Corona
OR COV2-PreS-dTM-AS03 OR Vidprevtyn OR Corbevax OR GBP510 OR BBV154 OR "Gam-COVID-Vac" OR GAM-
KOVID-VAC OR ganulameran OR bnt-162b3 OR abdavomeran OR zorecimeran OR pidacmeran OR "BNT-162c2" OR
SCB-2019 OR AG-0302 OR "SpikeVAX" OR covilo OR KCONVAC OR KconecaVac OR "BECOV2A" OR Nuvaxovid OR
"MVC-COV1901" OR “aurora cov" OR "epivaccorona n" OR "erucov vac" OR "finlay fr 2" OR "FINLAY-FR-1A" OR
"pastu covac" OR "nvsi 06 08" OR fakhravac OR "razi cov pars" OR SpikoGen OR "COVAX-19" OR "zycov d" OR
abdavomeran OR "bnt 162b1" OR bnt162b1 OR "bnt-162b1" OR "soberana 02" OR "soberana plus"

#4 #1 AND #2 AND #3



https://search.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/
https://search.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/

Risk of Bias

ROBINS-I

We used ROBINS-I1*? to assess the risk of bias in NRSI. Outcomes rated with ROBINS-I as critical were not
included in the data synthesis to avoid misleading conclusions. A study was classified at critical risk of bias if at
least one domain was rated as critical according to the following criteria:

Bias due to confounding:

A study was classified as critical risk of bias due to confounding if confounding was not measured
and/or uncontrolled (i.e., baseline characteristics were not reported, analysis was not adjusted for
covariates).

Bias in selection of participants into the study:

A study was considered to be at critical risk for selection bias if a substantial proportion of the follow-
up period was likely not included in the analyses and the rate ratio or participants in intervention and
control group was not constant over time.

Bias in classification of interventions:

Critical bias due to misclassification was assigned when there was an extremely high degree of
misclassification of intervention status, e.g., due to an unusually strong recall bias. (Considered as
unusual.)

Bias due to deviations from intended intervention:

A study was rated at critical risk of bias due to deviation from the intervention if effects on the outcome
may have resulted from the initiation of and adherence to the intervention, such as when the
intervention status changed over time and this was not adequately accounted for in the analysis.

Bias due to missing data:

A study was rated at critical risk for missing data bias if there were critical differences between
interventions among participants with missing data, and the missing data could not be identified by
appropriate analysis or were not accessible.

Bias in measurement of outcomes:

Bias in measurement of outcomes was considered critical if the outcome measurement was so different
between intervention groups that they could not be reasonably compared (i. €., the methods of outcome
assessment (NAAT, antigen test), or testing behavior differed significantly between intervention
groups).

Bias in selection of the reported results:

Bias from selective reporting of results was considered critical when there was evidence or strong
suspicion of selective reporting of results (i.e., large deviations from protocol) and the unreported
results are likely to differ significantly from the reported results.



QUIPS

The Quality In Prognosis Studies (QUIPS) tool was developed to assess the risk of bias in studies of prognostic
factors.® The concept is similar to the one of other risk of bias tools and addresses study participation, attrition,
outcome measurement, confounding, statistical analysis and reporting, and the measurement of the prognostic
factor.
As prognostic factors are defined as any characteristic that is predictive of a person’s subsequent outcome,* this
could also be previous exposures (e.g. history of SARS-CoV-2 infection), but also the vaccination status of
individuals when looking at outcomes following SARS-CoV-2 infection. As QUIPS is suitable for risk of bias
assessments of single-arm studies, we decided to use this tool. For the domain focusing on the measurement of
the prognostic factor, we considered the outlined aspects and applied them to our intervention of interest (i.e.,
COVID-19 vaccination).
In the respective domain, we assessed the following:
o Whether a clear definition of the vaccination status was provided (i.e. type of vaccine, number of doses,
dosage)
e  Whether the vaccination status was adequately recorded (e.g. in electronic health records, vaccination
registries) or whether it relied on recall of caregivers or participants
o Whether the definition and recording of the vaccination status was the same for all study participants



Data analysis

Primary analyses were performed using a random-effects model. The restricted maximum likelihood (REML)
method was used for estimating the between-study variance Tau squared.® Study effects for VE were pooled by
applying the inverse variance method, while the pooled RR for safety outcomes was calculated by weighting the
study effects with the Mantel-Haenszel method. We used the Hartung-Knapp adjustment for random-effects
meta-analyses®’ with 3 or more studies and, as ad hoc correction, used the 95% CI of the classic random-effects
model or the Hartung-Knapp meta-analysis, whichever was wider.®

We specified the following subgroup analyses in the protocol anticipating that many of them would not be
feasible due to the lack of data: vaccine type; product; incomplete / complete / booster dosing regimen; age
group (e.g., 0-4 years vs. 5-11 years); sex (female vs. male); location (geographical region); baseline immunity
(seropositive vs. seronegative) through natural infection, or after basic vaccination for booster-vaccination
studies; risk groups (e.g., for immunocompromised participants); concomitant treatments (e.g., B-cell depleting
therapies). Prespecified sensitivity analyses included risk of bias (e.g., low risk of bias vs. unclear and high risk
of bias studies with the same study design); study design (prospective vs. retrospective); type of publication:
peer-reviewed vs. other publication formats (e.g. preprint articles, letters); random-effects vs. fixed-effect model
meta-analysis; and exclusion of studies with inexplicably high or low effects.

We intended to explore potential publication bias for outcomes with >10 included studies through investigation
of funnel plot asymmetry and by conducting a linear regression test according to the Cochrane Handbook®.
However, this was not possible as we included a maximum of 6 studies per outcome in meta-analysis.



Certainty of evidence (GRADE)

The certainty of evidence (CoE) was assessed using the GRADE (Grading of Recommendations Assessment,
Development and Evaluation) approach.®

GRADE considers five domains (risk of bias, consistency of effect, imprecision, indirectness and publication
bias) in addition to the consideration of the underlying study design to rate the certainty of evidence. In
accordance with the GRADE guidelines on rating the certainty of evidence for NRSIs, we started with a high
CoE for outcomes assessed with ROBINS-1.1t

For each of the considered domains we downgrade our certainty by 1 level, in case of serious concerns, or by 2
levels in case of very serious concerns, resulting in the overall rating of high, moderate, low or very low for each
evaluated outcome.®



Study overview
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List of studies awaiting classification

Studies awaiting classification were those that nearly met inclusion criteria, but relevant information was missing to fully determine eligibility (e.g. with missing subgroup data
for our age-group of interest), or those that may become eligible for future versions of this review (e.g. studies using COVID-19 vaccines in the relevant age-group, however
without approval in the EU).

Nr. Author of main Reference(s) Reason
publication
1. Bharat Biotech Bharat Biotech International L. COVAXIN in a Pediatric Cohort. clinicaltrialsgov. 2021. Available from: Vaccine not
International L, 2021 https://www.clinicaltrials.gov/ct2/show/NCT04918797. approved in EU
2. Biological E Limited, | Biological E Limited. Biological E's CORBEVAX vaccine clinical study for protection against Covid-19 disease in children. Clinical Trials Registry - India. | Vaccine not
2021 2021. Available from: http://wwuw.ctri.nic.in/Clinicaltrials/pmaindet2.php?trialid=60393. approved in EU
3. Brumels K, 2022 Brumels K, Jensen-Bender W. Pharmacology Focus: Pfizer-BioNTech's COVID-19 Vaccine for Children 5 to 11 Years of Age. S D Med. 2022;75(1):36-7. No full text
Auvailable from: https://www.ncbi.nlm.nih.gov/pubmed/35015942. available
4. CanSino Biologics I, CanSino Biologics I, Ab - This is an international multicenter s-a, open-label study to evaluate the i, responses, safety profiles of children aged y, adolescents | Vaccine not
Ab, 2021 aged y, et al A Study to Evaluate the Safety and Immunogenicity of a 2-dose Regimen With Ad5-nCoV and Ad5-nCoV-IH in Children and Adolescents approved in EU
Aged 6-17 Years. clinicaltrialsgov. 2021. Available from: https:/clinicaltrials.gov/ct2/show/NCT05169008.
5. Center for Genetic E, | Center for Genetic E, Biotechnology. Evaluation of the safety and immunogenicity of the vaccine candidate "ABDALA" in children and adolescents. Vaccine not
Biotechnology, 2021 RPCEC. 2021. Available from: https://rpcec.sld.cu/en/trials/RPCEC00000381-En. approved in EU
6. Chantasrisawad et al, | Chantasrisawad N, Puthanakit T, Kornsitthikul K, et al Immunogenicity to SARS-CoV-2 Omicron variant among school-aged children with 2-dose of Vaccine not
2022 inactivated SARS-CoV-2 vaccines followed by BNT162b2 booster. Vaccine: X. 2022. 12, 100221. Available from: approved in EU
https://www.sciencedirect.com/science/article/pii/S259013622200081X
7. Children's Oncology Children's Oncology Group. Evaluation of Immunologic Response Following COVID-19 Vaccination in Children, Adolescents and Young Adults With Type of assessed
Group, 2022 Cancer. clinicaltrialsgov. 2022. Available from: https://clinicaltrials.gov/ct2/show/NCT05228275. vaccine(s) unclear
8. Cinnagen, 2022 Cinnagen. Immunogenicity and Safety of the SpikoGen COVID-19 Vaccine in Children Aged 5 to <12 Years and 12 to <18 Years Compared With Adults Vaccine not
Aged 18 to 40 Years. clinicaltrialsgov. 2022. Available from: https://clinicaltrials.gov/ct2/show/NCT05231590. approved in EU
CinnaGen Company. Comparison of immunogenicity and safety of SpikoGen vaccine in children aged 5 to 12 years, adolescents aged 12 to 18 years and
adults aged 18 to 40 years. Iranian Registry of Clinical Trials. 2021. Available from: http://en.irct.ir/trial/60331.
9. Cinza-Estévez et al, Cinza-Estévez Z, Resik-Aguirre S, Figueroa-Baile NL, et al Immunogenicity and Safety Assessment of a SARS-CoV-2 Recombinant Spike RBD Protein Vaccine not
2022 Vaccine (Abdala) in Paediatric Ages 3 to 18 Years Old: A Double-Blinded, Multicentre, Randomised, Phase 1/2 Clinical Trial (ISMAELILLO Study). 2022. approved in EU
Available from: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4304730
10. Clover Biopharmaceuticals AUSPL. Safety and Immunogenicity of SCB-2019 in Children <18 Years of Age. clinicaltrialsgov. 2022. Available from: Vaccine not
https://www.clinicaltrials.gov/ct2/show/NCT05193279. approved in EU
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Bowel Disease. Inflamm Bowel Dis. 2022;28(7):1019-26. Available from: https://www.medrxiv.org/content/10.1101/2021.06.12.21258810v1. groups mixed in
preprint
12. Erasmus Medical Erasmus Medical Center. COVID-19 Antibody Responses In Cystic Fibrosis. clinicaltrialsgov. 2021. Available from: Type of assessed
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https://clinicaltrials.gov/ct2/show/NCT04992234.
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Espirito Santo, 2022 Adolescents. clinicaltrialsgov. 2022. Available from: https://clinicaltrials.gov/ct2/show/NCT04992260. approved in EU
14. Fernandes et al, 2022 Fernandes EG, Lopez-Lopes GIS, Silva VO, et al Safety and immunogenicity of an inactivated SARS-CoV-2 vaccine (CoronaVac) in inadvertently Vaccine not
vaccinated healthy children. Rev Inst Med Trop Sao Paulo. 2021;63:e83. Available from: approved in EU
https://www.scielo.br/j/rimtsp/a/m8pRZSBYWvL zz9LpWn7wmDR/?lang=en.
15. Finlay Vaccine |, Finlay Vaccine I. SOBERANA PLUS PEDIATRIA. Cuban Registry of Clinical Trials. 2021. Available from: https://rpcec.sld.cu/en/trials/RPCEC00000391- | Vaccine not
2021 En. approved in EU
16. Finlay Vaccine |, Finlay Vaccine I. SOBERANA PEDIATRIA. Cuban Registry of Clinical Trials. 2021. Available from: https://rpcec.sld.cu/en/trials/RPCEC00000374-En. Vaccine not
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Supplementary results

Risk of Bias

Judgements per study and outcome are provided for each domain of the respective assessment tool in the
provided RoB spreadsheet (Appendix 2) and summarised below.

Risk of bias in RCTs

Overall, we had some concerns of bias for most outcomes assessed (13/17). Efficacy outcomes (VE against
SARS-CoV-2 infection, symptomatic COVID-19, hospitalisation, mortality, and MIS-C) were all judged with
some concerns, due to performing a per-protocol rather than an intention-to-treat analysis, leading to missing
outcome data in both trials'?*® and the probability of selective reporting in one trial as interim analysis was not
performed according to pre-specified rule.'?

All safety outcomes (AESIs, local and systemic reactions, and unsolicited AEs), except for SAEs, were also
judged with some concerns of bias. Our concerns originated from the measurement of the outcomes as parts of
the study personnel were not blinded (e.g., persons administering vaccinations). Outcomes were self-reported
events (electronic study diary), and possible knowledge of group assignment (communicated knowingly or
unknowingly by study personnel) could have influenced the reporting or assessment of events by individual
study participants or caregivers. We judged SAEs with a low risk of bias, because a possible knowledge of the
intervention status would probably not affect ascertainment of SAEs given the objectiveness of the outcome due
to their underlying severity.

Risk of bias in NRSIs

The overall risk of bias in NRSIs was rated at least with a serious risk in about half of the outcomes (serious risk:
13/40; critical risk: 8/40). All but two assessed outcomes referred to effectiveness data. Key concerns mainly
originated from incomplete or missing adjustment for relevant confounders (e.g. comorbidities, (time since)
previous SARS-CoV-2 infection, socioeconomic status or risk of exposure, etc.). Outcomes that were not judged
as “serious” or “critical” were rated with a moderate risk of bias (19/40), mainly due to potential residual
confounding and the probability of selective reporting due to the retrospective study designs. Those were:
SARS-CoV-2 infections reported in 6 studies,**° symptomatic COVID-19 reported in 5 studies,*"*820-22 and
COVID-19 related hospitalisation reported in 4 studies.1®2-23

As recommended in the ROBINS-I guidance, outcomes rated with a critical risk of bias were not further
included in data synthesis.? Those were: SARS-CoV-2 infections in 1 study,?* COVID-19 related hospitalisation
reported in 3 studies,?>?” ICU-admissions reported in 2 studies,?®?7 deaths reported in 1 study,?” and myocarditis
in 1 study.?®

Risk of bias in single-arm studies

As only the approved dosing schedule was included in our review, data from dose-finding phase 1 trials were
assessed along with other single-arm studies with the QUIPS-tool. All assessed outcomes were safety outcomes
(SAEs, AESIs, local and systemic reactions, and unsolicited AEs), and 43/52 were rated as “high” for the overall
risk of bias. Local and systemic reactions, and unsolicited AEs were mostly rated with a high risk of bias, mainly
due to the subjectivity in the outcome assessment, and the potential of confounding due to missing assessment of
relevant confounders (e.g. sex, comorbidities, etc.). Serious AEs and AESIs reported by the phase 1 trials!>%3
were judged with a moderate risk of bias, as confounding was also not considered. We had no concerns in
outcome measurement as participants were closely monitored and objective definitions used. Serious AEs and
AESIs reported by the observational studies were rated with a serious risk of bias, as in addition to concerns of
potential confounding, there were concerns of attrition or in the measurement of the outcomes (e.g. because data
was derived from a nationwide voluntary reporting system and several events probably not reported).
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Three arm
retrospective cohort
study’
Cohort study

Cohort study

Cross-sectional
study’
Cross-sectional
study’
single-arm phase 2
clinical trial
Matched cohort
study®
Cross-sectional
study
Retrospective cohort
study’
Retrospective cohort
study emulating a
target trial
RCT, phase 2-3

RCT, phase 1

Retrospective cohort
study®
Longitudinal cohort
study

Type of
publication
Peer-reviewed

Peer-reviewed

Peer-reviewed

Peer-reviewed
Peer-reviewed
Peer-reviewed
Peer-reviewed
Peer-reviewed
Peer-reviewed

Peer-reviewed

Peer-reviewed
Peer-reviewed
Preprint

Preprint

Geographical
region
Israel

NR

NR

Italy
Italy
Thailand
Qatar
Italy
Italy

Israel

USA, Canada
USA, Canada
USA

Canada

Study period

12.2021-
01.2022

NR

NR

15.12.-
21.12.2021
01.02.-
28.02.2022
04.2022-
05.2022
01.-07.2022

02.-03.2022
02.-04.2022

11.2021-
01.2022

NR
NR
11.2021-
01.2022

07.2020-
04.2022
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Variant of
Concern
Omicron

Wildtype,
Beta, Delta,
Omicron
Wildtype,Alp
ha, Beta,
Gamma,
Delta,
Omicron
NAI!

Omicron
Omicron
Omicron
Wildtype,
Omicron
Omicron
Omicron
Pre-O
micron’f
Pre-O
micron’™

Omicron

Omicron

COl disclosures

Nothing to
disclose

Potentially
irrelevant?

Potentially
relevant®

Nothing to
disclose
Nothing to
disclose
Nothing to
disclose
Nothing to
disclose
Nothing to
disclose
Nothing to
disclose
Potentially
relevant®

NR
NR
Nothing to

disclose
NR

Financial support

No funding received

Industry sponsored

Non-industrial

No funding received
No funding received
Non-industrial
No funding received
Non-industrial™
No funding received

Non-industrial

Industry sponsored
Industry sponsored
No funding received

Non-industrial™

Follow-up

> 14 days

28 days after each dose

14 and/or 28 days after each dose

24-48 h, 7 and 20 days after each dose
14 days after each dose
14 days after second dose
Median 69 days (IQR, 31-97 days)
7 to 15 days after second dose
> 70 days after last dose
14 to 27 days after first dose, 7 to 21
days after the second dose
Median 17 days after first dose
Median 51 days after 2nd dose
NR

Up to 48 days

NR



Study

Elias et al*’

Flemming-Dutra et
aIZO
Fowlkes et al*®
Girard et al 3¢

Hartono et al *

Hause et al A*

Hause et al B#

Hause et al C*

Hu et al*®

Jang et al*®
Joseph et al*
Kastl et al*®

Khan et al*®

Kim et al*

Klein et al*’

Study design

Cross-sectional
study’

Case-control, test-
negative’
Prospective cohort
study’
Single-arm,
observational
Case series’

Passive
surveillance, single-
arm
Passive
Surveillance, single-
arm
Passive
Surveillance, single-
arm
Active Surveillance,
single-arm

Retrospective cohort
study
Prospective cohort
study
Prospective cohort
study’
Case-control, test-
negative’

Passive
Surveillance, single-
arm
Case-control, test-
negative

Type of
publication
Peer-reviewed

Peer-reviewed
Other
Preprint
Peer-reviewed

Other

Other

Other

Preprint

Peer-reviewed
Peer-reviewed
Peer-reviewed

Peer-reviewed

Peer-reviewed

Other

Geographical
region
USA

USA
USA
USA, Canada
USA

USA

USA

USA

USA

South Korea
Israel
USA

USA, Puerto Rico

Korea

USA

Study period

12.2021-
02.2022

12.2021-
02.2022
12.2021-
02.2022
NR

05.2021-
02.2022
11.2021-
02.2022

05.-07.2022
10.2022-
01.2023

11.2021- 06.2022

03.-08.2022

11.2021-
05.2022
03.2021 (onging)

11.2021-
12.2021; 01.2022-
09.2022
03.-07.2022

04.2021-
01.2022
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Variant of
Concern
NA!

Omicron

Omicron

Omicron

NA!

NAI!

NAI!

NA!

NAI

Omicron
Delta,
Omicron

NA

Delta,
Omicron

NAI

Omicron

COl disclosures

Potentially
relevant®

Nothing to
disclose
Potentially
irrelevant®
Potentially
relevant®
Potentially
relevant®
Potentially
irrelevant?

Nothing to
disclose

Nothing to
disclose

Potentially
irrelevant?

Nothing to
disclose
Nothing to
disclose
Potentially
relevant®
Potentially
relevant®

Nothing to
disclose

Potentially
relevant®

Financial support

Non-industrial

Non-industrial
NR
Industry sponsored
Non-industrial

Non-industrial™

Non-industrial™

Non-industrial™

Non-industrial™

No funding received
No funding received
Non-industrial

Industry sponsored

Non-industrial™

Non-industrial

Follow-up
1 to 304 days after vaccination (median
81 days [IQR, 48-193 days]
after dose 1; 63 days [IQR, 36-173 days]
after dose 2)
2 months since 2nd dose
14-82 days
Day 57 (28 Days post 2nd dose)
NR

NR

NR

NR

From first day of vaccination to receipt
of next dose, death, disenrollment, end
of risk window or end of study period
Reported intervals: 15-30, 31-60, 61-90;
used in meta-analysis: 15-30
data collections on day 21 (visit 2), day
90 (visit 3), and day 180 (visit 4)
up to 18 months

up to >90 days after vaccination

NR

14-67 days



Study

Leung et al A*

Leung et al B®

Malden et al*®
Mattiuzzi et al?®
Nygaard et al®
Piché-Renaud et

al?

Price et al®
Ripabelli et al®®
Rosa Duque et al**
Sacco et al*
Shi et al”
Simmons et al*®
Stich et al*®
Straus et al?®
Suntronwong et
al*

Tanetal®

Walter et al- Phase
2/3%?

Study design

Retrospective
ecological
surveillance study’
Non-randomized
phase 2 trial

Cross-sectional
study’
Retrospective cohort
study
Prospective cohort
study’
Case-control, test-
negative’
Case-control, test-
negative'
Active surveillance
study
Retrospective
ecological study®
Retrospective cohort
study®
Retrospective cohort
study®
Case-control study®

Retrospective cohort
study
Passive
Surveillance, single-
arm
longitudinal
serological cohort
study’
Cohort study®

RCT, phase 2-3

Type of
publication
Peer-reviewed

Preprint

Peer-reviewed
Short
communication
Peer-reviewed
Preprint
Peer-reviewed
Peer-reviewed
Preprint
Peer-reviewed
Other
Preprint
Peer-reviewed

Peer-reviewed

Preprint

Preprint

Peer-reviewed

Geographical
region
China

China

USA
Italy
Denmark
Canada
USA
Italy
China
Italy
USA
Canada
Germany

Global

Thailand

Singapore

USA, Spain,
Finland, and Poland

Study period

01.-04.2022

05.2021-
NR

11.2021-
02.2022
Data until
27.04.2022
11.2021-
03.2022
01.-05.2022

12.2021-
02.2022
12.2021-
01.2022
01.-04.2022

01.-04.2022

12.2021-
02.2022
02.2021-
01.2022
04.2021-
04.2022
12.2020-
02.2022

01.2021-
11.2022

01.-02.2022

06.-10.2021
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Variant of
Concern
Omicron

Wildtype,
Omicron

NA/
Omicron't
NA!

Omicron
(BA.1, BA2)
Omicron

NA!

Omicron
(BA2)
Omicron

Delta,
Omicron
Delta,
Omicron
Omicron
(BA.1)
NAI

Omicron

Omicron

Pre-O
micron’f

COl disclosures

Potentially
irrelevant®

Nothing to
disclose

Nothing to
disclose
Nothing to
disclose
Nothing to
disclose
Potentially
relevant®
Potentially
irrelevant?
Nothing to
disclose
Potentially
relevant®
Nothing to
disclose
Potentially
irrelevant?
Potentially
irrelevant®
Potentially
relevant®
Potentially
relevant®

Nothing to
disclose

Nothing to
disclose
Potentially
relevant®

Financial support

Non-industrial

Non-industrial

Non-industrial™
No funding received
Non-industrial
Non-industrial
Non-industrial
No funding received
Non-industrial
No funding received
Non-industrial
Non-industrial
Non-industrial™

Industry sponsored

Non-industrial™

No funding received

Industry sponsored

Follow-up
Mean 24 days (SD 9 days)
post-dose: 14-42 days, adverse
reactions: 7 days unsolicited adverse
events: 28 days
0 to 14 days after each dose
< 120 days since completion of primary
vaccination schedule
At least 4 weeks; max. 97 days
>90 days after vaccination
> 14 days
up to 10 days after vaccination
Mean 27-4 days
SARS-CoV-2: Jan 17 to April 10 Severe
disease: Jan 17 to March 13
>14 days since last dose
NR

Median 34 days (IQR 22 to 63)

From implementation of vaccine
programmes to 15.02.2022

until 09.11.2022

> 7 days after 2nd dose

Median 2-3 months (range, 0 to 2-5)



Study
Walter et al- Phase
112
Wanlapakorn et
a|57

Wood et al*®

Yoshida et al*®

Zambrano et al®

Study design
RCT, phase 1

prospective cohort
study’

Active surveillance
study
observational and
historical cohort
study
Case-control, test-
negative'

Type of
publication
Peer-reviewed

Preprint

Preprint

Peer-reviewed

Peer-reviewed

Geographical
region
USA, Spain,
Finland, and Poland
Thailand

Australia

Japan

USA

Study period
03.-09.2021
03.-06.2022

07.2021-
05.2022
up to

06.2022

07.2021-
04.2022

29

Variant of
Concern
Pre-O
micron’f
Omicron

NAI

NA!

Omicron

COl disclosures

Potentially
relevant®
Nothing to
disclose

Nothing to
disclose
Potentially
relevant®

Potentially
irrelevant?

Financial support
Industry sponsored

Non-industrial

Non-industrial

Non-industrial™

Non-industrial

Follow-up
From dose 1 to 1 month after dose 2
Safety: 7 days after each dose;
Blood samples: before 1st dose and 2nd
dose, and 1 month after 2nd dose

Up to 3 days after each dose

7 days after each dose

>121 days



Study, participant and intervention characteristics (continued)

Study

Amir et al**

Bartsch et al A%
Bartsch et al B®

Bloise et al*!

Capponi et al*?

Chantasrisawad et
a|33

Chemaitelly et al*®
Cinicola et al*

Cocchio et al*®
Cohen-Stavi et al*’

Creech et al- Phase
2/31
Creech et al- Phase
113
Dorabawila et al?®

Doucette et al*®

Age
in years

Range 5-10

Median 8 (range
6-11)
Median 9 (range
5-11)
Mean: 114
months (SD: 4-
24)#
Mean 82 (SD 3)

BNT162b2 (3
weeks): mean 8-4
(SD1-8)
BNT162b2 (8
weeks): 8-9 (SD
1.8)
Median 8 (IQR 8-
12)

Mean 8-1 (SD
2:3)

NR
Median 8 (IQR 7-
11)

Mean 8:5
(SD 1-65)
Median 9 (range
6-11)
1G: mean 8-3
(SD/range NR)
CG: mean 7-8
(SD/range NR)
Range 5-11

Sex
(% female)

% person days
at risk:
1G: 48-3%
CG: 48-5%
50-0%
34%

55-9%

47-0%

BNT162b2 (3
weeks): 41-1%

BNT162b2 (8
weeks): 59-3%

49-9%
37%

NR
49.0%

49-2%
48-7%

NR

NR

% seropositive or
with known previous
infection
0%

0%
0%

6-4%

10-5%

NR

0%
11-1%

NR
0%

8-6%
7-4%

NR

NR

Comorbidities (%
of eg diabetes,
cancer, etc)
NR

NR
NR
19-3%
5% (non-allergic)

12-3% (allergy)
NR

14-4%
NR

NR
8:0%

NR
NR

NR

NR

30

Intervention

BNT162b2

MRNA-1273
BNT162b2

BNT162b2

BNT162b2

BNT162b2 (8
weeks)

BNT162b2
BNT162b2

BNT162b2
BNT162b2

MRNA-1273
MRNA-1273

BNT162b2

BNT162b2,
mRNA-1273

Number of
doses

1-2

Number assigned
to intervention

group
NR; person-days at
risk 2nd dose =
366,364
12
32

569

579

56

18,728
27

40,318
94,728

3007
380

365,502

464

Comparator

BNT162b2 (3-7
days after 1st dose)

NR
NA

NA

NA

BNT162b2 (3
weeks)

No vaccination
NA

No vaccination
No vaccination

Placebo
NA

No vaccination

NA

Number assigned
to control group

NR; person-days at
risk internal control
(3-7 days from 1st
dose) = 367,168
NR
NA

NA

NA

54

(IQR, 31-97 days)
NA

81,895
94,728

995
NA

NR

NA



Study

Elias et al*’
Flemming-Dutra et
aIZO
Fowlkes et al*®
Girard et al 3¢
Hartono et al *°
Hause et al A%

Hause et al B#
Hause et al C*

Hu et al®
Jang et al*®
Joseph et al*
Kastl et al*®
Khan et al*®

Kim et al*

Klein et al*’

Leung et al A*

Age
in years

Median 8-0 (IQR
6-1-9-1)
Median 8 (range
5-11)
Range 5-11
Mean 8-8 (range
6-11)
Average 13
(range 8-17)%8
Mean 8 (range 5-
11)

NR
Median 9 (range
5-11)
Range: 5-11
Range: 5-11
Mean 9-18 (SD
1-97, range 5-11)
Range 5-11

Mean 9 (SD 2)

Range 5-11

NR

NR

Sex
(% female)

1G: 32:2%
49%

NR
40-0%

22:2%

49-7%

NR
49-0%

NR for age
group
1G: 49-5%
CG: 48-7%
37-3%
44%
51%

NR

51-7%

NR

% seropositive or
with known previous
infection
NR
25-45%

NR
0%

NR

NR

NR
NR

NR
1G: 20-5%
CG: 47-7%
0%
10%
Cases: 9%

Controls: 18%
NR

NR

NR

Comorbidities (%
of eg diabetes,
cancer, etc)
NR
NR

10-20%
NR

NR

NR

NR
NR

NR
NR
NR

100% (inflammatory
bowel disease)
3-4%

NR

8-1% chronic
respiratory
conditions, 4-6%
chronic non-
respiratory condition
NR

31

Intervention

BNT162b2,
MRNA-1273
BNT162b2

BNT162b2
MRNA-1273

BNT162b2
BNT162b2
BNT162b2
bivalent
BNT162b2 or
bivalent mRNA-
1273
BNT162b2
BNT162b2
BNT162b2
BNT162b2

BNT162b2

BNT162b2

BNT162b2

BNT162b2

Number of
doses

1-2

3rd dose
3rd-5th dose™

1-3

1-3

1-2

Number assigned
to intervention

group
87
15,778

640
20

NR; approx. 16
million doses
administered

657,302
953,359

NR, >1-8 million
29,473
110
118
69,383
NR, approx. 58,636
(number of
administered 1st

doses)
582

71,207

Comparator

NA

No vaccination

No vaccination
NA

NA

NA

NA
NA

NA

No vaccination

NA

NA

No vaccination

NA

No vaccination

No vaccination

Number assigned
to control group

NA
58,430

336
NA

NA

NA

NA
NA

NA
3,016,913
NA
NA
101,420

NA

8599

181,973



Study

Leung et al B

Malden et al*®
Mattiuzzi et al®®
Nygaard et al®

Piché-Renaud et
a|22

Price et al®

Ripabelli et al*®
Rosa Duque et al*

Sacco et al*
Shi et al?

Simmons et al*®

Stich et al®®

Straus et al®
Suntronwong et al?*
Tan et al®

Walter et al- Phase
2/3%?

Age
in years

9-1 (IQR 8-6-
12-1)

Median 8 (range
5-11)
Range 5-11

Range 5-11
IG: mean 7-82
(SD 2-05)
CG:mean 7-4
(SD2-1)
Median 8
(IQR 6-10)

Mean 8-9 (SD
1-8)
Range: 5-11
Range: 5-11
IG: median 9
(IQR 8-11)
CG: median 7
(IQR 8-9)
NR

Range 5-11

NR; <121l
Range 5-7
Median 8
(IQR 6-10)
Mean 8-2
(SD 1-94)

Sex
(% female)

52%

49%
NR
NR

IG: 46-1%
CG: 48-3%

44.0%

50-7%
42-8%

48-6%
45-6%

NR

NR

52:-4%
51-4%
48-7%

47-9%

% seropositive or
with known previous
infection
NR
10%

NR
NR

1G: 2-2%
CG: 3-6%

NR

0-06%
NR

0%
NR

NR

NR

NR
27-4%
NR

8-7%

Comorbidities (%
of eg diabetes,
cancer, etc)
Advanced chronic
kidney disease
(stage 3 or above)
NR

NR

NR
1G: 23-1%
CG: 22-8%

82% of cases, and
73% of controls
with at least 1
underlying condition
6-6%

NR
NR
NR

Immunocompromise
d: 0-9% asthma:
1-9%
100% (chronic
kidney disease
including kidney
transplant
recipients)
NR
NR
NR

20-5%

32

Intervention

BNT162b2

BNT162b2
BNT162b2 or
MRNA-1273

BNT162b2
BNT162b2

BNT162b2

BNT162b2
BNT162b2

BNT162b2
BNT162b2

BNT162b2 or
MRNA-1273

BNT162b2

mMRNA-1273
BNT162b2
BNT162b2

BNT162b2

Number of
doses

1-3

1-2
1-2

1-3
1-3

Number assigned
to intervention

group
25
7,077
1,204,468

208,088
8606

70

229
12

1,063,035
48

NR

43

36,782 Person-Years
89
110,339

1528

Comparator

NA

NA
No vaccination

NA
No vaccination

No vaccination

NA

No vaccination
No vaccination
No vaccination

No vaccination

NA

No vaccination™

No vaccination
No vaccination

Placebo

Number assigned
to control group

NA

NA
2,291,598

433,484
4314

467

NA
956

176,8497
301

NR

NA

NR
108
65,411

757



Study Age Sex % seropositive or Comorbidities (% Intervention Number of Number assigned Comparator Number assigned

in years (% female) with known previous of eg diabetes, doses to intervention to control group
infection cancer, etc) group
Walter et al- Phase Mean 7-9 68:7% NR NR BNT162b2 2 16 NA NA
112 (SD 1-89)

Wanlapakorn et Mean 6-2 (SD 53-3% 10% 10% (asthma, BNT162b2 2 30 NA NA
al®’ 1-1) autism)

Wood et al*® Range: 5-11 Dose 1: 28-0% NR Dose 1: 36-0%, BNT162b2 1-3 Dose 1: 132,313 NA NA

Dose 2: 30-0% Dose 2: 39-0% Dose 2: 79,542

Yoshida et al® Mean 8-8 (SD 48-7% NR 51-3% (allergic BNT162b2 1-2 421 NA NA
1.9) disease)

Zambrano etal® | Cases: median 8:5 NR NR NR BNT162b2 2 53 No vaccination 321

(IQR 6-9-10-3)

Controls: median

79 (IQR 6:7-9-7)
NR: not reported, CG: control group, COI: conflicts of interest, 1G: intervention group, IQR: inter quartile range, NA: not applicable, not reported, RCT: randomised controlled
trial, SD standard deviation
*Subsample of Creech et al. TPassive surveillance (registries used). *Less than 33% of authors and neither first-or last author declare relevant financial COls (see column COI
disclosures). $More than 33% of authors or first-or last author declare relevant financial COIs (see column COI disclosures). TActive surveillance. 'Variant of concern not relevant
in safety-only studies. " Academia or governmental. TfIf variants were not reported by the study, cases were differentiated by calendar time. **Average age indicated as it was
reported. Age given in months. $8Average age indicated as it was reported. The data were extracted exclusively from cases between 5 and 11 years of age. "Bivalent booster,
children had already received 2-4 doses before further booster. IThis could also include children <5 years of age, but mMRNA-1273 was not approved in younger children before
the end of the observation period. ““Compared with expected rate from a population-based data estimate derived from individuals without a diagnosis of COVID-19 between
March 2020 and January 2021 from the US Premier Healthcare Database.
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Overview of reported outcomes per study

Study

Efficacy/Effectiveness

Immunogenicity

Safety

COVID-19
related
mortality

ICU
admission
due to
COVID-19

Hospital
admission
due to
COVID-19

Symptomat
ic COVID-
19

SARS-
CoV-2
infection

Multisyste
m
inflammato
ry
syndrome
in children
(MIS-C)

Long-term
effects of
COVID-19
(‘Long
COVID’ or
Post-
COVID)

Neutralizin

g antibody
response

19G
response

T-cell
response

Adverse
events

Serious
adverse
events

Reactogeni
city -local
events

Reactogeni
city -
systemic
reactions

Adverse
events of
special
interest

Amir et al**

Yes

Bartsch et al
A29

Yes

Bartsch et al
BSO

Yes'

Yes'

Yes'

Bloise et al**

Yes?

Yes?

Yest

Capponi et al*?

Yes!

Yest

Yest

Yest

Yes!

Chantasrisawa
d et al®

Yes

Yes

Chemaitelly et
a|16

Yes

Yes

Yes

Yes

Cinicola et al®*

Yes

Yes

Yes

Cocchio et al®*

Yes

Cohen-Stavi et
a|17

Yes

Yes

Creech et al-
Phase 2/3%

Yes

Yes

Yes

Creech et al-
Phase 1%

Yes

Yes

Yes

Yes

Yes

Dorabawila et
a|25

Yes

Yes?

Doucette
et al*®

Yes

Elias et al*’

Yest

Fleming-Dutra
et al?°

Yes

Fowlkes et al'®

Yes

Hartono et al*®

Yest
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Study

Efficacy/Effectiveness

Immunogenicity

Safety

COVID-19
related
mortality

ICU
admission
due to
COVID-19

Hospital
admission
due to
COVID-19

Symptomat
ic COVID-
19

SARS-
CoV-2
infection

Multisyste
m
inflammato
ry
syndrome
in children
(MI1S-C)

Long-term
effects of
COVID-19
(‘Long
COVID’ or
Post-
COVID)

Neutralizin

g antibody
response

19G
response

T-cell
response

Adverse
events

Serious
adverse
events

Reactogeni
city -local
events

Reactogeni
city -
systemic
reactions

Adverse
events of
special
interest

Hause et al A%

Yest

Yest

Yest

Yest

Yest

Hause et al B*

Yes?

Yest

Yes?

Yest

Yest

Hause et al C*

Yes!

Yest

Yest

Yest

Yes!

Hu et al*®

Yest

Jang et al*®

Yes

Yes

Joseph et al*

Yes

Yes

Yes

Yes

Yes

Kastl et al*®

Yes

Khan et al*®

Yes

Yes

Kim et al*

Yes?

Yes?

Yest

Yes?

Yest

Klein et al*’

Yes

Leung et al A%

Yes'

Leung et al B*

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Malden et al*®

Yes?

Yes?

Yes?

Mattiuzzi et
a|26

Yes®

Yes®

Nygaard et al®

Yes!

Girard et al 3*

Yes

Piché-Renaud
et al??

Yes

Yes

Price et al®?

Yes

Yes

Yes

Ripabelli et al*®

Yes!

Yest

Rosa Duque et
a|54

Yes!

Sacco et al*

Yes

Yes

Yes

Yes

Yes

Shi et al?’

Yes?

Yes?

Yest

Simmons et
a|55

Yes!
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Efficacy/Effectiveness Immunogenicity Safety
Multisyste |Long-term
. m effects of .
Study COVID-19 ICU. . HOSP”"?" Symptomat | SARS- inflammato | COVID-19 | Neutralizin Serious Reactogeni F\’_eactogenl Adverse
admission |admission |: . - 19G T-cell Adverse . city - events of
related ic COVID- |CoV-2 ry (‘Long g antibody adverse city -local . -
mortalit due to due to 19 infection  |syndrome |COVID’ or |response response response |events events events systemic special
Y |covip-19 |COVID-19 o ildren | post. P reactions | interest
(MIS-C) | COVID)

Stich et al®® . . o . . . . Yes
Straus et al?® . . . . . . . .. .. . . .. . . Yest
Suntronwong s
et al** Yes
Tan et al® - - Yes Yes
\Walter et al-
Phase 2/312 Yes Yes Yes Yes - Yes - Yes - - Yes Yes Yes Yes Yes
\Walter et al- N N N . .
Phase 112 Yes - - Yes* Yes* Yes* Yes* Yes*
\Wanlapakorn
et al®’ Yes Yes - T - Yes Yes
\Wood et al*® - - . . - - - - - - Yest - Yest Yest Yes*
Yoshida et al*® - - - - - - . . . . . . . Yest
Zambrano et
al° Yes

*Subsample of Creech et al. fOutcome data presented graphically only. *Safety data from single-arm studies were not included in meta-analysis. SEstimates excluded from meta-
analysis due to critical risk of bias (see Appendix 2). "Estimates were excluded from the meta-analysis since a single-dose scheme was examine.
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Vaccine effectiveness

Vaccine effectiveness against pre-Omicron SARS-CoV-2 variants

SARS-CoV-2 infection

One NRSI assessed VE after the first dose against Delta-infections (VE 56%, 95% CI 50 to 61, N=61,350).18 VE
after two doses against SARS-CoV-2 infections with pre-Omicron virus variants (not specified) was 73% (95%
Cl 41% to 87%, N=3497, CoE: moderate) in the identified RCT, and 85% (95% CI 80 to 89, N=59,786, CoE:
moderate) in a NRSI against Delta-infections. Booster vaccinations were not recommended for children 5-11
years before the Omicron era.

Symptomatic COVID-19

Single-dose VE against symptomatic COVID-19 was 49% (95% CI 37 to 59, 1 NRSI, N=61,350) in the Delta-
era.’® VE against symptomatic COVID-19 caused by pre-Omicron variants after complete basic immunization
(i.e. 2 doses) was 86-7% (95% CI 58-1% to 95-8%, 2 RCTs, N=5465, CoE: moderate) in RCTs and 84% (95%
Cl 75t0 91, 1 NRSI, N=59,786, CoE: moderate) in an observational study.

Hospitalisation due to COVID-19

Hospitalisations due to COVID-19 were reported in one RCT (pre-Omicron era), with no cases in either group.*?

COVID-19 related mortality

COVID-19 related mortality was reported in one RCT (pre-Omicron era). No deaths were reported for either
group.*?

Multisystem inflammatory syndrome in children (MIS-C)

There were zero cases of MIS-C reported in the RCTs.

Long-term effects of COVID-19 (‘Long COVID’ or Post-COVID)

We identified no data on the effect of COVID-19 vaccination on long COVID, neither from RCTs nor from
observational studies.

The summary of our vaccine effectiveness findings against pre-Omicron SARS-CoV-2 variants comprising
relative and absolute effects and GRADE assessments are presented per outcome in the table below.
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Summary of vaccine effectiveness findings against pre-Omicron SARS-CoV-2 variants

Population: Children, aged 5-11 years

Intervention: EMA-approved COVID-19 mRNA vaccines (BNT162b2, 2 doses a 10 pg, 21 days apart OR mRNA-1273, 2 doses a 50 pg, 28 days apart)

Comparison: Placebo or no intervention
Outcomes: Vaccine efficacy/effectiveness
Setting: Pre-Omicron SARS-CoV-2 variants

Outcomes Design Absolute effect* Absolute effect* with | Relative effect’ Timing of outcome No. of participants Certainty of the evidence
with placebo/no vaccination (95% CI) measurement (studies) (GRADE)
vaccination

SARS-CoV-2 infection (PCR- or antigen- RCT 1641 per 100,000 443 per 100,000 VE 73% (41-87); Median 51 days after 34978 oo O

test confirmed) IRR 0-27 (0-13- 2" dose MODERATE?

(213 to 968) 0-59)
NRSI 17,491 per 100,000 2624 per 100,00 VE 85% (80-89); Up to 3 months after 59,786 o000
VE-ratio 0-15 2" dose MODERATE®
(1574 to 3498) (0-11-0-20)
Symptomatic COVID-19 RCT 1,319 per 100,000 175 per 100,000 VE 86-7% (58-1- | Median 50-70 days 54651213 o000
95-8); after 2" dose MODERATE®
(5510 553) IRR 0-13 (0-042-
0-42)
NRSI NR# N.E. VE 84% (75-91); | Up to 3 months after 59,7868 XY 1@)
VE-ratio 0-16 2" dose MODERATE®
(0-09-0-25)

Hospitalisation due to COVID-19 RCT N.E., 0 cases N.E., 0 cases observed | VE N.E., 0 cases Median 2-3 months 228512 O O
observed observed after 2" dose Low!

NRSI NA NA VE NA NA 0 NA

COVID-19 related mortality RCT N.E., O cases N.E., 0 cases observed | VE N.E., 0 cases Median 2-3 months 2285 (1) oo O O
observed observed after 2" dose Low!

NRSI NA NA VE NA NA 0 NA

Multisystem inflammatory syndrome in RCT N.E., 0 cases N.E., 0 cases observed | VE N.E., 0 cases Median 50-70 days 546513 e O O

children (M1S-C) observed observed after 2" dose Low

NRSI NA NA VE NA NA 0 NA

Long-term effects of COVID-19 (‘Long RCT NA NA VE NA NA 0 NA

COVID’ or Post-COVID)

NRSI NA NA VE NA NA 0 NA
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Abbreviations:
ClI: confidence interval, EMA: European Medicines Agency, GRADE: Grading of Recommendations, Assessment, Development and Evaluation, NA: not applicable, N.E.: not estimable, NR: not reported, NRSI: non-randomized
study of intervention, PCR: polymerase chain reaction, RCT: randomized controlled trial, SARS-CoV-2: Severe acute respiratory syndrome coronavirus type 2, VE: vaccine efficacy/effectiveness

Footnotes:

*Note: The estimated absolute effect refers to the difference between the observed baseline risk reported for the unvaccinated control group and the risk for experiencing an outcome after vaccination. The absolute effect estimated
for the intervention group is based on the relative effect magnitude of an effect and the baseline risk; i.e. (observed risk /100,000 unvaccinated children) * relative effect. T Note: Relative effects (vaccine effectiveness [VE] or risk
ratios [RR] were derived from meta-analysis, or of one study if no pooled estimate was available. *Note: Crude number of symptomatic COVID-19 cases in unvaccinated children not reported.

GRADE Working Group grades of evidence:

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is the possibility that it is substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Support for Judgements:

20ne level for serious imprecision (one study with few events).

®One level for serious imprecision (data of only one study).

°One level for serious imprecision (artificial precision induced by analysis method).
4Two levels for very serious imprecision (zero or few events).
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Vaccine effectiveness against Omicron SARS-CoV-2 variant

Vaccine effectiveness against SARS-CoV-2 infections and symptomatic COVID-19 over time

Study

Timepoint of first measurement after
full vaccination (T,)

VE (95% Cl) at T,

Timepoint of last measurement after
full vaccination (T,)

VE (95% Cl) at T,

SARS-CoV-2 Infections

Chemaitelly 20221° 1 month 49-6% 4+ months -9-5%
(28-5 10 64-5) (-76-810 32-2)
Cocchio 2022% 14 to 34 days 53% 70+ days 23%
(51 to 55) (20 to 26)
Dorabawila 2022% 14 to 20 days 52% 42 to 48 days -41%
(49 to 53) (-65 to -29)
Khan 202218 1 month after dose 2 45% 9+ months after dose 2 -2%
(41 10 49) (-32 to 20)
Khan 202218 1 month after dose 3 58% 4 months after dose 3 53%
(50 t0 46) (-5 to 79)
Jang 2023 15 to 30 days 57-6% 61 to 90 days 41-2%
(51-6 t0 62-8) (34-3 10 47-4)
Symptomatic COVID-19
Piché-Renaud 20222 7 to 29 days 67% 90+ days 35%
(6010 72) (2110 46)
Sacco 2022% 15 to 28 days 29-3% 43 to 84 days 21-2%
(281 t0 30-4) (19-7 t0 22:7)
Khan 2022 (BA.4/5 subline)®® 3 months after dose 2 7% 9+ months after dose 2 -4%
(-3t016) (-37t021)
Khan 2022 (BA.4/5 subline)*® 3 months after dose 3 56% 3 to 5 months after dose 3 48%
(47 10 63) (2410 65)
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Single-dose vaccine effectiveness

Two studies each assessed VE after the first dose against Omicron-infections (VE 18-9%, 95% CI 0-2 to
34-2),1849 against symptomatic COVID-19 (VE 9-9%, 95% CI 3-6 to 15-7),'822 and against hospitalizations due
to COVID-19 (VE 55-2%, 95% CI 16-1 to 76-1).54%5
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Vaccine safety

Overview of reported safety outcomes

Study Outcome definition Follow-up Participants in intervention group Participants in control Relative effect
with event group with event (95% CI)
Serious adverse events
Bloise et al** Any SAEs as per standard definition” Any Dose - <20 days 0/569 / /
Capponi et al®? Any SAEs as per standard definition”, Dose 2 - <2 weeks 0/579 / /
including myocaridits and anaphylaxis
Creech et al - Phase 1% Any SAEs as per standard definition” Any Dose - <28 days 2/380 / /
Any Dose - >28 days 3/380 / /
Creech et al - Phase Any SAEs as per standard definition” Any Dose - median of 82 days (IQR 6/3007 2/995 RR 0-99 (0-20 to 4-91)
2/3% 14-94)

haHause et al A* Any SAEs as per standard definition™" Any Dose - <21 days 194/ approx. 16 Million / /
Deaths' Any Dose - <21 days 4/ approx. 16 Million / /
Hause et al B# Any SAEs as per standard definition™" Dose 3 - <10 weeks 3/657,302 / /
Deaths’ Dose 3 - <10 weeks 0/657,302 / /
Hause et al C* Any SAEs as per standard definition™* 3rd-5th Dose - January 1st, 2023 2/861,251 / /
Deaths’ 3rd-5th Dose - January 1st, 2023 0/861,251 / /
Joseph et al** Any SAE Any Dose 0/110 / /

Kim et al*® Any SAEs as per standard definition” Any Dose - July 2nd, 2022 2/94,518 / /
Leung et al B® Any SAE Any Dose 0/25 / /
Ripabelli et al*® SAEs (fever >39°C, paresthesia, clustered Dose 1 - up to 7 to 10 days after 3/229 / /

rash) vaccination
Dose 2 - up to 7 to 10 days after 1/199 / /
vaccination
Walter et al — Phase 1% Any SAEs as per standard definition” Any Dose - median of 2- 3 0/16 / /
months (range 0-2-  5)
Walter et al — Phase Any SAEs as per standard definition” Any Dose - median of 2. 3 1/1518 1/750 RR 0-49 (0-03 to 7-89)
2/3" months (range 0-2-  5)
Adverse events of special interest

Bloise et al** Myocarditis or pericarditis Any Dose - <20 days 0/569 / /
Capponi et al® Myocarditis or pericarditis Dose 2 - <2 weeks 0/579 / /
Creechetal - Phase 1¥° | Any AE (serious or nonserious) of scientific Any Dose - <28 days 0/380 / /
and medical concern specific to the Any Dose - >28 days 5/380 / /

Sponsor’s product or program*

Creech et al - Phase Any AE (serious or nonserious) of scientific | Any Dose - median of 82 days (IQR 4/3007 2/995 RR 0-66 (0-12 to 3-61)
2/3% and medical concern specific to the 14-94)

Sponsor’s product or program*
Hause et al A Verified myocarditis reports’ Any Dose - <21 days 17/ approx. 16 Million / /
MIS-C, CDC case definition® Any Dose - <21 days 21/ approx. 16 Million / /
Confirmed MIS-C8 Any Dose - <21 days 4/384,905 / /
Hause et al B Myocarditis Dose 3 - <10 weeks 0/657,302 / /
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Study

Qutcome definition

Follow-up

Participants in intervention group

Participants in control

Relative effect

with event group with event (95% CI)
Hause et al C* Myocarditis 3rd-5th Dose - January 1st, 2023 0/861,251 / /
Hu et al*®® Myocarditis/Pericarditis’ Any Dose - <21 days <11/603,585 / /
Myocarditis/Pericarditis’ Any Dose - <21 days <11/572,742 / /
Myocarditis/Pericarditis™ Any Dose - <21 days <11/605,143 / /
Kim et al* Myocarditis/pericarditis Any Dose - July 2nd, 2022 1/94,518 / /
Hartono et al®® Allergic reactions Dose 21" 1/9 / /
Nygaard et al* Myopericarditis Any Dose - <97 days 1/ 208,088 9/433,484* RR 46 (0-1 to 156-1)
Straus et al® Myocarditis and myopericarditis (Brighton Any Dose - February 15th, 2022 0/49,043 Person-Years expected: 4/100,000 NA
collaboration case definition) 5 Person-  Years'"
Walter et al — Phase 1% Myocarditis, pericarditis, hypersensitivity, Any Dose - median of 2- 3 0/16 / /
or anaphylaxis months (range 0-2-  5)
Walter et al — Phase Myocarditis, pericarditis, hypersensitivity, Any Dose - median of 2.3 months 0/1501 0/741 NA
2/3%2 or anaphylaxis (range 0-2.5)
Wood et al®*® Myocarditis or pericarditis Dose 1 - <3 days 0/132,313 / /
Dose 2 - <3 days 0/79,542 / /
Dose 3 - <3 days 0/59 / /
Local reactions
Capponi et al® Any local reaction Dose 1 - NR 314/579 / /
(pain, tenderness, itch, redness)
Dose 2 - <2 weeks 309/579 / /
Creech et al - Phase 13 Solicited local adverse reactions (injection Dose 1 - <7 days 339/378 / /
site pain/tenderness, erythema (redness
swelling/induration (hardness), groin or
underarm swelling or tenderness ipsilateral
to the side of injection)
Dose 2 - <7 days 355/379 / /
Creech et al - Phase Solicited local adverse reactions (injection Dose 1 - <7 days 2818/3005 481/994 RR 1-94 (1-82 to 2-07)
2/3% site pain/tenderness, erythema (redness
swelling/induration (hardness), groin or
underarm swelling or tenderness ipsilateral
to the side of injection)
Dose 2 - <7 days 2847/2986 491/968 RR 1-88 (1-77 to 2-00)
Hause et al A Local reactions Dose 1 - <7 days 27,716/48,795 / /
(Injection site reactions were: itching,
injection site pain, redness, or swelling)
Dose 2 - <7 days 22,396/39,416 / /
Hause et al B* Local reactions Dose 3 - <7 days 2226/3249 / /
(Injection site reactions were: itching,
injection site pain, redness, or swelling)
Hause et al C* Local reactions 3rd-5th Dose - <7 days 1740/2647 / /
(Injection site reactions were: itching,
injection site pain, redness, or swelling)
Joseph et al* Any local reaction Dose 1 <7 days 37/110 / /

(pain at injection site, erythema, edema,
itching)
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Study Outcome definition Follow-up Participants in intervention group Participants in control Relative effect
with event group with event (95% CI)
Any local reaction Dose 2 <7 days 20/110 / /
(pain at injection site, erythema, edema,
itching)
Kim et al*® Local reactions Dose 1 - <7 days 336/1025 / /
(pain, redness, swelling, itching, urticaria,
and others (not further defined) !'!
Dose 2 - <7 days 148/541 / /
Leung et al B Local reactions (headache, Dose 1-3 Number of events not reported, but / /
fatigue, myalgia, nausea, diarrhea, and others frequencies presented graphically
(not further defined) (see figure 5 of the referenced
manuscript)
Malden et al® Local reactions Dose 1 - <14 days 3140/6247 / /
(fatigue, headache, myalgia, fever, nausea,
rash, chills)
Dose 2 - <14 days 1113/3401 / /
Walter et al — Phase 1% Local reactions Dose 1 - <7 days 14™/16 / /
(injection site pain, tenderness, redness, or
swelling)
Dose 2 - <7 days 14™/16 / /
Walter et al — Phase Local reactions Dose 1 - <7 days 1150/1511 2541749 RR 2-24 (2-02 to 2-49)
2/3% (injection site pain, tenderness, redness, or
swelling)
Dose 2 - <7 days 1096/1501 237/741 RR 2-28 (2-05 to 2-55)
Wanlapakorn et al.>’ Local reactions Dose 1 - <7 days, Overall number of participants with / /
(mostly pain at injection site, redness, Dose 2 - <7 days events not reported, but for each
swelling) observed reaction (see figure 2 of
the referenced manuscript)
Wood et al*® Any local reaction Dose 1 - <3 days 28,997/132,313 / /
(pain, itching, redness, swelling)
Dose 2 - <3 days 18,560/79,542 / /
Dose 3 - <3 days 16/59 / /
Systemic reactions
Capponi et al* Any systemic reaction Dose 1 - NR 166/579 / /
(asthenia, headache, fever >37,5C, joint
pain, abdominal pain, chills, rash)
Dose 2 - <2 weeks 198/579 / /
Creech et al - Phase 13 Solicited systemic adverse reactions Dose 1 - <7 days 207/378 / /
(Solicited systemic reactions were: fever,
irritability/crying, sleepiness, loss of
appetite)
Dose 2 - <7 days 284/379 / /
Creech et al - Phase Solicited systemic adverse reactions Dose 1 - <7 days 1743/3005 519/994 RR1-11 (1-04 to 1-19)
2/3% (Solicited systemic reactions were: fever,
irritability/crying, sleepiness, loss of
appetite)
Dose 2 - <7 days 2332/2986 485/968 RR 1-56 (1-46 to 1-66)
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Study

Qutcome definition

Follow-up

Participants in intervention group

Participants in control

Relative effect

with event group with event (95% CI)
Hause et al A Systemic reactions Dose 1 - <7 days 20,006/48,795 / /
(abdominal pain, myalgia, chills, diarrhea, Dose 2 - <7 days 16,161/39,416 / /
fatigue, fever, headache, joint pain, nausea,
rash, or vomiting) '’
Hause et al B* Systemic reactions Dose 3 - <7 days 1482/3249 / /
(abdominal pain, myalgia, chills, diarrhea,
fatigue, fever, headache, joint pain, nausea,
rash, or vomiting) "
Hause et al C* Systemic reactions 3rd-5th Dose - <7 days 1215/2647 / /
(abdominal pain, myalgia, chills, diarrhea,
fatigue, fever, headache, joint pain, nausea,
rash, or vomiting)'f*
Joseph et al* Any systemic reaction (fatigue, fever, Dose 1 <7 days 12/110 / /
myalgia, headache, lymphadenopathy)
Dose 2 <7 days 7/110 / /
Kim et al* Systemic reactions Dose 1 - <7 days 275/1025 / /
(fever, chills, headache, joint pain, myalgia,
fatigue or tiredness, nausea, vomiting,
diarrhea, abdominal pain, rash, armpit
tenderness, chest pain, heart palpitations, and
others (not further defined)*#*
Dose 2 - <7 days 121/541 / /
Leung et al B¥® Systemic reactions Dose 1-3 Number of events not reported, but / /
(headache, fatigue, myalgia, nausea, frequencies presented graphically
diarrhea, and others (not further defined) (see figure 5 of the referenced
manuscript)
Malden et al® Systemic reactions (fatigue, Dose 1 - <14 days 2 176/6 247 / /
headache, myalgia, fever, nausea, rash,
chills)
Dose 2 - <14 days 1 076/3 401 / /
Walter et al — Phase 1% Systemic reactions Dose 1 - <7 days 8%%/16 / /
(fever, vomiting, diarrhea, headache,
fatigue/tiredness, chills, new or worsened
muscle or joint pain)
Dose 2 - <7 days 8%55/16 / /
Walter et al — Phase Systemic reactions Dose 1 - <7 days 715/1511 334/749 RR 1-06 (0-96 to 1-17)
2/3% (fever, vomiting, diarrhea, headache,
fatigue/tiredness, chills, new or worsened
muscle or joint pain)
Dose 2 - <7 days 771/1501 272/741 RR 1-40 (1-26 to 1-56)
Wanlapakorn et al.>” Systemic reactions Dose 1 - <7 days, Overall number of participants with / /
(fever, headache, myalgia, nausea, vomiting, Dose 2 - <7 days events not reported, but for each
diarrhea) observed reaction (see figure 2 of
the referenced manuscript)
Wood et al*® Any systemic reactions Dose 1 - <3 days 13,066/132,313 / /
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Study

Qutcome definition

Follow-up

Participants in intervention group

Participants in control

Relative effect

with event group with event (95% CI)
(myalgia/arthralgia, headache, fever >38C,
chills, fatigue, gastrointestinal symptoms)
Dose 2 - <3 days 10,234/79,542 / /
Dose 3 - <3 days 7/59 / /
Yoshida et al® Systemic adverse reactions (Headache, Any dose - <7 days 190/421 / /
diarrhea, dizziness, fatigue, muscle pain,
nausea, fever, and medication use)
UNSOLICITED
ADVERSE EVENTS
Bloise et al** Any AE Any Dose NR/569"1 / /
Capponi et al* Any AE Dose 1 - NR 332/579 / /
Dose 2 - <2 weeks 309/579
Creech et al - Phase 1% Unsolicited AEs irrespective of causality Any Dose - <28 days 119/380 / /
Creech et al - Phase Unsolicited AEs irrespective of causality Any Dose - <28 days 716/3007 194/995 RR 1-56 (1-46to 1-66)
2/3%
Elias et al*’ Any adverse reactions Dose 1 30/87 / /
Dose 2 32/73 / /
Hause et al A Any reported adverse events (incl. Serious)* Up t0 19.12.2021 7379/ approx. 16 Million / /
Any health impact Dose 1 - <7 days 7515/48,795 / /
(child was unable to complete normal daily
activities, missed school, or received care
from a medical professional because of new
symptoms or conditions) 't
Dose 2 - <7 days 4515/29,899 / /
Hause et al B Any reported adverse events (incl. Serious)* Dose 3 - <10 weeks 581/657,302 / /
Any health impact Dose 3 - <7 days 546/3249
(child was unable to complete normal daily
activities, missed school, or received care
from a medical professional because of new
symptoms or conditions) "
Hause et al C* Any reported adverse events (incl. Serious)* 3rd-5th Dose - January 1st, 2023 847/861,251 / /
Any health impact 3rd-5th Dose - January 1st, 2023 506/2647 / /
(child was unable to complete normal daily
activities, missed school, or received care
from a medical professional because of new
symptoms or conditions) "
Kim et al*® Non-serious AE Any Dose - July 2nd, 2022 61/94,518 / /
(redness at the injection site, pain, swelling,
myalgia, fever, headache, chills, and
others)””"
Leung et al B¥® Any AE Any Dose 2/25 / /
Malden et al®® Any AE Dose 1 - <14 days 3934/6247 / /
Dose 2 - <14 days 1601/3401 / /
Ripabelli et al*® Any AE — mild (Injection site pain, redness, Dose 1 - up to 7 to 10 days after 187/229 / /

or swelling, tiredness/ asthenia, headache,

vaccination
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Study

Qutcome definition

Follow-up

Participants in intervention group

Participants in control

Relative effect

with event group with event (95% CI)
chills, nausea, insomnia, restlessness,
decreased appetite, abdominal pain, and
fever <38°C)
Dose 2 - up to 7 to 10 days after 139/199 / /
vaccination
Any AE — moderate (Lymphadenopathy, Dose 1 - up to 7 to 10 days after 9/229 / /
muscle/joint pain, localized rash, vomiting, vaccination
diarrhea, pain in a limb other than that
injected, and fever >38 and <39°C)
Any health impact Dose 2 - up to 7 to 10 days after 21/199 / /
vaccination
Walter et al — Phase 1'2 Any AE Dose 1 - <1 month 7/16 / /
Walter et al — Phase Any AE Dose 2 - <1 month 166/1518 69/750 RR 1-40 (1-26to 1-56)
2/3
Wood et al*® Any AE Dose 1 - <3 days 33,597/132,313 / /
Dose 2 - <3 days 22,115/79,542 / /
Dose 3 - <3 days 17/59 / /

AE: adverse event; CDC: Centers for Disease Control; Cl: confidence interval; IQR: inter quartile range; MIS-C: Multisystem Inflammatory Syndrome in Children associated
with COVID-19; NA: not applicable; NR: not reported.
*Any AE that leads to death, is life-threatening, requires inpatient hospitalisation or prolongation of existing hospitalisation, leads to persistent or significant incapacity or
substantial disruption of the ability to conduct normal life functions, congenital anomaly or birth defects, or medically important events. TObtained from Vaccine Adverse Events
Reporting System (VAERS). ia comprehensive list of investigated AESIs is provided in table 39 of the EMA Assessment report. SObtained from US Centers for disease control
Vaccine Safety Datalink (VSD). Tcvs Health database. | Optum Pre-adjudicated claims database. “"HealthCore database. TAll participants experienced an allergic reaction after
dose 1. iiBackground incidences (2014-2018). S8 evel 1, definitive case; level 2, probable case; level 3, possible case; level 4, reported events with insufficient evidence; level 5,
not a case of myocarditis/pericarditis. wExpected cases based on background incidence rates from the US Premier Healthcare Database. lrext Message-Based Vaccine Safety
Surveillance System. 14116 reported injection site pain; unclear whether remaining 2 participants had experienced other/additional local reactions. TTTObtained from Vaccine
Safety Datalink (v-safe). HiText Message-Based Vaccine Safety Surveillance System. 855g/16 reported fatigue; unclear whether the other 8 participants had experienced

other/additional systemic reactions. TMEvents were recorded on days 2, 7, and 20 after each dose, however not over the whole period. lillcov1D-19 vaccination management
system (CVMS, a web-based passive vaccine safety surveillance system).
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Additional outcomes

ICU admission due to COVID-19

Data on ICU admissions were reported in five NRSIs. Two of these are not further described due to the critical
risk of bias. 262" Evidence from a hospital-based, case—control, test-negative study resulted in 5/70 ICU
admission for fully vaccinated and 55/467 for unvaccinated patients.> A cohort study from Italy observed zero
ICU admissions in n=1,063,035 vaccinated and 15 ICU admissions in 1,768,497 unvaccinated children.?
Another cohort study from Qatar observed no cases, in either vaccinated or unvaccinated children (n=18728 per
group).*® Adjusted effect estimates were not available.
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Immunogenicity

Overview of reported immunogenicity outcomes

Study Serological test Definition of seroresponse Variant Participants with GMT (95% ClI)
seroresponse
Neutralising antibody response
Bartsch et al A® Pseudovirus Neutralising Assay NR Wildtype NR/9 934.7
[PNT50] (198-4 to 1671-1)
Beta NR/7 43:4
(25-2 t0 61-5)
Delta NR/9 2620
(88-2 10 435-8)
Omicron NR/7 47-6
(19-2t0 76-1)
Chantasrisawad et sVNT: surrogate virus neutralization % inhibition Omicron NR BNT162b2 (8 weeks):
al® test (BA.1) 540 (47-6 to 61-0)
BNT162b2 (3 weeks):
16-7 (11-7 to 23-8)
PVNT: pseudovirus neutralization test D50 Omicron NR BNT162b2 (8 weeks):
(BA) (BA2) 254 (205 to 313)
BNT162b2 (3 weeks):
41 (25 to 68)
Cinicola et al** NR NR Wildtype NR/27 1024 (1024 to 1024)
Creechetal Pseudovirus Neutralising Assay Increase in titers by a factor of at least Wildtype 313/316 1610-2
Phase 2/3* [PsVNA 1D50] 4 from baseline* (1456-6 to 1780-0)
Creech et al Wildtype 67/67 1204-6
Phase 1% (986-7 to 1470-8)
Delta 133/134 756-4
(651-0 to 878-8)
Girard et al®f Pseudovirus Neutralising Assay NRf¥ Omicron 20/20 95
[PsVNA ID50] (NRY)
Wildtype 20/20 2102
(NR®)
Leung et al B Surrogate virus neutralization test NR Wildtype 73-9% and 93-8% were Responses rose with every dose: 29-7%, 51-7% and
(SVNT) seropositive after doses 2 78-6%
and 3
Surrogate virus neutralization test NR Omicron lower sVNT% compared Responses rose slightly from dose 2 to 3 but
(SVNT) to wildtype remained <30%: 18-5% and 27-2%
Stich et al®® live virus neutralization assay clear cytopathic effect of >10% of that Omicron all children: NR
of the virus control well (cells plus 32/43
virus) kidney transplant
recipients: 14/23
Walter et al SARS-CoV-2 mNeonGreen virus Increase in titers by a factor of at least Delta 262/264 1197-6
Phase 2/32

(1106-1 to 1296-6)
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Study Serological test Definition of seroresponse Variant Participants with GMT (95% ClI)
seroresponse
Walter et al microneutralization assay-NT50 4 from baseline* Delta NR/15 4163
Phase 1% (2584-7 to 6704)
19G antibody response
Cinicola et al®* DiaSorin Liaison SARS-CoV-2 NR NR NR/27 8380 (5120 to 11800)
TrimericS 1gG assay, BAU/mlI
Anti-SARS-CoV- NR NR NR/27 0-45 (0-2210 1-3)
2 NCP ELISA assay
Chantasrisawad et Anti-S-RBD IgG against the ancestral NR Omicron NR BNT162b2 (8 weeks):
al® strain, BAU/mL 2119 (1900 to 2364)
BNT162b2 (3 weeks):
2242 (2041 to 2463)
Doucette et al*® Abbott ARCHITECT SARS-CoV-2 Sample calibration (S/C) value of Omicron Visit 3" 0/21 NR
nucleocapsid IgG assay >1-4 Visit 4: 98/290
Abott ARCHITECT SARS-CoV-2 >50-0 arbitrary units (AU)/mL Omicron Visit 3: 21/21 NR
spike IgG Il RUO assay Visit 4: 290/290
Joseph et al* SARS-CoV-2 IgG Il Quant (Abbott, NR Omicron NR all children:
IL, USA); day 180; BAU/IU 1076 (712:3 t0 1624-0)
Infected children:
1479-0 (878-2 to 2490-0)
Uninfected children:
535-3 (2884 to 933-6)
Kastl et al*® LabCorp Cov2Quant 1gG Assay, Results of 1-0 mg/mL or greater NR 25/25 280
mg/mL, (median, IQR) (18-0to 47-0)
Leung et al B S-RBD IgG NR Wildtype NR RBD IgG responses rose with every dose: 0-63, 1-35
and 2-23
Wanlapakorn et al®’ Receptor-binding domain (RBD) NR NR NR pre dose 1: 0-4 (0-4 to 0-4)
(Total RBD Ig) (U/mL) pre dose 2: 74-7 (55-3 to 101-0)
post dose 2: 10654-0 (84770 to 13390-0)
Anti-RBD IgG (BAU/mL) NR NR NR pre dose 1: 0-5 (0-4 t0 0-7)
pre dose 2: 94-8 (74-7 to 120-0)
post dose 2: 2872-0 (21930 to 3763:0)
T-cell response
Cinicola et al Standard IFN gamma ELISpo, SFC/ NR Wildtype NR/27 563 SFC/10° (154 to 1985)
10% PBMCs
Omicron NR/27 27 SFC/10° (5 to 140)
Leung et al B® Based on PBMC NR Wildtype NR CD4+ 0-010%, 0-010%, 0-028%
CD8+ 0-010%, 0-005%, 0-012%
NR Omicron NR T cells not diminished compared to wildtype

BAU: binding antibody units; CI: confidence interval; GMT: geometric mean titer; IU: international unit; IQR: inter quartile range; NR: not reported; PBMC: Peripheral blood

mononuclear cells, SFC: spot-forming cells.
*If the baseline measurement was less than the lower limit of quantitation, seroresponse by titers that were at least 4 times the lower limit of quantitation.

50




fSubgroup analysis of Creech et al. *Possible that same definition was used as for Creech et al. as data of a random sub-sample were analysed. SPlotted in graph (figure 1 of the
original paper); significantly lower for omicron than against wildtype. "Longitudinal study; first visit after implementation of vaccination for children 5-11 years of age.

51



Subgroup analyses

-mRNA-1273 (Spikevax)

-Walter et al*2 vs. Creech et al**: Symptomatic COVID-19

-See Figure 3:
-Walter et al*? vs. Creech et al**: SAEs, Local and systemic
reactions, AEs

Subgroup category Subgroup defined in study Results Comments / interpretation
Vaccine type mRNA NA -Only mRNA vaccines approved in European Union.
Product -BNT162b2 (Comirnaty) -See VE against pre-Omicron SARS-CoV-2 variants: -No relevant differences and overlapping 95% Cls for all

outcomes except local reactions.

-BNT162b2*2may have a higher risk than mRNA-1273%
for local reactions after the first and second dose (Figure
3).

Incomplete/ complete/ booster dosing
regimen

1 dose (incomplete) vs. 2 doses (complete)
vs. 3 doses (booster)

Omicron period:

-SARS-CoV-2 Infections: VE (95% CI)
1 dose:

Leung et al A*: 33 (3-0 to 53-3)

Khan et al*®: 14 (6 to 21)

RE meta-analysis: 18-9 (0-2 to 34-2)

2 doses: RE meta-analysis (Figure 2):
41-6 (28-1t0 52-6)

3 doses:

Khan et al*®: 55 (50 to 60)Symptomatic COVID-19:
1 dose:

Piché-Renaud et al??: 13 (4 to 21)

Khan et al.: 7 (-4 to 16)

RE meta-analysis: 9-9 (3-6 to 15-7)

2 doses: RE Model (Figure 2):

36-2 (21-5t0 48-2)

3 doses:

Khan et al*®: 61 (55 to 67)

Hospitalisation:

1 dose:

Piché-Renaud et al*%: 53 (NA, NA)

Simmons et al®®: 34-0 (-45-0 to 73-0)

Rosa Duque et al®*: 65-6 (38-2 to 82:5)

RE meta-analysis: 55-2 (16-1 to 76-1)

2 doses RE Model (Figure 2): 75-3 (68-0 to 81-0)

-Complete vaccination and booster vaccination may be
associated with higher VE against SARS-CoV-2
infections, symptomatic COVID-19, and hospitalisation
than incomplete vaccination (1 dose).

-Results are imprecise and should be interpreted with
caution.

doses)

2 doses; Delta period: VE (95% CI)
Female: 80 (70 to 87)
Male: 80 (72 to 87)

2 doses; Omicron period:

Age group (e.g., 0-4 years vs. 5-11 years) NA NA -Only children 5-11 years were included in the analysis.
-See Table 1.
Sex (female vs. male) Female vs. male (2 doses and Omicron 3 Khan et al*®: - Evidence limited but indicated no sex differences.
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Subgroup category

Subgroup defined in study

Results

Comments / interpretation

Female: 16 (12 to 19)
Male: 17 (13 to 21)

3 doses; Omicron period:
Female: 49 (41 to 56)
Male: 49 (41 to 56)

Location (geographical region)

USA vs. Israel
USA vs. Singapore

-See Figure 2:

-SARS-CoV-2 infections: USA®8.2 s, Israel*! vs. Italy®® vs.

Qatar'® vs. South Korea'®

-Symptomatic COVID-19: USA%20 vs, Singapore? vs. Israel’
vs. Italy?

-Hospitalisation: USA*"%2 vs. Singapore®vs. Italy?! vs. Qatar®
vs. Canada?

-No relevant or consistent differences observed except for
SARS-CoV-2 infections where VE was higher for studies
conducted in Israel**’compared to the other studies.

Baseline immunity (seropositive vs.
seronegative) through natural infection,
or after basic vaccination for booster-
vaccination studies

Prior SARS-CoV-2 infection: no vs. yes

Omicron period:

Prior SARS-CoV-2 infection >90 days ago:*® VE (95% CI)
With prior infection:

58 (49 to 66) at <3 months

27 (17 to 35) at 3 months or more

Without prior infection:
37 (34 to 41) at <3 months
-7 (-12 to -1) at 3 months or more

-Baseline immunity reported rarely which limits this
subgroup analysis.
-See Table 1.

depleting therapies)

Risk groups (e.g., for NA NA -VE according to risk groups not reported.
immunocompromised participants)
Concomitant treatments (e.g., B-cell NA NA -No subgroup analyses were available for concomitant

treatments.

AE: adverse event; Cl: confidence interval EPAR: European public assessment report; mRNA: messenger ribonucleic acid; NA: not applicable; NRSI: non-randomized studies of
interventions; SAE: serious adverse event
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Sensitivity analyses

Sensitivity analysis Sensitivity analysis Results Comments / interpretation
conducted
Risk of bias, e.g., low risk of bias vs. NA NA -No outlier results identified.
unclear and high risk of bias studies with -Sensitivity analysis not meaningful due to lack of studies and lack
the same study design of low risk of bias results.
Study design (e.g. controlled vs. NA NA -No outlier results identified.

uncontrolled; prospective vs.
retrospective)

-Sensitivity analysis not meaningful due to lack of studies and
variation of study designs.

Type of publication: peer-reviewed vs.
other publication formats (e.g. preprint
articles, letters)

Symptomatic COVID-19:
Preprint vs. peer reviewed
article

SARS-CoV-2 infections: VE (95% ClI)
Random-effects metaanalysis
Preprint:®

44-2% (27-5 to 57-0) vs.
Peer-reviewed articles:1416-1961

42-6% (28-2t0 54-2)

Symptomatic COVID-19: VE (95% ClI),
random-effects meta-analysis:
Preprint;?22

44-9% (95% CI 21-6 to 61-4) vs.
peer-reviewed articles:1718:202L

28-1% (95% Cl 24-5 to 31-6)

Hospitalisation: VE (95% CI)

Random-effects metaanalysis

Preprint: 222354

77-4% (61-9 to 86-6) vs.

Peer-reviewed articles:?? 73-5% (66-2 to 79-3)

-Sensitivity analyses did not reveal any signals regarding type of
publication

Random-effects vs. fixed-effect model
meta-analysis

-All outcomes included in
meta-analysis: see Figure 2
and Figure 3.

-Differences between random-effects and fixed-effects estimates
from meta-analyses were marginal for all outcomes for point
estimates.

-The 95% CI was considerably wider for the random-effects model
for the outcomes: SARS-CoV-2 infections, COVID-19,
hospitalisation, local reactions dose 1 and dose 2. See Figure 2 and
Figure 3.

-Comparing all random-effects and fixed-effects estimates from
meta-analyses did not indicate clinically relevant differences
between the point estimates but relevant differences for precision
of the following outcomes: SARS-CoV-2 infections, COVID-19,
hospitalisation, local reactions dose 1 and dose 2.

Exclusion of studies with inexplicably
high or low effects

NA

NA

-No outlier results identified.

NA: not applicable
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