
Effectiveness of covid-19 vaccines in adolescents and children
Evidence continues to support vaccination
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Although children and adolescents generally have a
milder form of covid-19 than adults, some young
people develop a severe illness leading to hospital
admission or even death. Children can also develop
complications, such as multisystem inflammatory
syndrome in children and long covid syndrome.1
Furthermore, after the emergence of the omicron
variant and the looseningof social distancemeasures,
cases of covid-19 rose sharply among younger age
groups, further disrupting schools and adding to
communities’ public health burdens. Perhaps
unsurprisingly, and after careful scrutiny of safety
data, public health authorities in many countries
approvedandstronglypromotedcovid-19vaccination
for adolescents and, later on, children.

Castelli and colleagues’ recent BMJ study
(https://doi.org/10.1136/bmj-2022-073070) is a
welcome addition to a rapidly growing literature
evaluating the effectiveness of covid-19 vaccines in
children andadolescentswith realworld data.2 These
age groups were under-represented in
pre-authorisation trials of covid-19 vaccines. So as
vaccination programmes for under 18s advanced, an
important opportunity arose to quantify protection
against mild and severe covid-19 achieved in these
agegroupsand todeterminewhether itwas somehow
different from the protection achieved in adults.

The authors report important findings from a test
negative, matched case-control study, including 139
321 pairs of cases (positive SARS-CoV-2 test) and
controls among children and adolescents aged from
3 to 17 years. They found that protection from mild
infection among children and adolescents waned
quickly over timeduring theperiodwhen theomicron
variant dominated, as it had in adults.1 3 However,
estimates of effectiveness were lower and fell more
steeply among children vaccinated with the
inactivated vaccine BBIBP-CorV (from 37.6% to 2%)
thanamongadolescentsvaccinatedwithmRNAbased
vaccines (from 55.8% to 12.4%). The authors also
estimatedvaccine effectiveness against deaths related
to SARS-CoV-2: again, protection was lower among
children (67%, 95% confidence interval 6.4% to
89.8%) compared with adolescents (97.6%, 81.0% to
99.7%). These results align with those of other
studies, which also reported waning protection
against infection and lower estimates of effectiveness
againstmild and severe covid-19 in studies of children
compared with studies of adolescents during the
omicron dominant period.4 -8

The evidence to date still leaves important
unanswered questions, however. Is covid-19
vaccination truly less effective for children thanother
age groups? If so, what could explain this
discrepancy? A few points must be considered when

interpreting effectiveness studies in children. Firstly,
studies in children can be difficult owing to the
specific characteristics of covid-19 in this age group.
For example, children with SARS-CoV-2 infections
tend to have mild or no symptoms; this could lead to
many undetected infections and an underestimate
of vaccine effectiveness. Secondly, children are far
more likely than adults to become infectedwith other
respiratory viruses, perhaps leading to missed
diagnoses and misdiagnoses. A third and critical
limitation is the low rate of severe disease and death
in this age group, leading to a lack of power in
analyses of these outcomes and wide confidence
intervals around estimates in studies of children
under 12.

Finally, debate persists around whether the reduced
dose of mRNA vaccines (Pfizer-BioNTech and
Moderna) given to childrenunder 12 years could lead
to lower levels of protection. Some preliminary data
showed lower effectiveness from the reduced dose
(10 μg) of mRNA vaccine (Pfizer-BioNTech)
administered to children of 11 years compared with
adolescents aged 12 years receiving a full dose (30
μg).9 However, vaccine effectiveness in children
seems to be lower than in adults (against mild or
severe disease), even for those given inactivated virus
vaccines that contain the same dose for both adults
and children.1 5 -7

The scientific community is still debating how best
to study the effectiveness of covid-19 vaccine in
children, but some level of protection against mild
and severe outcomeshasbeenestablished. The safety
of covid-19 vaccines in this age group is well
supported, although results for rare outcomes are
still under investigation, and surveillance must
continue.10 -13 Although more research is needed on
vaccines' effectiveness at reducing transmission in
the context of emerging variants, sufficient scientific
support exists for public health authorities to
continue to promote vaccines to children and
adolescents. Further real world studies will help to
answer the remainingquestions surrounding vaccine
effectiveness in this age group. Meanwhile, in
addition to vaccines, non-drug interventions remain
central to containing the burden of disease at the
community level.14

Competing interests: The BMJ has judged that there are no disqualifying financial
ties to commercial companies. The authors declare the following other interests:
none. Further details of The BMJ policy on financial interests is here:
https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-
current-bmj-education-coi-form.pdf.”

Provenance: Commissioned; not externally peer reviewed.

1the bmj | BMJ 2022;379:o3018 | doi: 10.1136/bmj.o3018

EDITORIALS

1 Gonçalo Moniz Insitute, Oswaldo
Cruz Foundation (Fiocruz), Salvador,
Brazil

2 Biomedical Science Institute,
University of São Paulo, São Paulo,
Brazil

3 London School of Hygiene and
Tropical Medicine, London, UK

Correspondence to: P T V Florentino
pilar.veras@fiocruz.br

Cite this as: BMJ 2022;379:o3018

http://dx.doi.org/10.1136/bmj.o3018

Published: 20 December 2022

 on 23 D
ecem

ber 2022 by guest. P
rotected by copyright.

http://w
w

w
.bm

j.com
/

B
M

J: first published as 10.1136/bm
j.o3018 on 20 D

ecem
ber 2022. D

ow
nloaded from

 

https://doi.org/10.1136/bmj-2022-073070
https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-current-bmj-education-coi-form.pdf
https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-current-bmj-education-coi-form.pdf
https://crossmark.crossref.org/dialog/?doi=10.1136/bmj.o3018&domain=pdf&date_stamp=20-12-2022
mailto:pilar.veras@fiocruz.br
http://dx.doi.org/10.1136/bmj.o3018
http://www.bmj.com/


1 Cerqueira-Silva T, de Araujo Oliveira V, Paixão ES, etal. Duration of protection of CoronaVac plus
heterologous BNT162b2 booster in the Omicron period in Brazil. Nat Commun 2022;13:.
doi: 10.1038/s41467-022-31839-7 pmid: 35851597

2 Castelli JM, Rearte A, Olszevicki S, etal. Effectiveness of mRNA-1273, BNT162b2, and BBIBP-CorV
vaccines against infection and mortality in children in Argentina, during predominance of delta
and omicron covid-19 variants: test negative, case-control study. BMJ 2022;379:e073070.
doi: 10.1136/bmj-2022-073070 pmid: 36450402

3 Chemaitelly H, Tang P, Hasan MR, etal. Waning of BNT162b2 Vaccine Protection against
SARS-CoV-2 Infection in Qatar. N Engl J Med 2021;385:e83.
doi: 10.1056/NEJMoa2114114 pmid: 34614327

4 Sacco C, Del Manso M, Mateo-Urdiales A, etalItalian National COVID-19 Integrated Surveillance
System and the Italian COVID-19 vaccines registry. Effectiveness of BNT162b2 vaccine against
SARS-CoV-2 infection and severe COVID-19 in children aged 5-11 years in Italy: a retrospective
analysis of January-April, 2022. Lancet 2022;400:-103.
doi: 10.1016/S0140-6736(22)01185-0 pmid: 35780801

5 Jara A, Undurraga EA, Zubizarreta JR, etal. Effectiveness of CoronaVac in children 3-5 years of
age during the SARS-CoV-2 Omicron outbreak in Chile. Nat Med 2022;28:-80.
doi: 10.1038/s41591-022-01874-4 pmid: 35605637

6 Florentino PTV, Alves FJO, Cerqueira-Silva T, etal. Vaccine effectiveness of CoronaVac against
COVID-19 among children in Brazil during the Omicron period. Nat Commun 2022;13:.
doi: 10.1038/s41467-022-32524-5 pmid: 35963844

7 González S, Olszevicki S, Gaiano A, etal. Effectiveness of BBIBP-CorV, BNT162b2 andmRNA-1273
vaccines against hospitalisations among children and adolescents during the Omicron outbreak
in Argentina: A retrospective cohort study. Lancet Reg Health Am 2022;13:100316.
doi: 10.1016/j.lana.2022.100316 pmid: 35872665

8 Fowlkes AL, Yoon SK, Lutrick K, etal. Effectiveness of 2-Dose BNT162b2 (Pfizer BioNTech)mRNA
Vaccine in Preventing SARS-CoV-2 Infection Among Children Aged 5-11 Years and Adolescents
Aged 12-15 Years - PROTECT Cohort, July 2021-February 2022. MMWR Morb Mortal Wkly Rep
2022;71:-8. doi: 10.15585/mmwr.mm7111e1 pmid: 35298453

9 Chemaitelly H, Ayoub HH, Coyle P, etal. Effect of BNT162b2 antigen dosage on protection against
SARS- CoV-2 omicron infection.medRxiv 2022. doi: 10.1101/2022.11.29.22282864

10 Walter EB, Talaat KR, Sabharwal C, etalC4591007Clinical Trial Group. Evaluation of the BNT162b2
Covid-19 Vaccine in Children 5 to 11 Years of Age. N Engl J Med 2022;386:-46.
doi: 10.1056/NEJMoa2116298 pmid: 34752019

11 Han B, Song Y, Li C, etal. Safety, tolerability, and immunogenicity of an inactivated SARS-CoV-2
vaccine (CoronaVac) in healthy children and adolescents: a double-blind, randomised, controlled,
phase 1/2 clinical trial. Lancet Infect Dis 2021;21:-53.
doi: 10.1016/S1473-3099(21)00319-4 pmid: 34197764

12 Pillay J, Gaudet L, Wingert A, etal. Incidence, risk factors, natural history, and hypothesised
mechanisms of myocarditis and pericarditis following covid-19 vaccination: living evidence
syntheses and review. BMJ 2022;378:e069445. doi: 10.1136/bmj-2021-069445 pmid: 35830976

13 Xing K, Tu XY, Liu M, etal. Efficacy and safety of COVID-19 vaccines: a systematic review.
Zhongguo Dang Dai Er Ke Za Zhi 2021;23:-8.pmid: 33691913

14 Singanayagam A, Hakki S, Dunning J, etalATACCC Study Investigators. Community transmission
and viral load kinetics of the SARS-CoV-2 delta (B.1.617.2) variant in vaccinated and unvaccinated
individuals in the UK: a prospective, longitudinal, cohort study. Lancet Infect Dis 2022;22:-95.
doi: 10.1016/S1473-3099(21)00648-4 pmid: 34756186

the bmj | BMJ 2022;379:o3018 | doi: 10.1136/bmj.o30182

EDITORIALS

 on 23 D
ecem

ber 2022 by guest. P
rotected by copyright.

http://w
w

w
.bm

j.com
/

B
M

J: first published as 10.1136/bm
j.o3018 on 20 D

ecem
ber 2022. D

ow
nloaded from

 

http://www.bmj.com/

