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Stopping the COVID-19 pandemic and its socio-economic consequences is only possible with a
multifaceted strategy, including mass vaccination. Studies have been conducted mainly in
adults, and data on the pediatric population is relatively limited. However, it appears that
vaccination in children and adolescents is highly effective and safe. Despite the apparent
benefits of vaccinating this age group, there are some medical and ethical concerns. Based on
the above considerations, the European Academy of Paediatrics (EAP) and the European
Confederation of Primary Care Pediatricians (ECPCP) assessed the current situation and
presented recommendations for international and national authorities, pediatricians, and

pediatric societies regarding vaccination against SARS-CoV-2 in children and adolescents.

Introduction


https://doi.org/10.3389/fped.2021.721257
https://www.frontiersin.org/people/u/1111518
https://www.frontiersin.org/people/u/1363695
https://www.frontiersin.org/people/u/1280456
https://www.frontiersin.org/people/u/69740
https://www.frontiersin.org/people/u/69740
https://www.frontiersin.org/people/u/1391664
https://www.frontiersin.org/people/u/558073
https://www.frontiersin.org/people/u/980499
https://www.frontiersin.org/people/u/980499
https://www.frontiersin.org/people/u/1111518
https://www.frontiersin.org/people/u/1363695
https://www.frontiersin.org/people/u/1280456
https://www.frontiersin.org/people/u/69740
https://www.frontiersin.org/people/u/1391664
https://www.frontiersin.org/people/u/558073
https://www.frontiersin.org/people/u/980499

Since its initial outbreak in Wuhan, China, in December 2019, the novel coronavirus disease
(COVID-19) has affected over 180 million persons and caused more than 3.9 million deaths
worldwide (1). Despite efficacious attempts at containing the disease, such as home
confinement, mandatory use of facial masks, and social distancing, COVID-19 remains a
significant cause for morbidity and mortality globally. The reported incidence of this disease in
children is lower than in adults, accounting for ~5% of total cases, according to the Centers for
Disease Control and Prevention (2). Although less prevalent in children, the socio-economic,
educational, and public health impact of COVID-19 on our society has severely affected children
and adolescents' physical, intellectual, and emotional development (3). It is estimated that ~1.5
billion young people worldwide were in mandatory confinement at home, and this situation has
negatively influenced their health and social functioning (4).

Covid-19

Children and adolescents appear to have a milder form of the disease than adults but remain
susceptible to infection and severe manifestations across all ages (5). Considered primarily as a
respiratory disease, COVID-19 manifests in children most commonly as a flu-like illness with
fever and cough (6). Of those requiring hospital admission, about one-third will be admitted to
intensive care (7). Children with previous respiratory or cardiovascular conditions are thought
to be at higher risk of the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
infection. A recent systematic review corroborated this notion and highlighted a higher
infection susceptibility in patients with asthma or renal malformation, although more
substantial evidence is warranted (8).

MiIS-C

Moreover, a newly described syndrome referred to as multisystem inflammatory syndrome in
children (MIS-C), or pediatric inflammatory multisystem syndrome (PIMS-TS), has been
observed shortly after COVID-19 infection in a subset of pediatric patients. Studies
characterizing MIS-C/PIMS-TS are fast emerging. Co-existing illnesses have been described in a
few multicentric studies ranging from 3% to as much as 25%, with great variability (9, 10). From
these respiratory diseases, obesity and cardiovascular conditions were the most frequently
noted (10). Other co-existing neuromuscular, oncologic, immunosuppressive, autoimmune, and

genetic conditions have also been noted, though much less frequently (10-12). On the other
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hand, complications following MIS-C/PIMS-TS may include myocardial dysfunction, shock, and
respiratory failure requiring intensive care (13).

Long Covid-19

Although SARS-CoV-2 infection in children is rarely severe, the long-term consequences of
COVID-19 are not yet fully understood. Preliminary evidence shows that long-standing effects
of COVID-19 may be seen up to 6 months after infection, namely fatigue, muscle and joint pain,
insomnia, respiratory problems, and palpitations, difficult to distinguish from “pandemic blues”
or other conditions frequently seen in teenagers (14). Altogether, this evidence highlights the
need for active public health and policy strategies to mitigate the pandemic's impact on
children's health. In addition to the direct health benefits of immunization against SARS-CoV-2,
an effective vaccination could reduce the marked social impact of COVID-19 in children (15).
Clinical Trials

Based on the results of clinical trials and the effects of mass vaccination against COVID-19, it
appears that the immunogenicity of available vaccines is as high as 90-95% (16—19). However,
this experience applies mainly to the adult population because the results published so far refer
only to studies in which participants were 216 years of age (15, 17, 18).

Typically, enrolling children and adolescents in clinical trials follow adult trials for safety, ethical,
and organizational reasons (20). However, in aiming at an effective control of the COVID-19
pandemic, the lack of reliable data on such a large population as children and adolescents may
endanger not only themselves but also entire families and compromise the timely achievement
of population immunity (21). Clinical trials in children and adolescents are still ongoing (22).
However, the first results for the Pfizer-BioNTech vaccine in children > 12 years of age are more
than promising—vaccine efficacy reached 97-100%—which has already encouraged several
authorities to approve the vaccine in this population (23—-25). Studies in younger children have
also just begun, but the results will only be available in several months (26, 27). Because there
is still a need for reliable data, it is essential to accelerate trials on the immunogenicity and
safety of SARS-CoV-2 vaccines in children.

Apparent Vaccination Benefits

The apparent advantage of vaccinating children and adolescents is to protect them from

COVID-19. Although the course of the disease in children is often mild or even symptomatic,
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severe cases have been reported (28). Moreover, as in adults, there is some evidence that a
considerable number of children who contract the virus have at least one symptom lasting
more than 4 months. This long COVID-19 or post-COVID-19 syndrome, although, due to the
quality of the data, poorly proven, may impair children's daily activities, development, and have
a lifelong health impact (29, 30).

Hypothetically, vaccines may also prove effective in preventing MIS-C/PIMS-TS in younger
children, although this has yet to be established because a potential reverse correlation cannot

be ruled out at this point.

Existing data on the role of children in the transmission of SARS-CoV-2 and mucosal carriers are
not entirely conclusive (31, 32). They do not appear to play a major role in the transmission of
the virus. However, due to the intensity of their contacts and their significant number, their role
should not be underestimated. Vaccination optimization models also do not provide a definite
answer. Vaccination of older adults with comorbidities should be an undeniable priority.
However, assuming that not all adults will be vaccinated (also as a result of their choice),
vaccinating children and adolescents may increase the chance of achieving herd immunity (33—
35).

Vaccinating children and adolescents should also reduce doubts about their return to school.
For more than a year, the forced lockdown of children at home has caused the accumulation of
educational, developmental, and psychological problems (4). A faster return to regular school
learning and peer interaction is vital for reversing these trends.

Providing immunity to children will also encourage the return of regular pediatric care,
including vaccination against other infectious diseases, which were severely disrupted during
the pandemic and lockdown (36).

Moreover, home care for a sick child or for those forced to be at home during the closure of
kindergartens and schools has socio-economic consequences related to the absence of
caregivers from work. Vaccinating children and adolescents could potentially prevent these
consequences (37).

Immunogenicity and Effectiveness

One of the main concerns regarding vaccinating children and adolescents against SARS-CoV-2

are the lack of sufficient data on vaccine-induced long-term immunogenicity in children and,


https://www.frontiersin.org/articles/10.3389/fped.2021.721257/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Pediatrics&id=721257#B28
https://www.frontiersin.org/articles/10.3389/fped.2021.721257/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Pediatrics&id=721257#B29
https://www.frontiersin.org/articles/10.3389/fped.2021.721257/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Pediatrics&id=721257#B30
https://www.frontiersin.org/articles/10.3389/fped.2021.721257/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Pediatrics&id=721257#B31
https://www.frontiersin.org/articles/10.3389/fped.2021.721257/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Pediatrics&id=721257#B32
https://www.frontiersin.org/articles/10.3389/fped.2021.721257/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Pediatrics&id=721257#B33
https://www.frontiersin.org/articles/10.3389/fped.2021.721257/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Pediatrics&id=721257#B35
https://www.frontiersin.org/articles/10.3389/fped.2021.721257/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Pediatrics&id=721257#B4
https://www.frontiersin.org/articles/10.3389/fped.2021.721257/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Pediatrics&id=721257#B36
https://www.frontiersin.org/articles/10.3389/fped.2021.721257/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Pediatrics&id=721257#B37

even more critical—safety data (38). However, the first results on the short-term effects of
vaccines are promising, and there will likely be more in the coming months (23, 24, 39, 40).
Characteristics and age of approval of select COVID-19 vaccines are presented in Table

1(41,42);%
TABLE 1

Table 1. Characteristics and age of approval of select COVID-19 vaccines (*approved in the

USA).

Safety

Regardless of the undeniable potential benefits of vaccinations, the question remains whether
they are safe in children and adolescents. As with immunogenicity, the short-term safety
assessment of the vaccine has been positive (40). Adverse events were reported only in 5 out of
1,131 vaccinated children, and none of these were related to the study intervention (23, 24).
However, no data on long-term effects are available yet, and rare age-specific undesirable
effects may only emerge with increasing vaccination coverage.

There are also reports of a possible coincidence of SARS-CoV-2 vaccination and myocarditis
(43-45). The scale of this potential adverse event does not appear to be significant, as the
Centers for Disease Control and Prevention (CDC) has recorded more than 1,000 reported
cases, with nearly 180 million US citizens vaccinated (46). Myocarditis seems to affect primarily
male adolescents aged 16 years or older after the second dose of the vaccine, and recovery
occurs relatively quickly. However, in the case of such a sensitive issue as the vaccination of
children, the safety aspect is crucial, and requires thorough investigation.

Furthermore, most of the available data are manufacturers' announcements and preliminary
results that have not yet passed the critical review preceding publications. The results should
not be generalized to all SARS-CoV-2 vaccines either, because for now, we only have data
mainly on one of them. However, as stated by the CDC: currently, the benefits of vaccination
outweigh the risks for COVID-19 vaccination in adolescents and young adults (47).

Allocation

The second major dilemma in vaccinating youth is the ethical concern related to vaccine

allocation. Vaccinating children and adolescents who are less exposed to the severe course of
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COVID-19 consumes vaccine resources that, under optimal conditions, could be used to
immunize high-risk groups. This aspect is particularly important for developing countries where
access to healthcare is unequal and vaccine supply is limited (48-50). Equitable vaccine
distribution between high- and low-income countries will be crucial for suppressing virus
circulation and the emergence of new variants of concern and eventually halt the asynchronous
waves of the pandemic. However, it should be noted that the potential use of vaccines for
vaccination of children and adolescents in Europe will be incomparably lower than the needs of
developing countries and the effect limited by difficult distribution logistics.

Caregivers' Willingness

According to surveys, the willingness to vaccinate children is expressed by ~60—-70% of
caregivers, which agrees with earlier research showing that nearly 30% of respondents doubt
whether to vaccinate themselves (51-54). In adolescents over 14 years of age, 76% of
respondents declared their willingness to be vaccinated (55). However, there is a risk that as
fear of the pandemic decreases, the percentage of those willing to be vaccinated will also
decline; as was the case, e.g., with the measles vaccine (56). Therefore, it is crucial to
encourage caregivers to vaccinate their children.

Mandatory Vaccination

Although there is no doubt that SARS-CoV-2 vaccines should be as widely available as possible
and financed from public funds, it is ethically controversial that vaccination should be
mandatory for both adults and children (57, 58). In many European countries, vaccination
against other infectious diseases has been compulsory for many years, which appears to impact
vaccination coverage significantly (59). Such restrictions are often questioned, and there are
some indications that the counseling encouraging voluntary vaccination and information
campaigns are more effective in the longer term (60, 61). Nevertheless, the global threat of the
COVID-19 pandemic may require more restrictive management, and this decision should
remain with the national authorities.

Current Practice

Despite the lack of extensive data on the immunogenicity of vaccination against SARS-CoV-2 in
children and adolescents, these vaccinations appear to be safe (23, 24). Therefore, a growing

number of countries is beginning to vaccinate children and adolescents. The United States of
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America, Canada, and the European Union have recently registered vaccines for children > 12
years of age (62—64). In addition, the American Academy of Pediatrics, the Advisory Committee
on Immunization Practices, and the Canadian Pediatric Society advocate for the vaccination of
all children and adolescents older than 12 years (65—67). However, the United Kingdom is
holding back this decision due to the lack of clear evidence about the safety and need of
vaccination against SARS-CoV-2 in children (68). On the other hand, the European Center for
Disease Prevention and Control stated that due to the limited benefits in children and
adolescents, careful consideration of the epidemiological situation and vaccine uptake in older
age groups should be given before targeting children and adolescents (69).

Recommendations

The European Academy of Paediatrics (EAP) and the European Confederation for Primary Care
Paediatricians (ECPCP) strongly believe that action is necessary to clarify the future of SARS-

CoV-2 vaccination in children and adolescents at different levels.

For International and National State, Health, and Education Authorities

e |t is essential to clarify the ethical issues of allocating SARS-CoV-2 vaccination in relation to
age groups, risk groups, and each country's level of development.

e Clinical trials on SARS-COV-2 vaccination in children and adolescents of all ages should be
supported and accelerated to provide reliable data on immunogenicity, safety, and
epidemiological effectiveness to control the pandemic.

e |f these latter factors are demonstrated, children and adolescents' vaccination should be
promoted and encouraged worldwide.

e |t is necessary to establish a legal framework for the SARS-Cov-2 vaccination in children and
adolescents.

* Once the above conditions are met, pediatricians and other child healthcare providers should
be supported and encouraged to perform SARS-COV-2 vaccination in children and adolescents
to ensure high coverage.

e Children suffering from underlying disease and their families should be granted priority access

to vaccination promptly.
For European and National Pediatric Societies
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e Members should be regularly updated on all aspects of SARS-COV-2 vaccination in children
and adolescents.

e There should be a continuous scientific discussion weighing the advantages and
disadvantages of vaccinating children and adolescents against COVID-19.

e |t is advisable to coordinate national and international pediatric societies to promote the
vaccination of children and adolescents against SARS-COV-2.

e Tools should be developed to motivate healthcare workers, caregivers, and children during
the vaccination campaign.

e National pediatric associations should be encouraged to develop national strategies of SARS-
COV-2 vaccination integration into existing vaccination schedules.

e Primary healthcare should be supported in implementing vaccination against SARS-COV-2 in
children and adolescents.

* National pediatric societies should support the EAP campaign “Vaccinate your child” to

restore missed or delayed routine immunization of children.

For Providers in the Primary Pediatric Care

e Efforts should be made to provide reliable information on SARS-CoV-2 vaccination to other
healthcare professionals, caregivers, children, and adolescents to encourage them to be
vaccinated. In addition, evidence-based materials for parents, children, and adolescents
should be prepared.

e SARS-CoV-2 vaccination should be integrated into current child healthcare practices and
vaccination schedules.

* Appropriate organizational support in vaccinating children and adolescents should be
demanded from the community, local health, and educational authorities.

Data Availability Statement

The original contributions presented in the study are included in the article/supplementary

material, further inquiries can be directed to the corresponding author/s.

Author Contributions
tD, MV, GH, ZG, SB, ST, AM, and AH: study design. tD, MV, GH, ZG, SB, CM, ST, HD, and KA: data
collection. D, MV, GH, ZG, SB, CM, ST, HD, AM, KA, and AH: data analysis and interpretation,



manuscript preparation, and critical revision. All authors read and approved the final

manuscript.

Conflict of Interest
The authors declare that the research was conducted in the absence of any commercial or

financial relationships that could be construed as a potential conflict of interest.

Publisher's Note

All claims expressed in this article are solely those of the authors and do not necessarily
represent those of their affiliated organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.

Footnotes

1. Mvailable online at: https://clinicaltrials.gov (accessed July 19, 2021).

References
1. COVID-19 Weekly Epidemiological Update. World Health Organization. Available online

at: https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-

19 (accessed May 25, 2021).

Google Scholar

2. Kosmeri C, Koumpis E, Tsabouri S, Siomou E, Makis A. Hematological manifestations of
SARS-CoV-2 in children. Pediatr Blood Cancer. (2020) 67:€28745. doi: 10.1002/pbc.28745
PubMed Abstract | CrossRef Full Text | Google Scholar

3.Singh S, Roy D, Sinha K, Parveen S, Sharma G, Joshi G. Impact of COVID-19 and lockdown
on mental health of children and adolescents: a narrative review with
recommendations. Psychiatry Res. (2020) 293:113429. doi:
10.1016/j.psychres.2020.113429
PubMed Abstract | CrossRef Full Text | Google Scholar

4. Dembinski t, Huss G, Radziewicz-Winnicki |, Grossman Z, Mazur A, del Torso S, et al. EAP

and ECPCP statement risks for children's health during the COVID-19 pandemic and a call


https://www.frontiersin.org/articles/10.3389/fped.2021.721257/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Pediatrics&id=721257#note1a
https://clinicaltrials.gov/
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19
http://scholar.google.com/scholar_lookup?title=World+Health+Organization
https://pubmed.ncbi.nlm.nih.gov/33009893
https://doi.org/10.1002/pbc.28745
http://scholar.google.com/scholar_lookup?author=C+Kosmeri&author=E+Koumpis&author=S+Tsabouri&author=E+Siomou&author=A+Makis+&publication_year=2020&title=Hematological+manifestations+of+SARS-CoV-2+in+children&journal=Pediatr+Blood+Cancer.&volume=67&pages=e28745
https://pubmed.ncbi.nlm.nih.gov/32882598
https://doi.org/10.1016/j.psychres.2020.113429
http://scholar.google.com/scholar_lookup?author=S+Singh&author=D+Roy&author=K+Sinha&author=S+Parveen&author=G+Sharma&author=G+Joshi+&publication_year=2020&title=Impact+of+COVID-19+and+lockdown+on+mental+health+of+children+and+adolescents%3A+a+narrative+review+with+recommendations&journal=Psychiatry+Res.&volume=293&pages=113429

for maintenance of essential pediatric services. Front Pediatr. (2021) 9:1-5. doi:
10.3389/fped.2021.679803
PubMed Abstract | CrossRef Full Text | Google Scholar

. Viner RM, Mytton OT, Bonell C, Melendez-Torres GJ, Ward J, Hudson L, et al.
Susceptibility to SARS-CoV-2 infection among children and adolescents compared with
adults: a systematic review and meta-analysis. JAMA Pediatr. (2021) 175:143-56. doi:
10.1001/jamapediatrics.2020.4573

PubMed Abstract | CrossRef Full Text | Google Scholar

. Tezer H, Bedir Demirdag T. Novel coronavirus disease (COVID-19) in children. Turk J Med
Sci. (2020) 50:592-603. doi: 10.3906/sag-2004-174
PubMed Abstract | CrossRef Full Text | Google Scholar

. Kim L, Whitaker M, O'Halloran A, Kambhampati A, Chai SJ, Reingold A, et al.
Hospitalization rates and characteristics of children aged <18 years hospitalized with
laboratory-confirmed COVID-19 - COVID-NET, 14 States, March 1-July 25, 2020. MMWR
Morb Mortal Wkly Rep. (2020) 69:1081-8. doi: 10.15585/mmwr.mm6932e3

PubMed Abstract | CrossRef Full Text | Google Scholar

. Mehta NS, Mytton OT, Mullins EWS, Fowler TA, Falconer CL, Murphy OB, et al. SARS-CoV-
2 (COVID-19): what do we know about children? A systematic review. Clin Infect

Dis. (2020) 71:2469-79. doi: 10.1093/cid/ciaa556

PubMed Abstract | CrossRef Full Text | Google Scholar

. McArdle AJ, Vito O, Patel H, Seaby EG, Shah P, Wilson C, et al. Treatment of multisystem
inflammatory syndrome in children. N Engl J Med. (2021) 385:11-22. doi:
10.1056/NEJM0a2102968

PubMed Abstract | CrossRef Full Text | Google Scholar

10. Son MBF, Murray N, Friedman K, Young CC, Newhams MM, Feldstein LR, et al.

Multisystem inflammatory syndrome in children - initial therapy and outcomes. N Engl J
Med. (2021) 385:23—-34. doi: 10.1056/NEJM0a2102605
PubMed Abstract | CrossRef Full Text | Google Scholar



https://pubmed.ncbi.nlm.nih.gov/34046377
https://doi.org/10.3389/fped.2021.679803
http://scholar.google.com/scholar_lookup?author=%C5%81+Dembi%C5%84ski&author=G+Huss&author=I+Radziewicz-Winnicki&author=Z+Grossman&author=A+Mazur&author=S+del+Torso+&publication_year=2021&title=EAP+and+ECPCP+statement+risks+for+children%27s+health+during+the+COVID-19+pandemic+and+a+call+for+maintenance+of+essential+pediatric+services&journal=Front+Pediatr.&volume=9&pages=1-5
https://pubmed.ncbi.nlm.nih.gov/32975552
https://doi.org/10.1001/jamapediatrics.2020.4573
http://scholar.google.com/scholar_lookup?author=RM+Viner&author=OT+Mytton&author=C+Bonell&author=GJ+Melendez-Torres&author=J+Ward&author=L+Hudson+&publication_year=2021&title=Susceptibility+to+SARS-CoV-2+infection+among+children+and+adolescents+compared+with+adults%3A+a+systematic+review+and+meta-analysis&journal=JAMA+Pediatr.&volume=175&pages=143-56
https://pubmed.ncbi.nlm.nih.gov/32304191
https://doi.org/10.3906/sag-2004-174
http://scholar.google.com/scholar_lookup?author=H+Tezer&author=T+Bedir+Demirdag+&publication_year=2020&title=Novel+coronavirus+disease+(COVID-19)+in+children&journal=Turk+J+Med+Sci.&volume=50&pages=592-603
https://pubmed.ncbi.nlm.nih.gov/32790664
https://doi.org/10.15585/mmwr.mm6932e3
http://scholar.google.com/scholar_lookup?author=L+Kim&author=M+Whitaker&author=A+O%27Halloran&author=A+Kambhampati&author=SJ+Chai&author=A+Reingold+&publication_year=2020&title=Hospitalization+rates+and+characteristics+of+children+aged+%3C18+years+hospitalized+with+laboratory-confirmed+COVID-19+-+COVID-NET,+14+States,+March+1-July+25,+2020&journal=MMWR+Morb+Mortal+Wkly+Rep.&volume=69&pages=1081-8
https://pubmed.ncbi.nlm.nih.gov/32392337
https://doi.org/10.1093/cid/ciaa556
http://scholar.google.com/scholar_lookup?author=NS+Mehta&author=OT+Mytton&author=EWS+Mullins&author=TA+Fowler&author=CL+Falconer&author=OB+Murphy+&publication_year=2020&title=SARS-CoV-2+(COVID-19)%3A+what+do+we+know+about+children%3F+A+systematic+review&journal=Clin+Infect+Dis.&volume=71&pages=2469-79
https://pubmed.ncbi.nlm.nih.gov/34133854
https://doi.org/10.1056/NEJMoa2102968
http://scholar.google.com/scholar_lookup?author=AJ+McArdle&author=O+Vito&author=H+Patel&author=EG+Seaby&author=P+Shah&author=C+Wilson+&publication_year=2021&title=Treatment+of+multisystem+inflammatory+syndrome+in+children&journal=N+Engl+J+Med.&volume=385&pages=11-22
https://pubmed.ncbi.nlm.nih.gov/34133855
https://doi.org/10.1056/NEJMoa2102605
http://scholar.google.com/scholar_lookup?author=MBF+Son&author=N+Murray&author=K+Friedman&author=CC+Young&author=MM+Newhams&author=LR+Feldstein+&publication_year=2021&title=Multisystem+inflammatory+syndrome+in+children+-+initial+therapy+and+outcomes&journal=N+Engl+J+Med.&volume=385&pages=23-34

11. Feldstein LR, Rose EB, Horwitz SM, Collins JP, Newhams MM, Son MBF, et al. Multisystem

inflammatory syndrome in U.S. children and adolescents. N Engl J Med. (2020) 383:334—
46. doi: 10.1056/NEJM0a2021680

PubMed Abstract | CrossRef Full Text | Google Scholar

12. Dufort EM, Koumans EH, Chow EJ, Rosenthal EM, Muse A, Rowlands J, et al. Multisystem

inflammatory syndrome in children in New York State. N Engl J Med. (2020) 383:347-58.
doi: 10.1056/NEJM0a2021756

PubMed Abstract | CrossRef Full Text | Google Scholar

13. Belhadjer Z, Méot M, Bajolle F, Khraiche D, Legendre A, Abakka S, et al. Acute heart

failure in multisystem inflammatory syndrome in children in the context of global SARS-
CoV-2 pandemic. Circulation. (2020) 142:429-36. doi:

10.1161/CIRCULATIONAHA.120.048360

PubMed Abstract | CrossRef Full Text | Google Scholar

14. Buonsenso D, Munblit D, De Rose C, Sinatti D, Ricchiuto A, Carfi A, et al. Preliminary

evidence on long COVID in children. Acta Paediatr. (2021) 110:2208-11. doi:
10.1111/apa.15870

PubMed Abstract | CrossRef Full Text | Google Scholar

15. Kamidani S, Rostad CA, Anderson EJ. COVID-19 vaccine development: a pediatric

perspective. Curr Opin Pediatr. (2021) 33:144-51. doi: 10.1097/MOP.0000000000000978
PubMed Abstract | CrossRef Full Text | Google Scholar

16. Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S, et al. Safety and

efficacy of the BNT162b2 mRNA COVID-19 vaccine. N Engl J Med. (2020) 383:2603-15.
doi: 10.1056/NEJM0a2034577

PubMed Abstract | CrossRef Full Text | Google Scholar

17. Voysey M, Costa Clemens SA, Madhi SA, Weckx LY, Folegatti PM, Aley PK, et al. Single-
dose administration and the influence of the timing of the booster dose on
immunogenicity and efficacy of ChAdOx1 nCoV-19 (AZD1222) vaccine: a pooled analysis

of four randomised trials. Lancet. (2021) 397:881-91. doi: 10.1016/S0140-
6736(21)00432-3


https://pubmed.ncbi.nlm.nih.gov/32598831
https://doi.org/10.1056/NEJMoa2021680
http://scholar.google.com/scholar_lookup?author=LR+Feldstein&author=EB+Rose&author=SM+Horwitz&author=JP+Collins&author=MM+Newhams&author=MBF+Son+&publication_year=2020&title=Multisystem+inflammatory+syndrome+in+U.S.+children+and+adolescents&journal=N+Engl+J+Med.&volume=383&pages=334-46
https://pubmed.ncbi.nlm.nih.gov/32598830
https://doi.org/10.1056/NEJMoa2021756
http://scholar.google.com/scholar_lookup?author=EM+Dufort&author=EH+Koumans&author=EJ+Chow&author=EM+Rosenthal&author=A+Muse&author=J+Rowlands+&publication_year=2020&title=Multisystem+inflammatory+syndrome+in+children+in+New+York+State&journal=N+Engl+J+Med.&volume=383&pages=347-58
https://pubmed.ncbi.nlm.nih.gov/32418446
https://doi.org/10.1161/CIRCULATIONAHA.120.048360
http://scholar.google.com/scholar_lookup?author=Z+Belhadjer&author=M+M%C3%A9ot&author=F+Bajolle&author=D+Khraiche&author=A+Legendre&author=S+Abakka+&publication_year=2020&title=Acute+heart+failure+in+multisystem+inflammatory+syndrome+in+children+in+the+context+of+global+SARS-CoV-2+pandemic&journal=Circulation.&volume=142&pages=429-36
https://pubmed.ncbi.nlm.nih.gov/33835507
https://doi.org/10.1111/apa.15870
http://scholar.google.com/scholar_lookup?author=D+Buonsenso&author=D+Munblit&author=C+De+Rose&author=D+Sinatti&author=A+Ricchiuto&author=A+Carfi+&publication_year=2021&title=Preliminary+evidence+on+long+COVID+in+children&journal=Acta+Paediatr.&volume=110&pages=2208-11
https://pubmed.ncbi.nlm.nih.gov/33278108
https://doi.org/10.1097/MOP.0000000000000978
http://scholar.google.com/scholar_lookup?author=S+Kamidani&author=CA+Rostad&author=EJ+Anderson+&publication_year=2021&title=COVID-19+vaccine+development%3A+a+pediatric+perspective&journal=Curr+Opin+Pediatr.&volume=33&pages=144-51
https://pubmed.ncbi.nlm.nih.gov/33301246
https://doi.org/10.1056/NEJMoa2034577
http://scholar.google.com/scholar_lookup?author=FP+Polack&author=SJ+Thomas&author=N+Kitchin&author=J+Absalon&author=A+Gurtman&author=S+Lockhart+&publication_year=2020&title=Safety+and+efficacy+of+the+BNT162b2+mRNA+COVID%E2%88%9219+vaccine&journal=N+Engl+J+Med.&volume=383&pages=2603-15

PubMed Abstract | CrossRef Full Text | Google Scholar

18. Baden LR, El Sahly HM, Essink B, Kotloff K, Frey S, Novak R, et al. Efficacy and safety of the

mMRNA-1273 SARS-CoV-2 vaccine. N Engl J Med. (2021) 384:403-16. doi:
10.1056/NEJM0a2035389

PubMed Abstract | CrossRef Full Text | Google Scholar

19. Milman O, Yelin |, Aharony N, Katz R, Herzel E, Ben-Tov A, et al. SARS-CoV-2 infection risk
among unvaccinated is negatively associated with community-level vaccination

rates. medRxiv [Preprint]. (2021). doi: 10.1101/2021.03.26.21254394
CrossRef Full Text | Google Scholar

20. Cooper DM, Afghani B, Byington CL, Cunningham CK, Golub S, Lu KD, et al. SARS-CoV-2
vaccine testing and trials in the pediatric population: biologic, ethical, research, and

implementation challenges. Pediatr Res. (2021) 24:1-5. doi: 10.1038/s41390-021-01402-
z

PubMed Abstract | CrossRef Full Text | Google Scholar

21. Mintz K, Jardas E, Shah S, Grady C, Danis M, Wendler D. Enrolling minors in COVID-19

vaccine trials. Pediatrics. (2021) 147:e2020040717. doi: 10.1542/peds.2020-040717
PubMed Abstract | CrossRef Full Text | Google Scholar

22. When Can Children Under 12 Get the COVID-19 Vaccine? Here's What to Know. (2021).

Available online at: https://www.healthline.com/health-news/when-can-children-under-

12-get-the-covid-19-vaccine-heres-what-to-know#Adolescents-12-to-16-years-
old (accessed June 29, 2021).

23. CDC. Grading of Recommendations, Assessment, Development, and Evaluation (GRADE):
Pfizer-BioNTech COVID-19 Vaccine for Persons Aged 12-15 Years. (2021). Available online

at: https://www.cdc.gov/vaccines/acip/recs/grade/covid-19-pfizer-biontech-vaccine-12-
15-years.html (accessed June 29, 2021).

Google Scholar

24. Mahase E. COVID-19: Pfizer reports 100% vaccine efficacy in children aged 12 to
15. BMJ. (2021) 373:n881. doi: 10.1136/bmj.n1841


https://pubmed.ncbi.nlm.nih.gov/33617777
https://doi.org/10.1016/S0140-6736(21)00432-3
http://scholar.google.com/scholar_lookup?author=M+Voysey&author=SA+Costa+Clemens&author=SA+Madhi&author=LY+Weckx&author=PM+Folegatti&author=PK+Aley+&publication_year=2021&title=Single-dose+administration+and+the+influence+of+the+timing+of+the+booster+dose+on+immunogenicity+and+efficacy+of+ChAdOx1+nCoV-19+(AZD1222)+vaccine%3A+a+pooled+analysis+of+four+randomised+trials&journal=Lancet.&volume=397&pages=881-91
https://pubmed.ncbi.nlm.nih.gov/33378609
https://doi.org/10.1056/NEJMoa2035389
http://scholar.google.com/scholar_lookup?author=LR+Baden&author=HM+El+Sahly&author=B+Essink&author=K+Kotloff&author=S+Frey&author=R+Novak+&publication_year=2021&title=Efficacy+and+safety+of+the+mRNA-1273+SARS-CoV-2+vaccine&journal=N+Engl+J+Med.&volume=384&pages=403-16
https://doi.org/10.1101/2021.03.26.21254394
http://scholar.google.com/scholar_lookup?author=O+Milman&author=I+Yelin&author=N+Aharony&author=R+Katz&author=E+Herzel&author=A+Ben-Tov+&publication_year=2021&title=SARS-CoV-2+infection+risk+among+unvaccinated+is+negatively+associated+with+community-level+vaccination+rates&journal=medRxiv+%5bPreprint%5d
https://pubmed.ncbi.nlm.nih.gov/33627824
https://doi.org/10.1038/s41390-021-01402-z
http://scholar.google.com/scholar_lookup?author=DM+Cooper&author=B+Afghani&author=CL+Byington&author=CK+Cunningham&author=S+Golub&author=KD+Lu+&publication_year=2021&title=SARS-CoV-2+vaccine+testing+and+trials+in+the+pediatric+population%3A+biologic,+ethical,+research,+and+implementation+challenges&journal=Pediatr+Res.&volume=24&pages=1-5
https://pubmed.ncbi.nlm.nih.gov/33334920
https://doi.org/10.1542/peds.2020-040717
http://scholar.google.com/scholar_lookup?author=K+Mintz&author=E+Jardas&author=S+Shah&author=C+Grady&author=M+Danis&author=D+Wendler+&publication_year=2021&title=Enrolling+minors+in+COVID-19+vaccine+trials&journal=Pediatrics.&volume=147&pages=e2020040717
https://www.healthline.com/health-news/when-can-children-under-12-get-the-covid-19-vaccine-heres-what-to-know#Adolescents-12-to-16-years-old
https://www.healthline.com/health-news/when-can-children-under-12-get-the-covid-19-vaccine-heres-what-to-know#Adolescents-12-to-16-years-old
https://www.healthline.com/health-news/when-can-children-under-12-get-the-covid-19-vaccine-heres-what-to-know#Adolescents-12-to-16-years-old
https://www.cdc.gov/vaccines/acip/recs/grade/covid-19-pfizer-biontech-vaccine-12-15-years.html
https://www.cdc.gov/vaccines/acip/recs/grade/covid-19-pfizer-biontech-vaccine-12-15-years.html
http://scholar.google.com/scholar_lookup?publication_year=2021&title=Grading+of+Recommendations,+Assessment,+Development,+and+Evaluation+(GRADE)%3A+Pfizer-BioNTech+COVID-19+Vaccine+for+Persons+Aged+12-15+Years

25.

26.

27.

28.

29.

30.

31.

32.

PubMed Abstract | CrossRef Full Text | Google Scholar

CDC. Interim Clinical Considerations for Use of COVID-19 Vaccines Currently Authorized in
the United States. (2021). Available online at: https://www.cdc.gov/vaccines/covid-

19/info-by-product/clinical-considerations.html (accessed June 29, 2021).

Pfizer — Studying the COVID-19 Vaccine for Children. (2021). Available online

at: https://www.pfizer.com/science/clinical-trials/children (accessed June 29, 2021).

Moderna Announces First Participants Dosed in Phase 2/3 Study of COVID-19 Vaccine
Candidate in Pediatric Population. (2021). Available online

at: https://investors.modernatx.com/news-releases/news-release-details/moderna-

announces-first-participants-dosed-phase-23-study-0 (accessed June 29, 2021).

Graff K, Smith C, Silveira L, Jung S, Curran-Hays S, Jarjour J, et al. Risk factors for severe
COVID-19 in children. Pediatr Infect Dis J. (2021) 40:e137-45. doi:
10.1097/INF.0000000000003043

PubMed Abstract | CrossRef Full Text | Google Scholar

Thomson H. Children with long covid. New Sci. (2021) 249:10-11. doi: 10.1016/50262-
4079(21)00303-1
PubMed Abstract | CrossRef Full Text | Google Scholar

Munblit D, Simpson F, Mabbitt J, Dunn-Galvin A, Semple C, Warner JO. Legacy of COVID-
19 infection in children: long-COVID will have a lifelong health/economic impact. Arch Dis
Child. (2021) 27:archdischild-2021-321882. doi: 10.1136/archdischild-2021-321882
PubMed Abstract | CrossRef Full Text | Google Scholar

Lee B, Raszka WV Jr. COVID-19 transmission and children: the child is not to blame.
Pediatrics. (2020) 146:€2020004879. doi: 10.1542/peds.2020-004879
PubMed Abstract | CrossRef Full Text | Google Scholar

Vogel L. Have we misjudged the role of children in spreading COVID-19? CMAJ. (2020)
192:E1102-3. doi: 10.1503/cmaj.1095897
PubMed Abstract | CrossRef Full Text | Google Scholar



https://pubmed.ncbi.nlm.nih.gov/33795232
https://doi.org/10.1136/bmj.n1841
http://scholar.google.com/scholar_lookup?author=E+Mahase+&publication_year=2021&title=COVID-19%3A+Pfizer+reports+100%25+vaccine+efficacy+in+children+aged+12+to+15&journal=BMJ.&volume=373&pages=n881
https://www.cdc.gov/vaccines/covid-19/info-by-product/clinical-considerations.html
https://www.cdc.gov/vaccines/covid-19/info-by-product/clinical-considerations.html
https://www.pfizer.com/science/clinical-trials/children
https://investors.modernatx.com/news-releases/news-release-details/moderna-announces-first-participants-dosed-phase-23-study-0
https://investors.modernatx.com/news-releases/news-release-details/moderna-announces-first-participants-dosed-phase-23-study-0
https://pubmed.ncbi.nlm.nih.gov/33538539
https://doi.org/10.1097/INF.0000000000003043
http://scholar.google.com/scholar_lookup?author=K+Graff&author=C+Smith&author=L+Silveira&author=S+Jung&author=S+Curran-Hays&author=J+Jarjour+&publication_year=2021&title=Risk+factors+for+severe+COVID-19+in+children&journal=Pediatr+Infect+Dis+J.&volume=40&pages=e137-45
https://pubmed.ncbi.nlm.nih.gov/33686318
https://doi.org/10.1016/S0262-4079(21)00303-1
http://scholar.google.com/scholar_lookup?author=H+Thomson+&publication_year=2021&title=Children+with+long+covid&journal=New+Sci.&volume=249&pages=10-11
https://pubmed.ncbi.nlm.nih.gov/34045207
https://doi.org/10.1136/archdischild-2021-321882
http://scholar.google.com/scholar_lookup?author=D+Munblit&author=F+Simpson&author=J+Mabbitt&author=A+Dunn-Galvin&author=C+Semple&author=JO+Warner+&publication_year=2021&title=Legacy+of+COVID-19+infection+in+children%3A+long-COVID+will+have+a+lifelong+health%2Feconomic+impact&journal=Arch+Dis+Child.&volume=27&pages=2021-321882
https://pubmed.ncbi.nlm.nih.gov/32457212
https://doi.org/10.1542/peds.2020-004879
http://scholar.google.com/scholar_lookup?author=B+Lee&author=WV+Raszka+&publication_year=2020&title=COVID-19+transmission+and+children%3A+the+child+is+not+to+blame&volume=146&pages=e2020004879
https://pubmed.ncbi.nlm.nih.gov/32958577
https://doi.org/10.1503/cmaj.1095897
http://scholar.google.com/scholar_lookup?author=L+Vogel+&publication_year=2020&title=Have+we+misjudged+the+role+of+children+in+spreading+COVID-19%3F&journal=CMAJ.&volume=192&pages=E1102-3

33.

34.

35.

36.

37.

38.

39.

40.

Giubilini A, Savulescu J, Wilkinson D. COVID-19 vaccine: vaccinate the young to protect
the old? J Law Biosci. (2020) 7:1saa050. doi: 10.1093/jlb/Isaa050
PubMed Abstract | CrossRef Full Text | Google Scholar

Bubar KM, Reinholt K, Kissler SM, Lipsitch M, Cobey S, Grad YH, et al. Model-informed
COVID-19 vaccine prioritization strategies by age and serostatus. Science. (2021)
371:916-21. doi: 10.1126/science.abe6959

PubMed Abstract | CrossRef Full Text | Google Scholar

Maclntyre CR, Costantino V, Trent M. Modelling of COVID-19 vaccination strategies and
herd immunity, in scenarios of limited and full vaccine supply in NSW, Australia. Vaccine.
(2021) doi: 10.1016/j.vaccine.2021.04.042. [Epub ahead of print].

PubMed Abstract | CrossRef Full Text | Google Scholar

Huss G, Magendie C, Pettoello-Mantovani M, Jaeger-Roman E. Implications of the COVID-
19 pandemic for pediatric primary care practice in Europe. J Pediatr. (2021) 233:290-
1.e2. doi: 10.1016/j.jpeds.2021.03.004

PubMed Abstract | CrossRef Full Text | Google Scholar

Bauer L. Mothers Are Being Left Behind in the Economic Recovery From COVID-19.
Available online at: https://www.brookings.edu/blog/up-front/2021/05/06/mothers-are-

being-left-behind-in-the-economic-recovery-from-covid-19 (accessed June 29, 2021).

Lavine JS, Bjornstad O, Antia R. Vaccinating children against SARS-CoV-2. BMJ. (2021)
373:n1197. doi: 10.1136/bmj.n1197
PubMed Abstract | CrossRef Full Text | Google Scholar

Thomson H. Covid-19 vaccines for kids. New Sci. (2021) 250:8-9. doi: 10.1016/50262-
4079(21)00582-0
PubMed Abstract | CrossRef Full Text | Google Scholar

Frenck RW Jr, Klein NP, Kitchin N, Gurtman A, Absalon J, Lockhart S, et al. Safety,
immunogenicity, and efficacy of the BNT162b2 Covid-19 vaccine in adolescents. N Engl J
Med. (2021) 385:239-50. doi: 10.1056/NEJM0a2107456

PubMed Abstract | CrossRef Full Text | Google Scholar



https://pubmed.ncbi.nlm.nih.gov/32959006
https://doi.org/10.1093/jlb/lsaa050
http://scholar.google.com/scholar_lookup?author=A+Giubilini&author=J+Savulescu&author=D+Wilkinson+&publication_year=2020&title=COVID-19+vaccine%3A+vaccinate+the+young+to+protect+the+old%3F&journal=J+Law+Biosci.&volume=7&pages=lsaa050
https://pubmed.ncbi.nlm.nih.gov/33479118
https://doi.org/10.1126/science.abe6959
http://scholar.google.com/scholar_lookup?author=KM+Bubar&author=K+Reinholt&author=SM+Kissler&author=M+Lipsitch&author=S+Cobey&author=YH+Grad+&publication_year=2021&title=Model-informed+COVID-19+vaccine+prioritization+strategies+by+age+and+serostatus&journal=Science.&volume=371&pages=916-21
https://pubmed.ncbi.nlm.nih.gov/33958223
https://doi.org/10.1016/j.vaccine.2021.04.042.
http://scholar.google.com/scholar_lookup?author=CR+MacIntyre&author=V+Costantino&author=M+Trent+&publication_year=2021&title=Modelling+of+COVID-19+vaccination+strategies+and+herd+immunity,+in+scenarios+of+limited+and+full+vaccine+supply+in+NSW,+Australia&journal=Vaccine
https://pubmed.ncbi.nlm.nih.gov/33705763
https://doi.org/10.1016/j.jpeds.2021.03.004
http://scholar.google.com/scholar_lookup?author=G+Huss&author=C+Magendie&author=M+Pettoello-Mantovani&author=E+Jaeger-Roman+&publication_year=2021&title=Implications+of+the+COVID-19+pandemic+for+pediatric+primary+care+practice+in+Europe&journal=J+Pediatr.&volume=233&pages=290-1
https://www.brookings.edu/blog/up-front/2021/05/06/mothers-are-being-left-behind-in-the-economic-recovery-from-covid-19
https://www.brookings.edu/blog/up-front/2021/05/06/mothers-are-being-left-behind-in-the-economic-recovery-from-covid-19
https://pubmed.ncbi.nlm.nih.gov/33985969
https://doi.org/10.1136/bmj.n1197
http://scholar.google.com/scholar_lookup?author=JS+Lavine&author=O+Bjornstad&author=R+Antia+&publication_year=2021&title=Vaccinating+children+against+SARS-CoV-2&journal=BMJ.&volume=373&pages=n1197
https://pubmed.ncbi.nlm.nih.gov/33867618
https://doi.org/10.1016/S0262-4079(21)00582-0
http://scholar.google.com/scholar_lookup?author=H+Thomson+&publication_year=2021&title=Covid-19+vaccines+for+kids&journal=New+Sci.&volume=250&pages=8-9
https://pubmed.ncbi.nlm.nih.gov/34043894
https://doi.org/10.1056/NEJMoa2107456
http://scholar.google.com/scholar_lookup?author=Jr+Frenck+RW&author=NP+Klein&author=N+Kitchin&author=A+Gurtman&author=J+Absalon&author=S+Lockhart+&publication_year=2021&title=Safety,+immunogenicity,+and+efficacy+of+the+BNT162b2+Covid-19+vaccine+in+adolescents&journal=N+Engl+J+Med.&volume=385&pages=239-50

41.

42.

43.

44,

45.

46.

47.

Connors M, Graham BS, Lane HC, Fauci AS. SARS-CoV-2 vaccines: much accomplished,
much to learn. Ann Intern Med. (2021) 174:687-90. doi: 10.7326/M21-0111
PubMed Abstract | CrossRef Full Text | Google Scholar

Jones |, Roy P. Sputnik V COVID-19 vaccine candidate appears safe and
effective. Lancet. (2021) 397:642-3. doi: 10.1016/5S0140-6736(21)00191-4
PubMed Abstract | CrossRef Full Text | Google Scholar

Reuters. U.S. CDC Looking Into Heart Inflammation in Some Young Vaccine Recipients.

(2021). Available online at: https://www.reuters.com/business/healthcare-

pharmaceuticals/us-cdc-investigating-heart-problem-few-young-vaccine-recipients-nyt-

2021-05-22 (accessed June 29, 2021).

Reuters. Israel Examining Heart Inflammation Cases in People Who Received Pfizer COVID

Shot. (2021). Available online at: https://www.reuters.com/world/middle-east/israel-

examining-heart-inflammation-cases-people-who-received-pfizer-covid-shot-2021-04-

25 (accessed June 29, 2021).

European Medicines Agency. COVID-19 Vaccine Safety Update. (2021). Available online

at: https://www.ema.europa.eu/en/news/covid-19-vaccines-update-ongoing-evaluation-

myocarditis-pericarditis (accessed July 04, 2021).

Google Scholar

Centers for Disease Control and Prevention. Myocarditis and Pericarditis Following mRNA
COVID-19 Vaccination. (2021). Available online

at: https://www.cdc.gov/coronavirus/2019-

ncov/vaccines/safety/myocarditis.html (Accessed July 07, 2021).

Google Scholar

Wallace M, Oliver S. COVID-19 mRNA Vaccines in Adolescents and Young Adults: Benefit-
Risk Discussion. (2021). Available online

at: https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-06/05-COVID-
Wallace-508.pdf (accessed July 06, 2021).

Google Scholar



https://pubmed.ncbi.nlm.nih.gov/33460347
https://doi.org/10.7326/M21-0111
http://scholar.google.com/scholar_lookup?author=M+Connors&author=BS+Graham&author=HC+Lane&author=AS+Fauci+&publication_year=2021&title=SARS-CoV-2+vaccines%3A+much+accomplished,+much+to+learn&journal=Ann+Intern+Med.&volume=174&pages=687-90
https://pubmed.ncbi.nlm.nih.gov/33545098
https://doi.org/10.1016/S0140-6736(21)00191-4
http://scholar.google.com/scholar_lookup?author=I+Jones&author=P+Roy+&publication_year=2021&title=Sputnik+V+COVID-19+vaccine+candidate+appears+safe+and+effective&journal=Lancet.&volume=397&pages=642-3
https://www.reuters.com/business/healthcare-pharmaceuticals/us-cdc-investigating-heart-problem-few-young-vaccine-recipients-nyt-2021-05-22
https://www.reuters.com/business/healthcare-pharmaceuticals/us-cdc-investigating-heart-problem-few-young-vaccine-recipients-nyt-2021-05-22
https://www.reuters.com/business/healthcare-pharmaceuticals/us-cdc-investigating-heart-problem-few-young-vaccine-recipients-nyt-2021-05-22
https://www.reuters.com/world/middle-east/israel-examining-heart-inflammation-cases-people-who-received-pfizer-covid-shot-2021-04-25
https://www.reuters.com/world/middle-east/israel-examining-heart-inflammation-cases-people-who-received-pfizer-covid-shot-2021-04-25
https://www.reuters.com/world/middle-east/israel-examining-heart-inflammation-cases-people-who-received-pfizer-covid-shot-2021-04-25
https://www.ema.europa.eu/en/news/covid-19-vaccines-update-ongoing-evaluation-myocarditis-pericarditis
https://www.ema.europa.eu/en/news/covid-19-vaccines-update-ongoing-evaluation-myocarditis-pericarditis
http://scholar.google.com/scholar_lookup?publication_year=2021&title=COVID-19+Vaccine+Safety+Update
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/myocarditis.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/myocarditis.html
http://scholar.google.com/scholar_lookup?publication_year=2021&title=Myocarditis+and+Pericarditis+Following+mRNA+COVID-19+Vaccination
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-06/05-COVID-Wallace-508.pdf
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-06/05-COVID-Wallace-508.pdf
http://scholar.google.com/scholar_lookup?author=M+Wallace&author=S+Oliver+&publication_year=2021&title=COVID-19+mRNA+Vaccines+in+Adolescents+and+Young+Adults%3A+Benefit-Risk+Discussion

48. BBC. COVID: Delay Child Vaccinations Share Jabs With Covax, Says WHO. Available online
at: https://www.bbc.com/news/world-57114734 (accessed June 29, 2021).

49. WHO. COVAX Initiative. Available online at: https://www.who.int/initiatives/act-

accelerator/covax (accessed June 29, 2021).

50. Binagwaho A, Mathewos K, Davis S. Time for the ethical management of COVID-19

vaccines. Lancet Glob Health. (2021) 9:e1169-71. doi: 10.1016/52214-109X(21)00180-7
PubMed Abstract | CrossRef Full Text | Google Scholar

51. Goldman RD, Yan TD, Seiler M, Parra Cotanda C, Brown JC, Klein EJ, et al. Caregiver
willingness to vaccinate their children against COVID-19: cross sectional
survey. Vaccine. (2020) 38:7668-73. doi: 10.1016/j.vaccine.2020.09.084
PubMed Abstract | CrossRef Full Text | Google Scholar

52. Skjefte M, Ngirbabul M, Akeju O, Escudero D, Hernandez-Diaz S, Wyszynski DF, et al.

COVID-19 vaccine acceptance among pregnant women and mothers of young children:

results of a survey in 16 countries. Eur J Epidemiol. (2021) 36:197-211. doi:
10.1007/s10654-021-00728-6

PubMed Abstract | CrossRef Full Text | Google Scholar

53. Montalti M, Rallo F, Guaraldi F, Bartoli L, Po G, Stillo M, et al. Would parents get their

children vaccinated against SARS-CoV-2? Rate and predictors of vaccine hesitancy

according to a survey over 5000 families from Bologna, Italy. Vaccines. (2021) 9:366. doi:
10.3390/vaccines9040366

PubMed Abstract | CrossRef Full Text | Google Scholar

54. Murphy J, Vallieres F, Bentall RP, Shevlin M, McBride O, Hartman TK, et al. Psychological
characteristics associated with COVID-19 vaccine hesitancy and resistance in Ireland and

the United Kingdom. Nat Commun. (2021) 12:29. doi: 10.1038/s41467-020-20226-9
PubMed Abstract | CrossRef Full Text | Google Scholar

55. Brandt EJ, Rosenberg J, Waselewski ME, Amaro X, Wasag J, Chang T. National study of

youth opinions on vaccination for COVID-19 in the U.S. J Adolesc Health. (2021) 68:869—
872. doi: 10.1016/j.jadohealth.2021.02.013


https://www.bbc.com/news/world-57114734
https://www.who.int/initiatives/act-accelerator/covax
https://www.who.int/initiatives/act-accelerator/covax
https://pubmed.ncbi.nlm.nih.gov/33961810
https://doi.org/10.1016/S2214-109X(21)00180-7
http://scholar.google.com/scholar_lookup?author=A+Binagwaho&author=K+Mathewos&author=S+Davis+&publication_year=2021&title=Time+for+the+ethical+management+of+COVID-19+vaccines&journal=Lancet+Glob+Health.&volume=9&pages=e1169-71
https://pubmed.ncbi.nlm.nih.gov/33071002
https://doi.org/10.1016/j.vaccine.2020.09.084
http://scholar.google.com/scholar_lookup?author=RD+Goldman&author=TD+Yan&author=M+Seiler&author=C+Parra+Cotanda&author=JC+Brown&author=EJ+Klein+&publication_year=2020&title=Caregiver+willingness+to+vaccinate+their+children+against+COVID-19%3A+cross+sectional+survey&journal=Vaccine.&volume=38&pages=7668-73
https://pubmed.ncbi.nlm.nih.gov/33649879
https://doi.org/10.1007/s10654-021-00728-6
http://scholar.google.com/scholar_lookup?author=M+Skjefte&author=M+Ngirbabul&author=O+Akeju&author=D+Escudero&author=S+Hernandez-Diaz&author=DF+Wyszynski+&publication_year=2021&title=COVID-19+vaccine+acceptance+among+pregnant+women+and+mothers+of+young+children%3A+results+of+a+survey+in+16+countries&journal=Eur+J+Epidemiol.&volume=36&pages=197-211
https://pubmed.ncbi.nlm.nih.gov/33920109
https://doi.org/10.3390/vaccines9040366
http://scholar.google.com/scholar_lookup?author=M+Montalti&author=F+Rallo&author=F+Guaraldi&author=L+Bartoli&author=G+Po&author=M+Stillo+&publication_year=2021&title=Would+parents+get+their+children+vaccinated+against+SARS-CoV-2%3F+Rate+and+predictors+of+vaccine+hesitancy+according+to+a+survey+over+5000+families+from+Bologna,+Italy&journal=Vaccines.&volume=9&pages=366
https://pubmed.ncbi.nlm.nih.gov/33397962
https://doi.org/10.1038/s41467-020-20226-9
http://scholar.google.com/scholar_lookup?author=J+Murphy&author=F+Valli%C3%A8res&author=RP+Bentall&author=M+Shevlin&author=O+McBride&author=TK+Hartman+&publication_year=2021&title=Psychological+characteristics+associated+with+COVID-19+vaccine+hesitancy+and+resistance+in+Ireland+and+the+United+Kingdom&journal=Nat+Commun.&volume=12&pages=29

56.

57.

58.

59

60.

61.

62.

PubMed Abstract | CrossRef Full Text | Google Scholar

Paules Cl, Marston HD, Fauci AS. Measles in 2019 - going backward. N Engl J Med. (2019)
6:2185-7. doi: 10.1056/NEJMp1905099
PubMed Abstract | CrossRef Full Text | Google Scholar

Wise J. Covid-19: is the UK heading towards mandatory vaccination of healthcare
workers? BMJ. (2021) 373:n1056. doi: 10.1136/bmj.n1056
PubMed Abstract | CrossRef Full Text | Google Scholar

WHO. COVID-19 and Mandatory Vaccination: Ethical Considerations and Caveats. (2021).
Available online at: https://www.who.int/publications/i/item/WHO-2019-nCoV-Policy-

brief-Mandatory-vaccination-2021.1 (accessed June 29, 2021).

Google Scholar

. Vaz OM, Ellingson MK, Weiss P, Jenness SM, Bardaji A, Bednarczyk RA, et al. Mandatory

vaccination in Europe. Pediatrics. (2020) 145:€20190620. doi: 10.1542/peds.2019-0620
PubMed Abstract | CrossRef Full Text | Google Scholar

Odone A, Dallagiacoma G, Frascella B, Signorelli C, Leask J. Current understandings of the
impact of mandatory vaccination laws in Europe. Expert Rev Vaccines. (2021) 20:559-75.
doi: 10.1080/14760584.2021.1912603

PubMed Abstract | CrossRef Full Text | Google Scholar

Restivo V, Palmeri S, Bono S, Caracci F, Russo Fiorino G, Foresta A, et al. Knowledge and
attitudes of parents after the implementation of mandatory vaccination in kindergartens
of Palermo, Italy. Acta Biomed. (2020) 91:41—7. doi: 10.23750/abm.v91i3-5.9415
PubMed Abstract | CrossRef Full Text | Google Scholar

NACI High Consequence Infectious Disease Working Group. Recommendation on the Use
of the Pfizer-BioNTech COVID-19 Vaccine in Adolescents 12 to 18 Years of Age. Available

online at: https://www.canada.ca/en/public-health/services/immunization/national-

advisory-committee-on-immunization-naci/recommendation-use-pfizer-biontech-covid-

19-vaccine-adolescents.html (accessed June 29, 2021).



https://pubmed.ncbi.nlm.nih.gov/33824070
https://doi.org/10.1016/j.jadohealth.2021.02.013
http://scholar.google.com/scholar_lookup?author=EJ+Brandt&author=J+Rosenberg&author=ME+Waselewski&author=X+Amaro&author=J+Wasag&author=T+Chang+&publication_year=2021&title=National+study+of+youth+opinions+on+vaccination+for+COVID-19+in+the+U.S&journal=J+Adolesc+Health.&volume=68&pages=869-872
https://pubmed.ncbi.nlm.nih.gov/30995368
https://doi.org/10.1056/NEJMp1905099
http://scholar.google.com/scholar_lookup?author=CI+Paules&author=HD+Marston&author=AS+Fauci+&publication_year=2019&title=Measles+in+2019+-+going+backward&journal=N+Engl+J+Med.&volume=6&pages=2185-7
https://pubmed.ncbi.nlm.nih.gov/33883193
https://doi.org/10.1136/bmj.n1056
http://scholar.google.com/scholar_lookup?author=J+Wise+&publication_year=2021&title=Covid-19%3A+is+the+UK+heading+towards+mandatory+vaccination+of+healthcare+workers%3F&journal=BMJ.&volume=373&pages=n1056
https://www.who.int/publications/i/item/WHO-2019-nCoV-Policy-brief-Mandatory-vaccination-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Policy-brief-Mandatory-vaccination-2021.1
http://scholar.google.com/scholar_lookup?publication_year=2021&title=COVID-19+and+Mandatory+Vaccination%3A+Ethical+Considerations+and+Caveats
https://pubmed.ncbi.nlm.nih.gov/31932361
https://doi.org/10.1542/peds.2019-0620
http://scholar.google.com/scholar_lookup?author=OM+Vaz&author=MK+Ellingson&author=P+Weiss&author=SM+Jenness&author=A+Bardaj%C3%AD&author=RA+Bednarczyk+&publication_year=2020&title=Mandatory+vaccination+in+Europe&journal=Pediatrics.&volume=145&pages=e20190620
https://pubmed.ncbi.nlm.nih.gov/33896302
https://doi.org/10.1080/14760584.2021.1912603
http://scholar.google.com/scholar_lookup?author=A+Odone&author=G+Dallagiacoma&author=B+Frascella&author=C+Signorelli&author=J+Leask+&publication_year=2021&title=Current+understandings+of+the+impact+of+mandatory+vaccination+laws+in+Europe&journal=Expert+Rev+Vaccines.&volume=20&pages=559-75
https://pubmed.ncbi.nlm.nih.gov/32275266
https://doi.org/10.23750/abm.v91i3-S.9415
http://scholar.google.com/scholar_lookup?author=V+Restivo&author=S+Palmeri&author=S+Bono&author=F+Caracci&author=G+Russo+Fiorino&author=A+Foresta+&publication_year=2020&title=Knowledge+and+attitudes+of+parents+after+the+implementation+of+mandatory+vaccination+in+kindergartens+of+Palermo,+Italy&journal=Acta+Biomed.&volume=91&pages=41-7
https://www.canada.ca/en/public-health/services/immunization/national-advisory-committee-on-immunization-naci/recommendation-use-pfizer-biontech-covid-19-vaccine-adolescents.html
https://www.canada.ca/en/public-health/services/immunization/national-advisory-committee-on-immunization-naci/recommendation-use-pfizer-biontech-covid-19-vaccine-adolescents.html
https://www.canada.ca/en/public-health/services/immunization/national-advisory-committee-on-immunization-naci/recommendation-use-pfizer-biontech-covid-19-vaccine-adolescents.html

63. CDC. The Advisory Committee on Immunization Practices' Interim Recommendation for
Use of Pfizer-BioNTech COVID-19 Vaccine in Adolescents Aged 12—15 Years — United
States. (2021). Available online
at: https://www.cdc.gov/mmwr/volumes/70/wr/mm7020el.htm (accessed June 29,

2021). doi: 10.15585/mmwr.mm7020el

PubMed Abstract | CrossRef Full Text | Google Scholar

64. European Medicines Agency. First COVID-19 Vaccine Approved for Children Aged 12 to 15

in EU. (2021). Available online at: https://www.ema.europa.eu/en/news/first-covid-19-

vaccine-approved-children-aged-12-15-eu (accessed June 29, 2021).

65. Committee on Infectious Diseases. COVID-19 vaccines in children and
adolescents. Pediatrics. (2021) 148:€2021052336. doi: 10.1542/peds.2021-052336
PubMed Abstract | CrossRef Full Text | Google Scholar

66. Advisory Committee on Immunization Practices. ACIP Evidence to Recommendations for
Use of Pfizer-BioNTech COVID-19 Vaccine under an Emergency Use Authorization. (2021).

Available online at: https://www.cdc.gov/vaccines/acip/recs/grade/covid-19-pfizer-

biontech-etr-12-15-years.html (accessed June 29, 2021).

67. Canadian Pediatric Society. COVID-19 Vaccine for Children. (2021). Available online
at: https://www.cps.ca/en/documents/position/covid-19-vaccine-for-children (accessed

June 29, 2021).

Google Scholar

68. Royal College of Pediatrics and Child Health. Health Policy Team. Coronavirus Vaccination
Programme - Statement. (2021). Available online

at: https://www.rcpch.ac.uk/resources/coronavirus-vaccination-programme-

statement (accessed June 29, 2021).

69. European Centre for Disease Prevention and Control. Interim Public Health
Considerations for COVID-19 Vaccination of Adolescents in the EU/EEA. (2021). Available

online at: https://www.ecdc.europa.eu/en/publications-data/interim-public-health-

considerations-covid-19-vaccination-adolescents-eueea (accessed June 29, 2021).

Keywords: adolescents, children, COVID-19, infectious diseases prevention, pandemic, vaccines


https://www.cdc.gov/mmwr/volumes/70/wr/mm7020e1.htm
https://pubmed.ncbi.nlm.nih.gov/34014913
https://doi.org/10.15585/mmwr.mm7020e1
http://scholar.google.com/scholar_lookup?publication_year=2021&title=The+Advisory+Committee+on+Immunization+Practices%27+Interim+Recommendation+for+Use+of+Pfizer-BioNTech+COVID-19+Vaccine+in+Adolescents+Aged+12%E2%80%9315+Years+%E2%80%94+United+States
https://www.ema.europa.eu/en/news/first-covid-19-vaccine-approved-children-aged-12-15-eu
https://www.ema.europa.eu/en/news/first-covid-19-vaccine-approved-children-aged-12-15-eu
https://pubmed.ncbi.nlm.nih.gov/33980697
https://doi.org/10.1542/peds.2021-052336
http://scholar.google.com/scholar_lookup?author=Diseases+Committee+on+Infectious+&publication_year=2021&title=COVID-19+vaccines+in+children+and+adolescents&journal=Pediatrics&volume=148&pages=e2021052336
https://www.cdc.gov/vaccines/acip/recs/grade/covid-19-pfizer-biontech-etr-12-15-years.html
https://www.cdc.gov/vaccines/acip/recs/grade/covid-19-pfizer-biontech-etr-12-15-years.html
https://www.cps.ca/en/documents/position/covid-19-vaccine-for-children
http://scholar.google.com/scholar_lookup?author=Society+Canadian+Pediatric+&publication_year=2021&title=COVID-19+Vaccine+for+Children
https://www.rcpch.ac.uk/resources/coronavirus-vaccination-programme-statement
https://www.rcpch.ac.uk/resources/coronavirus-vaccination-programme-statement
https://www.ecdc.europa.eu/en/publications-data/interim-public-health-considerations-covid-19-vaccination-adolescents-eueea
https://www.ecdc.europa.eu/en/publications-data/interim-public-health-considerations-covid-19-vaccination-adolescents-eueea

Citation: Dembinski t, Vieira Martins M, Huss G, Grossman Z, Barak S, Magendie C, del Torso S,
Dornbusch HJ, Mazur A, Albrecht K and Hadjipanayis A (2021) SARS-CoV-2 Vaccination in
Children and Adolescents—A Joint Statement of the European Academy of Paediatrics and the
European Confederation for Primary Care Paediatricians. Front. Pediatr. 9:721257. doi:
10.3389/fped.2021.721257

Received: 06 June 2021; Accepted: 31 July 2021;

Published: 23 August 2021.

Edited by:

Yun Ling, Fudan University, China

Reviewed by:
Lokesh Tiwari, All India Institute of Medical Sciences (Patna), India
Amrita Dosanjh, University of California, San Diego, United States

Copyright © 2021 Dembinski, Martins, Huss, Grossman, Barak, Magendie, del Torso,
Dornbusch, Mazur, Albrecht and Hadjipanayis. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the copyright
owner(s) are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted which does
not comply with these terms.

*Correspondence: Adamos Hadjipanayis, adamos@paidiatros.com

Disclaimer: All claims expressed in this article are solely those of the authors and do not
necessarily represent those of their affiliated organizations, or those of the publisher, the
editors and the reviewers. Any product that may be evaluated in this article or claim that may
be made by its manufacturer is not guaranteed or endorsed by the publisher.



https://loop.frontiersin.org/people/461023/overview
https://loop.frontiersin.org/people/60504/overview
https://loop.frontiersin.org/people/76994/overview
http://creativecommons.org/licenses/by/4.0/
mailto:adamos@paidiatros.com

