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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.
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INTRODUCTION

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).



MIS-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 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 ≥16 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, 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, 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);1.


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

• It 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.

• 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.

• If these latter factors are demonstrated, children and adolescents' vaccination should be promoted and encouraged worldwide.

• It 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.

• Children suffering from underlying disease and their families should be granted priority access to vaccination promptly.



For European and National Pediatric Societies

• Members should be regularly updated on all aspects of SARS-COV-2 vaccination in children and adolescents.

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

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

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

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

• 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

• 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.

• 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.
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FOOTNOTES

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