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BNT162b2 
2.5 Clinical Overview 

2.5.5.5. Safety Conclusions 

Phase 1 dose-finding safety data (in conjunction with Phase 1 immunogenicity data) led to the 
selection ofBNT162b2 at the 10-f.Lg dose level for children 5 to <12 years of age. 

Phase 2/3 data from approximately 2250 children 5 to <12 years of age with a follow-up time 
of at least 2 months after Dose 2 showed BNT162b2 at 10 flg was safe and well-tolerated. 

Reactogenicity in children 5 to <12 years of age was mostly mild to moderate and short-lived, 
with median onset of 1 to 4 days after dosing (most within a median of 2 days post-dose), and 
resolution within 1 to 2 days after onset. Local reactions presented predominantly as injection 
site pain with no effect of dose number, which was similar to what was previously reported in 
Study C4591001 participants ~12 years of age; however mild to moderate redness and swelling 
occurred at higher frequencies in children than previously reported in C4591001. Systemic 
events most commonly included fatigue, headache, and muscle pain, and generally increased in 
frequency and/or severity with increasing dose number; these were typically milder and less 
frequent than previously reported in Study C4591 001. 

The observed AE profile in this study did not suggest any new safety concerns for 
BNT162b2 vaccination in children 5 to <12 years of age. Most reported AEs occurred from 
Dose 1 to 1 month after Dose 2 and reflected reactogenicity events occurring post­
vaccination with BNT162b2, or other unrelated infections or injuries that are expected to be 
observed in a pediatric general population with similar frequencies in the BNT162b2 and 
placebo groups. 

A total of 3 unrelated SAEs were reported in 2 participants (1 participant in the BNT162b2 
group had an unrelated SAE of limb fracture, and 1 participant in the placebo group had 
2 unrelated SAEs of pancreatitis and abdominal pain noted as occurring 'post-injury'), and 
no deaths or withdrawals due to AEs were reported as of the data cutoff date 
(06 September 2021), which represents at least 2 months of follow-up after Dose 2. 

As of the data cutoff date, there were very few AEs of clinical interest reported in children 
5 to <12 years of age, and no cases of myocarditis/pericarditis were reported. 
Lymphadenopathy has been identified as related to BNT162b2 in study participants 
~12 years of age and is also observed in children 5 to <12 years of age, with all events 
reported as mild. Rashes were more frequent in the BNT162b2 group than the placebo group, 
but very few (n=4) were considered as related to vaccination and these were characterized as 
mild and self-limited. 

Overall, the safety and tolerability profile ofBNT162b2 10 flg when administered as a two-dose 
primary series 3 weeks apart to approximately 1500 children 5 to <12 years of age, who had at 
least 2 months of follow-up since receiving their second dose, reflects age-appropriate events 
that are consistent with a pediatric general population and the known reactogenicity profile of 
BNT162b2. Subgroup analyses of safety endpoints suggested no meaningful differences in 
safety profile based on participant demographics or baseline SARS-Co V -2 status. 

Additionally, review of the post-authorization safety data has continued to confirm the 
overall favorable risk-benefit assessment of the vaccine . 
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BNT162b2 
2.5 Clinical Overview 

2.5.6. Benefits and Risks Conclusions 

2.5.6.1. Benefits 

COVID-19 is a serious and potentially fatal or life-threatening disease, and can lead to 
hospitalization and serious illness in children including MIS-C. Based on the available 
clinical data, it is expected that the 10-flg formulation ofBNT162b2 elicits an immune 
response that will confer protection against COVID-19. 

Immunogenicity and Immunobridging 

Administration ofBNT162b2 at 10 f.!g elicited robust neutralizing GMTs in children 5 to 
<12 years of age who had completed the two-dose primary series who were without evidence 
of SARS-Co V -2 infection up to 1 month after Dose 2. Success criteria for immunobridging 
were based on GMR and seroresponse and both met prespecified margins of difference at 
1 month after Dose 2 compared with the response at 1 month after Dose 2 in young adults 16 to 
25 years of age. 

A robust BNT162b2-induced immune response has been observed after the two-dose primary 
series ofBNT162b2 30 flg in Study C4591001 across age groups of 12 to 15, 16 to 55, and 
~56 years of age. For adolescents 12 to 15 years of age, successful immunobridging criteria 
for GMR and seroresponse were met in an analysis comparing immune responses with young 
adults 16 to 25 years of age at 1 month after Dose 2, with adolescents showing greater 
immune responses than young adults. The present data from participants 5 to <12 years of 
age in Study C4591007 demonstrate that children who received a lower dose ofBNT162b2 
10 flg had comparable immune responses to older participants who received a higher dose of 
BNT162b2 30 flg. 

Planned Efficacy Analyses 

Efficacy analyses are planned to be conducted when at least 22 confirmed COVID-19 cases 
accrue among participants 5 to <12 years of age without serological or virological evidence 
of past SARS-CoV-2 infection prior to 7 days after receipt ofDose 2, and will be reported at 
that time. At the time of submission data cutoff date, 13 confirmed cases of COVID-19 
meeting evaluability criteria had accrued in this age group. No severe COVID-19 cases or 
MIS-C were reported in the safety database for the 5 to <12 years of age group as of the data 
cutoff date (06 September 2021), representing at least 2 months of follow-up after Dose 2. 

High VE was observed in the pivotal efficacy Study C4591001 of>95% across age groups for 
individuals ~12 years of age. The present available data from primary immunogenicity 
analyses in Study C4591007 show successful immunobridging of children 5 to <12 years of 
age who received BNT162b2 10 flg to young adults 16 to 25 years of age who received 
BNT162b2 30 flg in Study C4591001. Supportive efficacy analyses from Study C4591007 will 
be submitted when available. 
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BNTl62b2 
2.5 Clinical Overview 

2.5.6.2. Risks 

This submission includes an evaluation of safety data for Study C4591 007 participants 5 to 
<12 years of age who received the two-dose primary series of vaccine: 48 participants in 
Phase 1 were assigned to receive BNT162b2 at dose levels of 10, 20, or 30 f.lg (N=16 per 
dose level), and approximately 2250 participants in Phase 2/3 were randomized 2:1 to receive 
BNT162b2 10 f.lg or placebo. Phase 1 participants had approximately 3 months of follow-up 
time after Dose 2, and Phase 2/3 participants had at least 2 months of follow-up time after 
Dose 2. 

In comparison, available safety data from participants 2:12 years of age in Study C4591001 
(who received two doses ofBNT162b2 30 f.lg) have been consistent across age groups and 
over time, which includes up to 2 months of follow-up after Dose 2 for adolescents 12 to 
15 years of age and up to 6 months of follow-up after Dose 2 for participants 2:16 years of 
age. The safety profile for children 5 to <12 years of age in Study C4591007 who received 
two doses ofBNT162b2 10 f.lg and have at least 2 months of follow-up is overall very 
similar, with no new or unexpected safety findings, in line with the established safety profile 
for BNT162b2. 

Reactogenicity Profile 

The reactogenicity profile after BNT162b2 10 f.lg administration in children 5 to <12 years of 
age was typically mild to moderate, with the majority of events arising within the first 1 to 
2 days after dosing, with reactions or events that were short-lived. The most common prompted 
local reaction after any dose administration was injection site pain, which was similar after 
either dose. The most common prompted systemic events included fatigue, headache, muscle 
pain, and chills, which were slightly higher in frequency after Dose 2 than after Dose 1. 
The frequency of any severe systemic event after any dose was low. Subgroup analyses of 
reactogenicity suggested no meaningful differences based on participant demographics or 
baseline SARS-CoV-2 status. 

Reactogenicity patterns in children were generally similar to that previously observed in 
individuals 2:12 years of age in Study C4591001, with some differences. Children 5 to 
<12 years of age tended to have less severe systemic events (including fever and chills) after 
vaccine doses of 10 f.lg compared to those previously reported in adolescents 12 to 15 years of 
age and young adults 16 to 55 years of age from Study C4591001 after vaccine doses of30 f.lg. 
Overall, reactogenicity in children tended to appear most similar to the milder and less frequent 
profile previously observed in older adults >55 years of age. Local reactions of redness and 
swelling were reported at higher frequencies in children compared to adolescents and adults, 
noting that severe reactions were rarely reported. Conversely, systemic events of fatigue and 
headache were reported at lower frequencies in children compared to adolescents and adults, 
and joint pain more common to older participants was infrequent in children. 

Adverse Event Profile 

The AE profile after vaccination of children 5 to <12 years of age mostly reflects 
reactogenicity, with low incidences of related or severe events. Most reported AEs occurred 
from Dose 1 to 1 month after Dose 2 and were predominantly reactogenicity events occurring 
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BNT162b2 
2.5 Clinical Overview 

after BNT162b2 vaccination, or unrelated infections or injuries typically observed in a 
pediatric general population with similar frequencies in the BNT162b2 and placebo groups. 
Few serious AEs (none related to vaccine) and no AEs leading to withdrawal were reported. 
Review of AEs, SAEs, and AEs of clinical interest suggest no short-term safety concerns 
after administration ofBNT162b2 10 f.Lg. Subgroup analyses of AEs suggested no 
meaningful differences based on participant demographics or baseline SARS-Co V -2 status. 

There were very few AEs of clinical interest corresponding to those requested by the FDA or 
per the CDC list of AESis, and no cases of myocarditis/pericarditis were reported up through 
at least 2 months of follow-up post-Dose 2. No events of anaphylaxis or hypersensitivity 
were reported after BNT162b2 vaccination. Rashes considered by the investigator as related 
to vaccine were reported in 4 participants in the BNT162b2 group, all ofwhich were mild, 
typically had an onset of7 days post-vaccination or later and most reported as resolved. 
Several of these participants had other skin reactions attributable to unrelated causes in the 
same anatomical location a short time before or after the related rash. 

The pattern of rashes reported in children 5 to < 12 years of age was generally similar to that 
observed in prior analyses of Phase 2/3 participants 2:12 years of age in Study C4591 001, with 
rashes usually more common in the vaccine group than placebo. Rashes were reported more 
frequently in children than in adolescents or adults. In Study C4591 007, 1.4% of children 5 to 
<12 years of age reported AEs in the skin and subcutaneous tissue disorders SOC up to 1 month 
after Dose 2, and 0.8% of children reported events in the skin and subcutaneous tissue disorders 
SOC in the hypersensitivity SMQ analysis. In comparison, in Study C4591001, AEs in the skin 
and subcutaneous tissue disorders SOC were reported by 0.5% of adolescents 12 to 15 years of 
age and 0.9% of young adults 16 to 25 years of age. The CDC notes that rashes may be common 
from a few days to> 1 week after COVID-19 vaccination, most commonly occurring after the 
first dose, can be treated with over-the-counter-medications, and should not interfere with 
receiving the second dose.26 

Similarly, the overall AE and adverse reaction profile among approximately 22,000 
participants 2:16 years of age and 1100 adolescents 12 to 15 years of age enrolled and 
vaccinated with BNT162b2 in double-blinded placebo follow-up, as of the most recent safety 
cutoff date (13 March 2021 ), was mostly reflective of reactogenicity events with low 
incidences of severe and/or related events. The incidence of SAEs was low and few 
participants withdrew from the study due to AEs. Few deaths occurred overall in participants 
2:16 years of age, and no deaths were reported in adolescents. Review of AEs of clinical 
interest have suggested no clear patterns or safety concerns across these studies. 

The incidence of lymphadenopathy in children 5 to <12 years of age (0.9%) was similar, 
albeit slightly higher, than that previously observed in Phase 2/3 AE analyses for adolescents 
12 to 15 years of age (0.8%) and participants 2:16 years of age (0.4%). These analyses to date 
suggest a potential association of lower age with higher incidence of lymphadenopathy, noting 
that the numerical differences remain incremental and small. Lymphadenopathy has been 
identified as an adverse reaction causally associated with the vaccine and has been observed 
during the two-dose primary series across age groups in these studies. These events are 
typically mild and self-limited. 
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BNT162b2 
2.5 Clinical Overview 

Overall, the safety and tolerability profile ofBNT162b2 10 j.lg when administered as a two­
dose primary series 3 weeks apart to approximately 1500 children 5 to <12 years of age, who 
had at least 2 months of follow-up after their second dose, reflects age-appropriate events 
that are consistent with a pediatric general population and the known reactogenicity profile of 
BNT162b2. 

Study participants continue to be followed for 2 years or end of study. Study protocol 
C4591007 has been amended to add enhanced monitoring for myocardial events including 
blood sampling from a subset of study participants for troponin evaluation, and these data 
will be submitted when available. 

2.5.6.3. Benefit-Risk Conclusions 

The totality of available clinical evidence for the 30-j..tg and the 1 0-j.lg formulations of 
BNT162b2 effectiveness includes induction of strong immune responses and high vaccine 
efficacy, with a satisfactory safety profile, suggesting that the vaccine confers safe and 
effective protection against COVID-19 in individuals 2:12 years of age (Study C4591001) and 
in individuals 5 to <12 years of age (Study C4591 007). 

Risk-Benefit Assessment Summary 

Preventing COVID-19 will not only provide direct health benefits to children 5 to <12 years 
of age, but indirect educational and social development benefits can be anticipated based on 
alleviating the disruption to in-person education caused by COVID-19 outbreaks in school 
settings. Facilitating the return to school may also have associated economic and social 
benefits for children's families.15

•
16 Although this study was not designed to demonstrate 

prevention of transmission, increasing the proportion of the overall population with immunity 
to SARS-Co V -2 by immunizing children 5 to <12 years of age could also contribute to 
containment of the pandemic. Expanding COVID-19 vaccination eligibility to include school­
age children 5 to <12 years of age would help protect individuals and communities in terms of 
both public health and the critical need for children to remain in-person learning at school. 

Available safety data and immunobridging for the group of children 5 to <12 years of age in 
Study C4591007 support the effectiveness and satisfactory safety profile of the two-dose 
primary series ofBNT162b2 at 10 j.lg in this age group. Clinical study efficacy data have 
suggested highly effective protection against COVID-19 in a broad population of individuals 
across demographic characteristics in Studies C4591001. Clinical study immunogenicity data 
have shown strong immune responses across age groups in these studies. Additionally, 
ongoing irnmunogenicity analyses of a subset of participants 5 to <12 years of age in Study 
C4591 007 are evaluating neutralizing sera titers against both the wild-type and highly 
transmissible B.1.617.2 (Delta) variants of SARS-Co V -2; prior analyses from adult sera have 
shown high titers against both variants. 

The potential risks are based in part on the observed clinical study safety profile to date, 
which shows mostly mild to moderate reactogenicity, low incidence of severe or serious 
events, and no new clinically concerning safety observations or concerns . 
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BNT162b2 
2.5 Clinical Overview 

No cases of myocarditis/pericarditis were identified in participants 5 to <12 years of age in 
Study C4591007 through at least 2 months of follow-up after Dose 2, among approximately 
1500 participants who received BNT162b2. The study includes ongoing monitoring for 
potential cases, including in an expanded safety group of an additional1500 vaccine 
recipients, and will also conduct troponin testing on a subset of participants for subclinical 
safety signal detection. The vaccine has been shown to be safe and well-tolerated in Studies 
C4591001 and C4591007, across age groups and demographic subgroup characteristics. 

Overall Risk-Benefit Conclusions 

Overall, the potential risks and benefits, as assessed by the safety profile and immunogenicity of 
BNT162b2, are balanced in favor of the potential benefits to prevent COVID-19 including 
administration of BNT162b2 at 10 J.lg to children 5 to < 12 years of age. 

The available efficacy and immunobridging data strongly support a positive risk-benefit 
assessment for BNT162b2 across age groups including adults ::::16 years of age, adolescents 
12 to 15 years of age, and now also children 5 to <12 years of age. BNT162b2 has been shown 
to be safe and well tolerated across age groups in the studies. 

Children 5 to <12 years of age are individually at risk for potential serious illness, and 
the public health impacts of vaccinating school-age children against COVID-19 also weigh in 
favor of extending the current conditional approval to include vaccination of this age group . 
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